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ABSTRACT 

This  p r o j e c t  monitors  Arctic g ray l ing ,  ThymaZZus arcticus ( P a l l a s ) ,  
popula t ions  i n  two spring-f ed t r i b u t a r i e s  of t h e  mid-Tanana River  
dra inage  of i n t e r i o r  Alaska. It inc ludes  the  assessment of a g ray l ing  
s tock ing  program and t h e  monitor ing of two g r a y l i n g  spawning s t reams and 
a s soc ia t ed  l i f e  h i s t o r y  of t h e  above popula t ions .  

I n  1984, t h e  monitor ing of t h e  De l t a  Clearwater  River  i nd ica t ed  a 
popula t ion  abundance s i m i l a r  t o  t h e  prev ious  2 y e a r s  and cont inuing  the  
d e c l i n e  from t h e  h ighs  of 1979-81. Age and l eng th  compositions obtained 
from e l e c t r o f i s h i n g  and creel censusing ind ica t ed  continued poor re-
cru i tment  of younger age c l a s s e s ,  bu t  t h e  ca t ch  r a t e  from sampling t h e  
s p r i n g  in-migrat ion showed a l a r g e  inc rease  over sampling i n  1982. The 
percentage  of Age Class  I was t h e  h ighes t  y e t  found. I n  1984, t h e  s p o r t  
f i s h e r y  had a ca t ch  r a t e  of 0.33 g ray l ing  pe r  hour ,  t h e  lowest i n  10 
years .  

The 1984 e l e c t r o f i s h i n g  index f o r  t h e  Richardson Clearwater  River  showed 
a cont inuing  d e c l i n e  i n  popula t ion  abundance from t h e  h igh  recorded i n  
1982. 

Harvest  and p res su re  e s t i m a t e s  f o r  t h e  Shaw Creek sp r ing  f i s h e r y  were 
913 g r a y l i n g  harves ted  and 2,292 angler-hours,  t h e  lowest i n  6 yea r s .  
Length compositions showed poor recru i tment  t o  t h e  f i s h e r y .  



Weir cap tu re  d a t a  from t h e  postspawning migra t ion  of g ray l ing  from Caribou 
Creek inc lude  age and length  compositions,  sex  r a t i o s ,  t a g  l o s s  
and r ecap tu re  rates, hooking damage rates and popula t ion  e s t ima tes .  Poor 
recrui tment  of prespawners w a s  i nd ica t ed .  The ca t ch  ra te  of a d u l t  spawners 
was similar t o  1983. The 1984 Pe tersen  populat ion e s t ima te  f o r  t h e  lower 
Goodpaster River  w a s  510 5 165 g ray l ing  pe r  m i l e ,  and 82% g r e a t e r  than t h e  
1982 e s t ima te .  Length compositions i n d i c a t e  a s t rong  1983 year  c l a s s .  
E l e c t r o f i s h i n g  ca t ch  r a t e s  and observa t ions  on an aborted egg take  i n  t h e  
Goodpaster River  i n  1984 are a l s o  presented .  

Four year  classes (1975-78) of pond-reared A r c t i c  g ray l ing  s tocked i n t o  t h e  
De l t a  Clearwater  River composed 8% of t h e  1984 e l e c t r o f i s h i n g  and c r e e l  
samples. Numbers, l eng ths ,  and composition of g ray l ing  stocked i n  t h e  
Delta Clearwater  River  i n  1983 and recovered i n  1984 are presented .  

The growth and s u r v i v a l  rate of g ray l ing  f i n g e r l i n g s  i n  f i v e  r e a r i n g  
ponds and Clear  Hatchery i n  1984 are presented .  A . t o t a l  o f  18,531 
g ray l ing  w a s  s tocked i n t o  t h e  De l t a  Clearwater  River i n  1984. 

KEY WORDS 

A r c t i c  g ray l ing ,  r e l a t i v e  abundance, c r e e l  census,  bog-fed systems, 
i n t e r i o r  Alaska,  mig ra t ions ,  age and l eng th  composi t ions,  r i v e r  
s tock ing ,  t a g  l o s s ,  spring-fed systems, s u r v i v a l .  

BACKGROUND 

The De l t a  and Richardson Clearwater  Rivers  a r e  two of t h e  better-known 
spring-fed t r i b u t a r i e s  of t h e  Tanana River  of i n t e r i o r  Alaska. They are 
loca ted  nea r  D e l t a  Junc t ion ,  100 m i  sou theas t  of Fairbanks,  near  t h e  
middle of t h e  dra inage  (Fig.  1 ) .  They are cha rac t e r i zed  not  only by t h e i r  
p r i s t i n e  water q u a l i t y  and n e a r l y  cons tan t  temperature  and d ischarge  
p r o f i l e s ,  but  a l s o  by t h e  unique mixed-stock n a t u r e  of t h e i r  A r c t i c  
g ray l ing ,  Thymallus arcticus ( P a l l a s ) ,  f i s h e r i e s .  With no s i g n i f i c a n t  
spawning o r  overwinter ing of g ray l ing ,  t h e  streams a f f o r d  only summer 
feeding  areas f o r  predominantly a d u l t  and subadul t  popula t ions  (2 Age IV) 
t h a t  a r e  unique , t o  each stream. These popula t ions  r ep resen t  s tocks  t h a t  
spawned o r  r ea red  i n  a number of the a r e a ' s  r i v e r s  and creeks .  The 
Goodpaster and Volkmar Rivers  and Caribou and Rapids Creeks (Fig.1) are 
known spawning and recru i tment  sources .  I n  r e spec t  t o  t h e  De l t a  Clearwater  
River  and i n  gene ra l  t o  o t h e r  spring-fed systems, j u v e n i l e  (Age 1-111) and 
some subadul t  (Age I V - V I )  g r ay l ing  in-migrate i n  mid-April d i r e c t l y  from 
overwinter ing  areas i n  t h e  Tanana River  and r ep resen t  t h e  f i r s t  recru i tment  
( impr in t ing)  t o  t h e  r i v e r .  Adults  and subadu l t s  begin a r r i v i n g  from 
spawning a r e a s  i n  mid-May and cont inue  i n t o  June. This  group r e p r e s e n t s  
both o l d  and new r e c r u i t s .  Out-migration begins  i n  mid-August and i s  
e s s e n t i a l l y  complete by l a t e  November. Due t o  t h e  migra t ion  and 
recru i tment  schedules ,  t h e s e  popula t ions  c o n t r i b u t e  not  only t o  t h e  Delta 
and Richardson Clearwater  Rivers  f i s h e r i e s ,  but  t o  o t h e r s  as w e l l .  
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Table 1. L i s t  of common names, s c i e n t i f i c  names, and abbrev ia t ions  of 
f i s h e s  mentioned i n  t h i s  r e p o r t .  

Common Name 

A r c t i c  g ray l ing  

Burbot 

Chinook salmon 

Coho salmon 

Humpback w h i t e f i s h  

Lake chub 

Leas t  c i s c o  

Longnose sucker  

Northern p ike  

Round w h i t e f i s h  

Slimy s c u l p i n  

S c i e n t i f i c  Name  and Author Ab b r  ev iat ion  

Thymallus arcticus ( P a l l a s )  GR 

Lota lota (Linnaeus) BB 

Oncorhynchus tshawytscha (Walbaum) KS 

Oncorhynchus kisutch (Walbaum) ss 

Coregonus pidschian (Gmelin) HWF 

Couesius plwnbeus (Agassiz) LC 

Coregonus sardinella (Valenciennes) L C I  

Catostomus catostomus F o r s t e r  LNS 

ESOX lucius Linnaeus NP 

Prosopiwn cylindracewn ( P a l l a s )  RWF 

Cottus cognatus (Richardson) ssc 

4 




The D e l t a  Clearwater  River is t h e  l a r g e s t  of t h e  spr ing- fed  systems,  
w i t h  a l e n g t h  of 20 m i  f o r  i t s  main channel  and 6 m i  f o r  i t s  n o r t h  f o r k .  
I t  is  t h e  most p o p u l a r  w i t h  f i shermen and o t h e r  r e c r e a t i o n a l i s t s  due t o  i t s  
road a c c e s s ,  s t a t e  campground and good g r a y l i n g  f i s h i n g .  The mean l e n g t h  
of i t s  g r a y l i n g  (300 mm) i s  t h e  l a r g e s t  of road-accessed summer f i s h e r i e s  
i n  t h e  I n t e r i o r .  A s  such ,  i t  i s  one of t h e  l a r g e s t  g r a y l i n g  f i s h e r i e s  i n  
t h e  s t a t e ,  w i t h  a -/-year annual  average of 5,929 person-days (14,823 hours )  
of a n g l i n g  p r e s s u r e  and a h a r v e s t  of 6,376 g r a y l i n g  ( M i l l s ,  1984).  It i s  
a l s o  t h e  f i r s t ,  and u n t i l  1984, t h e  only  ind igenous  g r a y l i n g  f i s h e r y  i n  t h e  
s t a t e  t o  b e  enhanced by s t o c k i n g .  I n  response  t o  low p o p u l a t i o n  e s t i m a t e s ,  
400,000 f r y ,  34,438 pond-reared f i n g e r l i n g s  and 1,022 pond-reared 
c a t c h a b l e s  were s tocked  from 1974 t o  1979 i n  an e x p e r i m e n t a l  program. 
Assessment of t h e  f i n g e r l i n g  p l a n t s  showed an average annual  c o n t r i b u t i o n  
t o  t h e  s p o r t  h a r v e s t  of 25% and a rise i n  c a t c h  r a t e  from 0.54 g r a y l i n g  p e r  
hour t o  0.79 f o r  t h e  y e a r s  1978 t o  1981. 

Of a l l  t h e  I n t e r i o r  spr ing-fed systems,  t h e  D e l t a  C l e a r w a t e r ' s  d r a i n a g e  
i s  t h e  most h i g h l y  impacted by human development. A g r i c u l t u r e  i n  t h e  
form of l a r g e - s c a l e  g r a i n  product ion  l i e s  a long  i t s  e n t i r e  s o u t h e r n  
f l a n k  and sur rounds  i t s  headwaters ,  r e s i d e n t i a l  development o c c u r s  a long 
4 m i  of i t s  s o u t h e r n  bank and summer c a b i n s  extend a long  i t s  lower 8 m i .  
S p e c i f i c  impacts  of t h i s  development occurred  i n  1982 (Ridder ,  1983) and 
1984 when heavy runoff  and newly c l e a r e d  l a n d  combined t o  impai r  w a t e r  
q u a l i t y  and, p o s s i b l y ,  f i s h  numbers. 

The Richardson Clearwater  River i s  a Tanana River t r i b u t a r y  e n t e r i n g  
35 m i  downstream of t h e  D e l t a  Clearwater  River .  It i s  among t h e  l a r g e s t  
of t h e  c l e a r w a t e r  s t r e a m s ,  w i t h  a main channel  14 m i  long.  Large ly  
i n a c c e s s i b l e  t o  t h e  g e n e r a l  p u b l i c  s i n c e  a c c e s s  i s  l i m i t e d  t o  b o a t  o r  
f l o a t p l a n e ,  t h e  r iver ' s  human impact stems predominant ly  from i t s  19 
r e c r e a t i o n a l  c a b i n s .  The r iver ' s  g r a y l i n g  f i s h e r y  o f f e r s  superb  a n g l i n g .  
Average p r e s s u r e  and h a r v e s t  e s t i m a t e s  f o r  3 y e a r s  a r e  1,210 person-days 
and 2,038 g r a y l i n g .  A g r i c u l t u r a l  and homestead development i s  proposed f o r  
i t s  a d j a c e n t  l a n d s  v i a  s t a t e  l a n d  l o t t e r i e s .  

A d d i t i o n a l  background i n f o r m a t i o n  on p a s t  s t u d i e s  d a t i n g  t o  1952 may b e  
found i n  Ridder  (1982).  Tab1.e 1 l i s ts  t h e  f i s h  s p e c i e s  mentioned i n  
t h i s  r e p o r t .  

RECOMMENDATIONS 

Management 

1. 	 Monitor ing of Arc t ic  g r a y l i n g  p o p u l a t i o n s  i n  t h e  D e l t a  and Richardson 
Clearwater  Rivers should  b e  cont inued  by v a r i o u s  methods 
d e r i v e d  from indexing  r e l a t i v e  abundance and by c ree l  census ing .  

2. 	 T r a n s p l a n t s  of g r a y l i n g  f i n g e r l i n g s  i n t o  t h e  D e l t a  Clearwater  River  
should  c o n t i n u e .  
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3. 	 Creel census ing  t h e  s p r i n g  g r a y l i n g  f i s h e r y  a t  Shaw Creek should 
c o n t i n u e .  

Research 

1. 	 A s t u d y  on t h e  dynamics and e a r l y  l i f e  h i s t o r y  of Arctic g r a y l i n g  i n  
a bog-fed spawning s t r e a m  (Caribou Creek) should  be i n i t i a t e d .  

2 .  	 Refinement of t h e  s c a l e  a n a l y s i s  method f o r  s t o c k  i d e n t i f i c a t i o n  
should  b e  i n i t i a t e d  u s i n g  f a l l  c o l l e c t i o n s  of Age 0 f i s h  from spawning 
s t r e a m s  and s p r i n g  c o l l e c t i o n  of Age I f i s h  from spr ing- fed  s t reams.  

3. 	 The e v a l u a t i o n  of v a r i o u s  methods of s t o c k i n g  g r a y l i n g  f o r  optimum 
r e t u r n  t o  t h e  D e l t a  Clearwater  River should  b e  cont inued .  

4 .  	 Weir o p e r a t i o n s  d u r i n g  t h e  postspawning m i g r a t i o n  o u t  of Caribou 
Creek should  be cont inued  f o r  p o p u l a t i o n  sampling. 

5 .  	 Tagging s t u d i e s  should  be i n i t i a t e d  on postspawning g r a y l i n g  popu-
l a t i o n s  i n  a l l  spawning s t r e a m s  w i t h i n  40 m i  of t h e  D e l t a  and 
Richardson Clearwater  R i v e r s  n o t  p r e v i o u s l y  covered i n  j o b  r e p o r t s .  
The Healy River  and Kiana Creek should  be f i r s t  p r i o r i t i e s .  

6 .  	 Radio-tracking of g r a y l i n g  d u r i n g  and a f t e r  t h e i r  f a l l  out-migrat ion 
from t h e  D e l t a  and Richardson Clearwater  R i v e r s  should  be i n i t i a t e d  
f o r  d e t e r m i n a t i o n  of o v e r w i n t e r i n g  a r e a s .  

OBJECTIVES 

1. 	 To c o n t i n u e  t h e  annual  moni tor ing  of t h e  Arc t ic  g r a y l i n g  
p o p u l a t i o n s  i n  t h e  D e l t a  and Richardson Clearwater  R i v e r s  
f o r  t h e  assessment  of t r e n d s  and management programs. 

2. 	 To i d e n t i f y ,  a s s e s s  and s e l e c t i v e l y  monitor  t h e  spawning 
s t reams t h a t  provide  r e c r u i t m e n t  t o  t h e  D e l t a  and Richardson 
Clearwater  R i v e r s '  g r a y l i n g  p o p u l a t i o n s .  

3 .  	 To e v a l u a t e  v a r i o u s  s t o c k i n g  methods and g e n e t i c  s t r a i n s  of 
Arc t ic  g r a y l i n g  f o r  optimum r e t u r n  t o  t h e  f i s h e r y  of t h e  
D e l t a  Clearwater  River .  

TECHNIQUES 

Unless  noted i n  t h e  t e x t ,  a l l  c a p t u r i n g ,  sampling and ag ing  t e c h n i q u e s  and 
formulae a r e  t h e  same a s  i n  p r e v i o u s  y e a r s  (Ridder ,  1982, 1983) ,  except  
t h a t  l e n g t h  and age samples were c o l l e c t e d  from every  second f i s h  d u r i n g  
t h e  Richardson Clearwater  River indexing .  
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FINDINGS 

Populat ion Monitoring of Clearwater  S t r eams  

Monitoring of t h e  e a r l y  in-migration of j u v e n i l e  g ray l ing  t o  t h e  Delta 
Clearwater  River  took p l ace ,  as i n  p a s t  y e a r s ,  a t  Mile One Slough, a 
s i d e  s lough of t h e  Tanana River e n t e r i n g  t h e  Clearwater  a t  Mile 1 
(Ridder, 1983). In  1984, t h e  fyke t r a p  was a f f i x e d  t o  a s t a t i o n a r y ,  
covered holding pen and w a s  f i shed  cont inuously from A p r i l  16 t o  May 11 
(25 days) .  It w a s  emptied every 48 hours  wi th  t h e  except ion of 
weekends. The f i s h i n g  t i m e  w a s  t h e  longes t  t o  d a t e  due t o  delayed 
s i l t i n g  and water l e v e l  rise of t h e  Tanana River ,  which has  t y p i c a l l y  
ended t h e  t rapping .  A summary of numbers, spec ie s  captured and g ray l ing  
ca t ches  per  t r a p  day (CPUE) f o r  1984 and 1976-82 a r e  given i n  Table 2.  The 
length  f requencies  and r e l a t e d  age c l a s s e s  of t h e  g ray l ing  ca t ches  f o r  t h e  
same yea r s  are shown i n  Table 3. 

This  monitor ing has  been used p r i n c i p a l l y  t o  e v a l u a t e  t h e  g ray l ing  
s tocking  program, which i s  d iscussed  la te r  i n  t h i s  r e p o r t .  The g ray l ing  
s t a t i s t i c s  i n  Tables 2 and 3 inc lude  t h e  f i v e  year  c l a s s e s  of t h e s e  s tocked 
f i s h  (1975-78, 1983). The CPUE has  been computed f o r  both t h e  t o t a l  ca t ch  
and t h e  es t imated  ca t ch  of wi ld  f i s h .  The la t te r  ra te  was found by 
s u b t r a c t i n g  numbers corresponding t o  t h e  percentages  of s tocked f i s h  of a l l  
year  c l a s s e s  found by s c a l e  and mark a n a l y s i s  mentioned i n  t h i s  and e a r l i e r  
r e p o r t s  (Peckham and Ridder,  1979; Ridder,  1980-83). 

The 1984 ca t ch  rates showed a l a r g e  inc rease  over  those  found i n  t h e  
l a s t  monitor ing i n  1982. Depending upon t h e  s p e c i f i c  rate,  they e i t h e r  
approached ( t o t a l  ca t ch )  o r  exceeded ("wild" ca tch)  t h e  average va lues  
found i n  a l l  p a s t  y e a r s  (Table 2 ) .  In  an i d e a l  popula t ion ,  t h e  
abundance of immature o r  sub-catchable f i s h  would be a r e l i a b l e  
i n d i c a t o r  of t h e  abundance of o l d e r ,  ca t chab le  f i s h  i n  f u t u r e  years .  
Due t o  complex migra t ions  and recru i tment  s t r a t e g i e s ,  t h e  Delta 
Clearwater  River  does not  have such a populat ion.  P a s t  s t u d i e s  (Reed, 
1961; Pearse ,  1974; Ridder,  1983) have suggested Age Classes  I I I - V  make 
up t h e  f i r s t  and l a r g e s t  recru i tment  t o  i t s  f i s h e r y .  I f  t h e  sp r ing  
ca t ch  rates from 1976-82 are i n d i c a t i v e  of t h e  f i r s t  t h r e e  age classes, and 
t h e  J u l y  indexing ca t ch  rates 2 y e a r s  l a t e r  (1978-84) are r e p r e s e n t a t i v e  of 
Age Classes I I I - V ,  t h e r e  is  a s l i g h t l y  s i g n i f i c a n t  c o r r e l a t i o n  (r = 0.791, 
p <0.05) between t h e  two (Fig.  2 ) .  

The composition of t h e  ca t ch  i n  1984 (Table 3) showed t h e  h ighes t  
percentage of Age Class I y e t  found, even when t h e  propor t ion  of s tocked 
f i s h  (18%, t h i s  r e p o r t )  i s  sub t r ac t ed .  S ince  t h e  ca t ch  of t h i s  age c l a s s  
r e p r e s e n t s  t h e  f i r s t  recru i tment  of any yea r  class t o  t h e  r i v e r ' s  
popula t ion ,  i t s  apparent  s t r e n g t h  should he lp  r eve r se  t h e  poor recru i tment  
t r end  found i n  t h e  younger year  classes i n  1983 and aga in  i n  1984. 

Indexing of R e l a t i v e  Abundance 

The 1984 indexing of r e l a t i v e  abundance of g ray l ing  was conducted on 
J u l y  9 and 10 i n  t h e  Delta Clearwater River ,  and on J u l y  11 i n  t h e  
Richardson Clearwater River. The sampling method and gear  were t h e  same 
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as i n  t h e  p a s t  7 y e a r s  (Ridder ,  1983). Weather c o n d i t i o n s ,  which a f f e c t  
e l e c t r o f i s h i n g  e f f i c i e n c y ,  were good over  t h e  2 days of t h e  Delta 
Clearwater  sampling, w i t h  t h e  sky t o t a l l y  o v e r c a s t  and no wind. 
Condi t ions  on t h e  Richardson Clearwater  were less t h a n  o p t i m a l  w i t h  
b r i g h t ,  sunny s k i e s  and no wind. A summary of 11 y e a r s  of i n d i c e s  
( e l e c t r o f i s h i n g  c a t c h  r a t e s )  from t h e  Delta Clearwater  i s  g iven  i n  Table  
4;  a summary of t h e  9 y e a r s  of i n d i c e s  from t h e  Richardson Clearwater  is  
g iven  i n  Table  5 .  Both t a b l e s  d i v i d e  t h e  r i v e r s  i n t o  s e c t i o n s  which are 
d e s c r i b e d  by Ridder  (1980, 1981). 

The Delta Clearwater  R i v e r ' s  1984 index ,  w h i l e  r e p r e s e n t i n g  an i n c r e a s e  
o v e r  t h o s e  found i n  t h e  p r e v i o u s  2 y e a r s ,  i s  s t i l l  similar t o  t h e  low 
abundance l e v e l s  of 1982 and 1983. The 1984 index  i s  predominant ly  t h e  
r e s u l t  of a h i g h e r  t h a n  average  c a t c h  ra te  i n  t h e  r i v e r ' s  upper s e c t i o n .  
It i s  n o t  cons idered  s i g n i f i c a n t ,  s i n c e  r e p e t i t i v e  indexing  of 3 of t h e  
4 m i  of t h i s  s e c t i o n  i n  1983 gave a wide range of rates (29-76, = 46) 
t h a t  appeared t o  p a r a l l e l  v a r i a b l e  weather  c o n d i t i o n s  (Ridder ,  1984).  
The combined c a t c h  r a t e  of t h e  two lower s e c t i o n s ,  13 f i s h ,  w a s  v e r y  
s i m i l a r  t o  t h e  decreased  r a t e  of 8 f i s h  found i n  1983 (11 y r  x = 43).  
R e p e t i t i v e  indexing  of 3 of t h e  4 m i  of t h e  lowes t  s e c t i o n  i n  1983 
showed no s i g n i f i c a n t  d i f f e r e n c e s  i n  c a t c h  r a t e s  (3-10, 2 = 6.7 ;  Ridder ,  
1984).  It  i s  w i t h i n  t h e s e  s e c t i o n s  t h a t  t h e  m a j o r i t y  of a n g l i n g  o c c u r s ,  
and i t  i s  s i g n i f i c a n t  t h a t  a n g l e r  c a t c h  r a t e s ,  which have f a l l e n  i n  
r e c e n t  y e a r s ,  c o r r e l a t e  w i t h  t h e s e  s e c t i o n s '  i n d i c e s  over  t h e  p a s t  9 
y e a r s  ( r  = 0.709, p ~ 0 . 0 5 ;  Fig.  3 ) .  The c o r r e l a t i o n  c o e f f i c i e n t  i n c r e a s e s  
d r a m a t i c a l l y  when 1981 and 1983 d a t a  a r e  excluded ( r  = 0.937; F ig .  3 ) .  

The 1984 index  f o r  t h e  Richardson Clearwater  River  w a s  t h e  lowest  of t h e  
p a s t  5 y e a r s .  A s  i n  t h e  Delta C l e a r w a t e r ,  an i n c r e a s e  i n  c a t c h  r a t e  
came i n  t h e  upper s e c t i o n ,  w h i l e  t h e  lower r iver  gave a ra te  much lower 
t h a n  i n  t h e  p r e v i o u s  2 y e a r s .  The wide d i f f e r e n c e  i n  t h e s e  l a t t e r  
ra tes ,  approximately 100 f i s h ,  cannot  b e  a t t r i b u t e d  t o  weather  
c o n d i t i o n s ,  c a t c h a b i l i t y  o r  o p e r a t i n g  procedures ,  bu t  i s  s imply due t o  
lower abundance. The same cannot  b e  s a i d  f o r  t h e  i n c r e a s e  of 1 7  f i s h  i n  
t h e  c a t c h  r a t e  of t h e  upper s e c t i o n ,  which i m p l i e s  an abundance s i m i l a r  
t o  1983. 

Two a d d i t i o n a l  estimates w e r e  conducted f o r  t h e  t h i r d  y e a r  i n  1984 on 
t h e  upper  2 m i  of t h e  Richardson Clearwater  River ( r i v e r  m i l e s  6 . 5  t o  
8 .5 ,  from t h e  " lake" t o  t h e  second t r i b u t a r y )  t o  e v a l u a t e  t h e  accuracy  
of t h e  e l e c t r o f i s h i n g  index  i n  r e p r e s e n t i n g  p o p u l a t i o n  abundance. A 
modif ied  P e t e r s e n  estimate w a s  conducted over  a 2-day p e r i o d ,  J u l y  11 and 
12 .  A v i s u a l  estimate w a s  made on J u l y  12,  p r i o r  t o  t h e  P e t e r s e n  r e c a p t u r e  
run ,  by two o b s e r v e r s  s t a n d i n g  on t h e  deck of t h e  e l e c t r o f i s h i n g  b o a t .  
Weather conditions--sunny and calm--were i d e a l  f o r  t h e  v i s u a l  estimate. 

A s  i n  t h e  p r e v i o u s  y e a r s ,  t h e  v i s u a l  c o u n t s  are cons idered  a minimum, as 
f i s h  i n  r i f f l e  a r e a s  went unseen. The 3 y e a r s  of estimates and r e l a t e d  
s t a t i s t i c s  are shown i n  Table  6. 

The e l e c t r o f i s h i n g  index ,  o r  c a t c h  ra te ,  from one p a s s  through t h i s  
s e c t i o n  of t h e  r i v e r  a c c u r a t e l y  r e f l e c t s  t h e  abundance of g r a y l i n g  from 
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Table 4 .  Capture r a t e s  f o r  A r c t i c  g ray l ing  dur ing  index sampling, De l t a  
Clearwater River ,  1 9 7 3 ,  1975-84. 

1M i l e  Sec t ions  T o t a l  Percent  Catch- 
Date 4-7 8-13 14-17 Captured Composition 

6 / 2 7 / 7 3  7 20 66 93 16.5 

1974 ... ... ... ... ... 
7 / 0 2 / 7 5  13 8 43 64 14.0 

6 130176 11 27 41 79  17.6 

7 / 0 6 / 7 7  26 25 49  100 22.9 

7110178 39 28 9 76  15.8 

7 / 1 7 / 7 9  5 1  24 7 4  149 23.1 

7 / 1 5 / 8 0  39 45 98 182 38.6 

7 107 1 8  l2 2 1  26 40 87 18.3 

7 / 1 5 / 8 2  27 18 18 63  15.7 

7 112183 3 5 45 5 3  17 .O 

7 110184 4 9 7 1  84  24 .3  

Mean 22 21 50 94 20.3 
~~ ~ ~~ ~ 

-1 Percentage of g ray l ing  i n  t o t a l  g ray l ing  and round w h i t e f i s h  ca tch .  

2 - Adjusted index f o r  abnormal water l e v e l s  on 7 / 7 / 8 1  (Ridder,  1 9 8 2 ) .  
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Table  5. Capture ra tes  f o r  Arc t ic  g r a y l i n g  and round w h i t e f i s h  d u r i n g  index  
sampling,  Richardson Clearwater  River, 1977-84. 

GR 
Miles 1-7 Miles 7-8.5 T o t a l  Captured Composition 

Date GR RWF GR RWF GR RWF (XI 

8/30/77 104 123 ... ... 104 123 46 


8/31/78 117 53 ... ... 117 53 69 


7/17/79 63 105 ... ... 63 105 38 


7 /17/80 73 33 97 0 170 33 84 


7/09/81 58 44 109 0 167 44 79 


7/20/82 165 133 159 16 324 149 68 


7/19/83 156 6 1  64 10 220 7 1  76 


7/11/84 57 56 8 1  4 138 60 70 


Mean 99 76 102 6 163 80 66 
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one y e a r  t o  t h e  n e x t .  The v i s u a l  counts  and t h e  P e t e r s e n  e s t i m a t e s  both 
show a h i g h  c o r r e l a t i o n  t o  t h e  index r a t e s  ( r  = 0.999 and 0.996, r e s p e c t -
i v e l y )  and d e p i c t  a 1984 p o p u l a t i o n  abundance s i m i l a r  t o  1983, but  
approximately h a l f  t h a t  of 1982. Both c o r r e l a t i o n s  a r e  s i g n i f i c a n t  a t  t h e  
90% conf idence  l e v e l ,  but  on ly  t h e  v i s u a l  count i s  s i g n i f i c a n t  a t  t h e  95% 
conf idence  l e v e l .  While t h e  d a t a  f u l f i l l  e x p e c t a t i o n s ,  they  d e f i n e  only  
t h e  index of t h e  u p p e r  Richardson Clearwater .  A s  has  been shown f o r  t h e  
D e l t a  Clearwater  R i v e r ,  r e p e t i t i v e  i n d i c e s  can vary  s i g n i f i c a n t l y .  The 
accuracy of any index and i t s  u s e  i n  e v a l u a t i n g  p o p u l a t i o n  t r e n d s  depend as 
much on l o c a t i o n  a s  on d e f i n i n g  and account ing  f o r  t h e  v a r i a b l e s  t h a t  can 
a f f e c t  i t .  

D e l t a  Clearwater  River  Creel Census 

With t h e  d e c i s i o n  t o  r e l y  on a n g l e r  h a r v e s t  and p r e s s u r e  estimates 
genera ted  by t h e  S t a t e w i d e  Harvest  Survey ( M i l l s ,  1984) , creel  census  
e f f o r t  f o r  t h e  p a s t  2 y e a r s  h a s  been d i r e c t e d  s o l e l y  toward c a t c h  
sampling and d e t e r m i n a t i o n  of c a t c h  r a t e s  (number of g r a y l i n g  k e p t  p e r  
angler -hour) .  The census ing  schedule  was nonrandom and t a r g e t e d  t o  t h e  
high-use p e r i o d  between 1100 and 1700 hours .  It was predominant ly  
conducted on weekends and h o l i d a y s  t h a t  Ridder  (1980) found accounted 
f o r  over  60% of t h e  t o t a l  h a r v e s t  and p r e s s u r e .  The census  w a s  
conducted from May 20 through September 3, 1984, and sampled 1 7  days o r  
14.5% of t h e  season .  A t y p i c a l  census  day involved 26 m i  of r i v e r  t r a v e l :  
from Mile 8 ,  t h e  l o c a t i o n  of t h e  only  p u b l i c  b o a t  ramp and campground, t o  
Mile 14,  t h e n  back t o  Mile 8 ,  down t o  Mile 1 and back t o  M i l e  8. 
I n t e r v i e w s  were conducted only  d u r i n g  t h e  r e t u r n  l e g s  u n l e s s  a n g l e r s  were 
observed t o  be complet ing t h e i r  t r i p s .  Shore-bound a n g l e r s  are almost  
t o t a l l y  r e s t r i c t e d  t o  % m i  on e i t h e r  s i d e  of t h e  campground and were 
censused between t h e  upstream and downstream l e g s .  A monthly summary of 
t h e  1984 season  i s  g iven  i n  Table  7.  

The 1984 c a t c h  r a t e s ,  bo th  t h e  0.33 f i s h  p e r  hour from a l l  t r i p  t y p e s  
and t h e  0.40 f i s h  p e r  hour  from completed t r i p s ,  were t h e  lowest  rates 
found f o r  t h e  10 y e a r s  of census ing  s i n c e  1973 and t h e  f o u r t h  lowest  f o r  
t h e  16 y e a r s  of a v a i l a b l e  d a t a  (Table  8) .  One obvious reason  i s  t h e  low 
abundance of f i s h  found i n  t h e  indexing  of t h e  main f i s h i n g  l o c a t i o n s ,  
Miles 4-13, i n  J u l y .  Completed t r i p  d a t a  from s h o r e  a n g l e r s  f u r t h e r  
underscore  t h e  indexing .  Comprising 37% of a l l  completed t r i p s ,  which 
i s  similar t o  p r e v i o u s  y e a r s '  d a t a ,  s h o r e  a n g l e r s  had a c a t c h  ra te  of 
z e r o  i n  1984 (0.46 f i s h  p e r  hour  i n  1983, 0.89 i n  1982 and 0.85 i n  
1981).  A less obvious cause  f o r  t h e  extremely low c a t c h  ra te  of a n g l e r s  
d u r i n g  June (0.16 f i s h  p e r  hour)  may b e  w a t e r  c o n d i t i o n s .  Loca l  f i shermen 
i n t e r v i e w e d  d u r i n g  t h e  month a t t r i b u t e d  t h e i r  poor s u c c e s s  t o  abnormally 
h i g h  and s t a i n e d  water t h a t  p e r s i s t e d  from approximately June  11 t o  June 
29.  

While p r e c i p i t a t i o n  d u r i n g  t h i s  p e r i o d  was abundant ,  i t s  i n f l u e n c e  on 
t h e  spr ing- fed  r i v e r  w a s  exacerba ted  by s o i l  e r o s i o n  and runoff  
channel ing  above and w i t h i n  t h e  Delta Bar ley  P r o j e c t ,  much l i k e  t h e  water 
q u a l i t y  impact i n  1982 (Ridder ,  1983; Roger Boyer, United S t a t e s  Department 
of A g r i c u l t u r e ,  S o i l  Conserva t ion  S e r v i c e ,  p e r s .  comm., 1984). 
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Tab le  7 .  Creel census  summary, b o a t  and s h o r e  a n g l e r s  combined, Delta 
Clearwater R i v e r ,  May 20-September 3 ,  1984. 
p a r e n t h e s i s  are f o r  completed t r i p s  o n l y .  

Hours 
Anglers  Angler  G r a y l i n g  Pe r  

Month Contacted Hours Harvested Angler  

May 71 116 45 1.6 

June 48 69 11 1.4 

J u l y  56 92 24 1.6 

AugustISept .  31 40 20 1.3 

T o t a l s  206(43) 317(97) lOO(39) 1.5(2.3) 

Numbers i n  

Fish Fish Per 
P e r  Angler 

Angler  Hour 
~ ~~~~ 

0.63 0.39 

0.23 0.16 

0.43 0.27 

0.65 0.50 

0.49(0.91) 0.33(0.40) 
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Tab le  8. Comparison of censused g r a y l i n g  c a t c h  from t h e  D e l t a  Clearwater 
R i v e r ,  1953-84. Numbers i n  p a r e n t h e s i s  deno te  completed a n g l e r  
t r i p s .  

Year Anglers  Hours Catch GR/Hour 

1953 300 1,057 307 0.29 
1954 48 113 52 0.46 
1955" 52 172 126 0.73 
1956" 172 680 211 0.31 
1957" 102 5 14 211  0 .41  
1960 115 835 259 0.31 
1973 315 664 436 0.65 
1976 58 124 52 0.42 
1977 307 596 333 0.56 
1978 453 (274) 1,049 (723) 592 (385) 0.56 (0.54) 
1979 390 (191) 840 (469) 504 (286) 0.59 (0.60) 
1980 189 (59) 301 (136) 222 (92) 0.75 (0.70) 
1981 
1982 

163 (56) 
140 (46) 

295 (136) 
255 (125) 

217 (104) 
108 (68) 

0.72 
0.42 

(0.79) 
(0.54) 

1983 155 (24) 306 (62) 146 (44) 0.48 (0.71) 
1984 206 (43) 317 (97) 100 (39) 0.33 (0.40) 

* 12-inch s i z e  l i m i t  i n  e f f e c t .  
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Table 9 summarizes s t a t i s t i c s  from cree l  census ing  t h e  D e l t a  Clearwater  
River  from 1978 t o  1984. A g e n e r a l  d e c l i n e  i n  f i s h i n g  s u c c e s s  i s  s e e n  t o  
begin  i n  1982. A d e c l i n e  i s  n o t  apparent  u n t i l  1984 based only  on 
completed t r i p  d a t a ,  and p o s s i b l y  1983 i f  t h e  completed t r i p  da ta  f o r  
t h e  y e a r  a r e  b i a s e d ,  as Ridder  (1984) s u g g e s t s .  

The composi t ion of a n g l e r s  in te rv iewed i n  1984 i s  as fo l lows:  r e s i d e n t s ,  
84%; m i l i t a r y  and dependents ,  6%; n o n r e s i d e n t s ,  3%; unknown, 7 % .  

P o p u l a t i o n  S t r u c t u r e :  Age, Length,  and Weight 

The age f requency  and l e n g t h  of g r a y l i n g  sampled i n  1984 d u r i n g  t h e  
indexing  of t h e  Delta and Richardson Clearwater R i v e r s  a r e  given i n  
Tables  10 and 11. S i m i l a r  d a t a  from sampling a n g l e r s '  c r e e l s  on t h e  
Delta Clearwater  River  are g iven  i n  Table  12 .  

The ag ing  d a t a  from g r a y l i n g  c a p t u r e d  d u r i n g  t h e  1984 D e l t a  Clearwater  
River  indexing  gave approximately t h e  same composi t ions a s  t h e  1983 
d a t a .  Age Classes I through I V Y  6% of t h e  sample,  cont inued  t o  b e  
p o o r l y  r e p r e s e n t e d  and were 79% below t h e  10-year mean sample 
composi t ion of 29%. These age c l a s s e s  a l s o  r e p r e s e n t e d  6% i n  1983. 
Conversely,  t h e  composi t ion of Age Classes V I I  and o l d e r ,  41% ( a l s o  41% 
i n  1983) ,  was 89% above t h e i r  10-year mean of 21.7%. These composi t ions 
p a r a l l e l  t h e  indexing  c a t c h  rates t h a t  gave h i g h  rates i n  t h e  upper 
r i v e r  where t h e  o l d e r  g r a y l i n g  r e s i d e  and below average  rates i n  t h e  
lower s e c t i o n s  where t h e  immatures are found. The d a t a  imply v e r y  poor 
r e c r u i t m e n t  t o  t h e  r i v e r  over  t h e  p a s t  2 y e a r s .  Using Age Class I V  as 
r e p r e s e n t a t i v e  of t h e  f i r s t  r e c r u i t m e n t  r e l a t i v e  t o  sampling g e a r ,  t h e  
y e a r  c l a s s e s  of 1979 and 1980 appear  p a r t i c u l a r l y  weak. Age composi t ions 
found d u r i n g  t h e  10 y e a r s  of indexing ,  1975 t o  1984, a r e  l i s t e d  i n  Table  
13. 

The l e n g t h  frequency d a t a  from 11 y e a r s  of e l e c t r o f i s h i n g  a r e  g iven  i n  
Table  14. I n  1984, t h e  sample ranged i n  l e n g t h  from 167 t o  421 mm, w i t h  a 
mean of 325 mm; t h e  same as found i n  1983. The 10-year mean i s  296 mm. 
These d a t a  show t h e  same composi t ion of s m a l l  and l a r g e  f i s h  t h a t  i s  
impl ied  i n  t h e  age composi t ions ,  bu t  wi thout  t h e  i n a c c u r a c i e s  of t h e  ag ing  
method. 

Weights were o b t a i n e d  from t h e  f i r s t  16 g r a y l i n g  c a p t u r e d  d u r i n g  t h e  
1984 indexing .  T h e i r  l e n g t h s  ranged from 269 t o  410 mm, w i t h  a mean of 339 
mm; and t h e i r  w e i g h t s  from 216 t o  855 g ,  w i t h  a mean of 536 g.  T h e i r  
s t a n d a r d  c o n d i t i o n  f a c t o r  w a s  1 . 3 7 .  I n  1983 and 1982, c o n d i t i o n  f a c t o r s  
were 1.29 and 1.27, r e s p e c t i v e l y .  

The age and l e n g t h  composi t ion d a t a  found from sampling a n g l e r s '  creels 
i n  1984 show t h e  same s i t u a t i o n  a s  t h e  indexing  samples ,  b u t  n o t  a s  
extreme. In  g e n e r a l ,  and because of t h e  predominant f i s h i n g  l o c a t i o n s  
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Tab le  10. 

Age Class 

I 


I1 


111 


T V  


V 


V I  


V I I  


V I I I  


I X  


X 


Age f r equency  and l e n g t h  of A r c t i c  g r a y l i n g  c a p t u r e d  d u r i n g  
index  sampling,  Delta Clearwater R i v e r ,  J u l y  9-10, 1984. 

Age Frequency Length (mm) 

Number P e r c e n t  Range Me an 


1 1 167 167 


0 ... ... ... 
1 1 2 1 2  2 1 2  


3 4 269-302 28 2 


18 2 2  270-339 303 


25 31 274-345 312 


1 2  15 31 1-382 336 


13 16 330-410 365 


6 7 355-421 396 


-3 360-379 -376 

100 167-42 1 325 
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Tab le  11. 

Age Class 

IV 


V 


VI 


VIT 


VIII 


IX 


X 


XI 


Age f r equency  and l e n g t h  of A r c t i c  g r a y l i n g  c a p t u r e d  d u r i n g  
index  sampling,  Richardson Clearwater R i v e r ,  J u l y  11, 1984. 

Age Frequency Length (mm) 
Number P e r c e n t  Range Mean 

5 7 233-284 264 


7 10 235-302 275 


19 27 257-360 306 


13 18 3 12-369 34 1 


14 20 335-398 359 


9 12 336-39 1 365 


2 3 398-406 402 


2 3 391-392
-
7 1  100 233-392 
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Table 1 2 .  

Age Class  

I11 


I V  


V 


V I  


V I I  


V I I I  


IX 


X 


Age frequency and l eng th  of Arc t i c  g ray l ing  harves ted  by 
a n g l e r s ,  Delta Clearwater  River ,  1984 .  

Age Frequency Length (mm) 
Number Percent  Range Mean 

1 1 222 222 


15 20 228-29 258 


23 30 248-350 302 


23 30  270-378 319 


6 8 330-374 348  


6 8 32 2-38 7 350  


1 1 385 385 


- 1 404  -4 0 4 
1 -
76  99 2 2 2-404 307 


2 3  




Table 13. Percent  age composition of A r c t i c  g ray l ing  e l e c t r o f i s h e d  i n  t h e  De l t a  Clearwater River ,  1975-84. 

Age Class 1975 1976 1977 1978 1979 1980 1981 1982 1983 1984 Mean 

I 0 0 0 2 2 0 0 0 0 1 0 . 5  

I1 0 1 6 16 9 6 5 0 0 0 4 .3  

I11 0 6 15 20 15 10 11 2 0 1 8.0 

IV 11 13 20 24 10 26 14 34 6 4 16.2 

V 33 28 13 18 32 2 7  24 32 31 2 2  26.0 

VI 33 42  27 6 12 25 17 18 22.5 31 23.4 

VII 14 9 16 14 11 3 19 6 22.5 15 13.0 

VIII 5 1 1 0 8 1 6 2 16 16 5 . 6  

IX 4 0 1 0 1 2 4 2 0 7 2.1 

X 0 0 1 0 0 0 0 2 2 3 0 . 8  

XI 0 0 0 0 0 0 0 2 0 0 0 .2  

Mean age 5.8 5 . 3  5 . 0  4 . 1  4.9 4 .8  5 . 4  5 . 3  6.2 6 . 3  5 .3  

Sample s i z e  63 76 98 80 152 166 80 61 49 81 



from Miles 5 t o  10,  c r e e l  samples have younger f i s h  than indexing  
samples.  The composition of Age C l a s s e s  I - I V  i n  t h e  1984 c r e e l ,  2 1 % ,  
i s  s i m i l a r  t o  t h e  24% found i n  1983 and t o  i t s  8-year mean of 38.5%. For 
Age C l a s s e s  V I I  and o l d e r ,  t h e  composi t ion was 18% i n  1984, 15% i n  1983, 
and 12 .9% f o r  t h e  &year  mean. The age composi t ions found i n  c r e e l  
sampling from 1977 t o  1984 a r e  shown i n  Table  15. 

The 80 g r a y l i n g  i n  t h e  1984 creel  sample ranged i n  l e n g t h  from 2 2 2  t o  
404 mm, w i t h  a mean of 306 mm. A s  i n  t h e  indexing  samples ,  mean l e n g t h s  
have g r a d u a l l y  i n c r e a s e d  s i n c e  t h e  l a t e  1970's  and a r e  t h e  r e s u l t  of 
t h r e e  s t r o n g  y e a r  c l a s s e s ,  1974-76 (Ridder ,  1983).  Length frequency d a t a  
(50-mm groups)  from 9 y e a r s  of c r e e l  samples from t h e  D e l t a  Clearwater  
River  a r e  l i s t e d  i n  Table  16. 

The age composi t ions found from every  second g r a y l i n g  captured  dur ing  
t h e  1984 Richardson Clearwater  River  indexing  p a r a l l e l  t h o s e  found i n  
t h e  D e l t a  indexing.  The composi t ion of t h e  f i r s t  f o u r  age classes,  7 % ,  
was below t h e  5-year mean of 12.5%, w h i l e  t h o s e  of Age C l a s s  V I I  and 
o l d e r ,  56% of t h e  sample,  were h i g h e r  t h a n  t h e i r  cor responding  5-year 
mean of 34.4%. Unlike t h e  Delta Clearwater ,  t h e s e  composi t iona l  changes 
i n  t h e  youngest and o l d e s t  f i s h  were n o t  a r e p e a t  of 1983 d a t a  (Table  
17) .  I n  r e g a r d  t o  t h e  younger f i s h ,  t h e  composi t iona l  change w a s  q u i t e  
sudden. 

The comparison of l e n g t h  frequency d a t a  of t h e  t o t a l  c a p t u r e s  from 5 
y e a r s  of indexing  t h e  Richardson Clearwater  (Table  18) g i v e s  a c l e a r e r  
p i c t u r e  of t h e  above changes,  e s p e c i a l l y  i n  t h e  younger f i s h ,  and 
s p e c i f i c a l l y  t h o s e  i n  t h e  215-264-mm group t h a t  r e p r e s e n t  Age Classes I11 
and I V .  D e s p i t e  t h e  v a r i a t i o n s  i n  t h e  indexing  c a t c h  r a t e s  of t h e  lower 7 
m i  o v e r  t h e  p a s t  5 y e a r s  (Table  5 ) ,  t h e  f requency of t h i s  group w a s  q u i t e  
c o n s t a n t  u n t i l  t h i s  y e a r .  

The c o n d i t i o n  f a c t o r  from t h e  f i r s t  10 g r a y l i n g  captured  i n  t h e  r i v e r  
was 1.21. I n  1983 and 1982, t h e  f a c t o r s  w e r e  1.35 
r e s p e c t i v e l y .  These f i s h  ranged i n  l e n g t h  from 300 t o  398 mm 
and i n  weight  from 365 t o  702 g (x = 576 g ) .  

and 1.29,(x = 362 mm) 

Monitor ing of Spawning S t r eams  

Shaw Creek Spr ing  F i s h e r y :  

The s p r i n g  f i s h e r y  a t  t h e  mouth of Shaw Creek (F ig .1)  w a s  censused from 
A p r i l  8 t o  A p r i l  25, 1984, fo l lowing  a s t r a t i f e d  random schedule  t h a t  
sampled 56% of t h e  t o t a l  f i s h i n g  h o u r s ,  in te rv iewed 469 a n g l e r s ,  and 
t a b u l a t e d  401 h a r v e s t e d  g r a y l i n g ,  of which 359 were sampled. The f i s h e r y  
i s  focused on prespawning g r a y l i n g  t h a t  c o n c e n t r a t e  a t  t h e  mouth of t h e  
c r e e k  w h i l e  a w a i t i n g  breakup and a c c e s s  t o  upstream spawning areas. The 
d r a i n a g e  is  a major spawning stream. Its l a r g e s t  t r i b u t a r y ,  Caribou Creek, 
c o n t r i b u t e s  r e c r u i t m e n t  t o  s i x  o t h e r  f i s h e r i e s  i n  t h e  D e l t a  a r e a .  A 
summary of t h e  1984 census  ( c a t c h  composi t ions and h a r v e s t  and p r e s s u r e  
e s t i m a t e s )  i s  g iven  i n  Table  19,  a long w i t h  s i m i l a r  d a t a  f o r  t h e  y e a r s  
1974, 1975, and 1981-83. 
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Tab le  15. P e r c e n t  age  compos i t ion  of Arct ic  g r a y l i n g  caugh t  by a n g l e r s ,  
Delta C l e a r w a t e r  R i v e r ,  1977-84. 

Age Class 1977 1 9 7 d  1979 1980 1981 1982 1983 1984 Mean 

I 0 0 0 0 0 0 0 0 0 

I1 3 2 2 5 1 1 0 0 1.8 

I11 11 8 17 1 3  20 11 6 1 10.9 

IV 24 28 19 4 1  28 28 18 2 25.8 

V 33 19 45 24 3 1  26 47 30 31.9 

VI 19 14 11 12 12 22 14 30 16.7 

VII 9 22 6 3 6 7 13 8 9.2 

VIII 1 7 < 1  2 1 1 2 8 3.1 

IX 0 0 0 0 1 2 < 1  1 0.5 

X 0 0 0 0 0 0 0 1 0.1 

Sample 
s i z e  139 97 225 147 153 92 125 76 

1 - P o s s i b l y  b i a s e d  toward l a r g e r  f i s h  (Peckham and R i d d e r ,  1979). 
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Table 1 6 .  P e r c e n t  l e n g t h  f r e q u e n c y  of A r c t i c  g r a y l i n g  caught  by a n g l e r s ,  Del ta  C l e a r w a t e r  R i v e r ,  1 9 7 3 ,  
1977-84. 

Length (mm) 1973 1977 1978 1979 1980 1981 1982 1983 1984 1Mean-

115-165 0 0 0 0 0 0 0 0 0 0 

165-214 3 10 3 3 3 2 2 1 0 3 . 0  

215-264 19 19  18 36 34 37 18 20 14  24.5 

265-314 39 46 37 46  47 40 56 5 0  42 45.5 

315-364 24 2 1  29 14  14 14 20  27 36 21.8 

365-414 13 4 1 1  1 2 6 4 2 8 4 .7  

4 15-464 2 0 3 0 0 1 0 0 0 0.5 

Mean (mm) 304 284 299 273 27 7 28 1 290 29 3 306 288 

Sample size 120 142 202 227 147 164 100 125 8 0  

1-
For y e a r s  1977-84. 



Table 17. Percent age composition of Arctic grayling electrofished in the 
Richardson Clearwater River, 1980-84. 

Age Class 1980 1981 1982 1983 1984 Mean 

I 0 0 2 0 0 0.4 

I1 3 0 0 1 0 0.8 

I11 2 1 1 6 0 2.0 

IV 16 8 12 1 7  7 12.0 

V 32 37 16 25 10 24.0 

VI 33 27 31 14 27 26.4 

VII 11 22 27 25 18 20.6 

VII I 3 3 10 8 20 8.8 

IX 0 1 1 1 12 3.0 

X 0 1 0 2 3 1.2 

XI 0 0 0 0.1 3 0.8 

Mean age 5.4 5.8 6.0 5.8 7 . O  6.0 

Sample size 152 158 128 143 7 1  
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Tab le  1.8. P e r c e n t  l e n g t h  f r equency  of  A r c t i c  g r a y l i n g  e l e c t r o f i s h e d  i n  
t h e  Richardson C lea rwa te r  R i v e r ,  1980-84. 

Length 1980  1 9 8 1  1 9 8 2  1 9 8 3  1 9 8 4  Mean 
(mm) 

115-164 1 0 2 0 0 0 . 6  

165-2 1 4  1 1 1 2 1 1 . 2  

2 15-264 1 6  1 4  13 1 6  5 1 2 . 8  

265-3 1 4  4 3  4 3  2 8  26  24 3 2 . 8  

315-364 31 36 4 4  4 2  4 8  40 .2  

365-414 8 6 11 13 22  1 2 . 0  

415-464 0 0 1 1 0 0.4 

Mean (mm) 30 1 307 317  301 3 3 2  312  

Sample s i z e  1 7 0  167  3 2 5  2 2 0  138 
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Table 19.  Summary of c a t c h  s t a t i s t i c s  and estimates from t h e  Shaw Creek Spr ing  Grayl ing  F i s h e r y ,  11974-75-, 1981-84. 

1974 1975 1981 1982 1983 1984 
Length 

(mm) 
Rela ted  

Age C l a s s  
(4 /  17-20) 

( X I  
( 4/ 18-2 9 )  

( % >  
( 4  /5-22) 

( X I  
( 4 /  24-5 / 2 )  

( X I  
(4/ 17-24) 

( 2 )  
( 4  /8-25) 

( X I  

180-229 I11 1 0 2 2 <1 <1 

230-269 I V  26 13 24 16 8 4 

270-309 v - V I  4 1  35 44 39 22 30 

2310 L V I  32 52  30 4 3  70 66 

Length range  (mm) 180-411 231-390 184-37 9 215-405 228-415 226-440 

w 
c 

Mean l e n g t h  (mm) 

Ma1e:female r a t i o  

294 

0 . 7 3 : l  

311 

... 
292 

0.9:  1 

302 

1 . 1 9 : l  

325 

1 . 4 1 : l  

327 

1 . 6 2 : l  

Sample s i z e  
2 

CPUE-

187 

2.40 

54  

1 .60  

27 1 

2.14 

377 

0 .87  

304 

0.89 

359 

0 .41  

Harvest  500 1 , 1 5 0  4 ,343 97 9 1,864 9 1 3  

Angler h o u r s  ... ... 2,029 1 , 1 7 2  2 ,005  2 ,292 

Per son-Day s 

Dura t ion  (days)  

85 

4 

200 

11 

966 
3-

18 

555  

9 

874 

8 

1 , 0 9 5  

18 

-1 From Peckham (1975, 1976) .  

Grayl ing  h a r v e s t e d  p e r  a n g l e r  hour .  -2 

Closed by Emergency Order.  -3 



I n  1984, 913 g r a y l i n g  were h a r v e s t e d  and t o t a l  ang le r -hour s  were 2,292 
(1,095 person-days) .  T h i s  h a r v e s t  was approx ima te ly  h a l f  t h a t  of  1983, 
w h i l e  t h e  p r e s s u r e  was s l i g h t l y  h i g h e r .  Estimates were based upon d i v i d i n g  
t h e  f i s h e r y  i n t o  two s t r a t a :  t h e  f i r s t  10 days and t h e  l a s t  7 days.  The 
s t r a t a  were chosen on t h e  b a s i s  of l a r g e  d i f f e r e n c e s  i n  f i s h  p e r  a n g l e r  and 
f i s h  p e r  angler-hour  which were, r e s p e c t i v e l y ,  1.20 v e r s u s  0.46 f i s h  p e r  
a n g l e r  and 0.56 v e r s u s  0.22 f i s h  p e r  hour .  E x t r a p o l a t i o n s  of mean a n g l e r  
c o u n t s  were made f o r  each s t r a t u m  and m u l t i p l i e d  by t h e  census  s t a t i s t i c s  
t o  o b t a i n  h a r v e s t  and p r e s s u r e  estimates. 

The h a r v e s t  r a t e  w a s  0 .41 f i s h  p e r  h o u r ,  w h i l e  t h e  c a t c h  r a t e  ( h a r v e s t  
p l u s  f i s h  r e l e a s e d )  w a s  0.48 f i s h  p e r  hour .  Both ra tes  were down by more 
than  h a l f  from t h o s e  of 1983. The d a i l y  h a r v e s t  rates ranged wide ly  from 
z e r o  t o  1.65 f i s h  p e r  h o u r ,  b u t  were t h e  most c o n s i s t e n t  (x = 0.57 f i s h / h r )  
f o r  t h e  f i r s t  8 days .  The remaining f i s h e r y  expe r i enced  l a r g e  d a i l y  
f l u c t u a t i o n s  (0 t o  0 .61 f i s h / h r ,  = 0.25 f i s h / h r )  t h a t  had n o t  been seen  
b e f o r e .  The p a t t e r n  w a s  n o t  c o n s i s t e n t  w i t h  changing wea the r  p a t t e r n s ,  
which ranged from a n e a r  b l i z z a r d  t o  balmy, calm, and sunny. These r a t e  
swings could be  i n t e r p r e t e d  as "waves" of f i s h  moving up Shaw Creek and o u t  
of t h e  f i s h e r y ,  a l t h o u g h  ice  c o n d i t i o n s ,  p a s t  h i s t o r y ,  and changes i n  c a t c h  
compos i t ions  and census  s t a t i s t i c s  could s u g g e s t  o t h e r  i n t e r p r e t a t i o n s .  

The l e n g t h  f r equency  of t h e  creel  s a m p l e  = 327 mm, Tab le  19) w a s(x

s i m i l a r  t o  t h a t  o f  1983 = 325 mm) when t h e  composi t ion of a d u l t s(x
(100% of f i s h  2310 mm) i n c r e a s e d  75% o v e r  t h e  ave rage  composi t ion of t h e  4 
p r e v i o u s  y e a r s .  With a l a r g e  mean l e n g t h  and skewed male-to-female s e x  
r a t i o ,  t h e  sample i s  heavy w i t h  l a r g e ,  o l d  f i s h .  T h i s  may b e  i n d i c a t i v e  of 
poor  r e c r u i t m e n t  of younger age classes o r  i t  may a l s o  be  a r e s u l t  of 
e x c e p t i o n a l l y  s t r o n g  y e a r  c l a s s e s  i n  t h e  o l d e r  f i s h .  Past  r e p o r t s  (R idde r ,  
1983, 1984) have i d e n t i f i e d  1974 t o  1976 as such y e a r s .  I n  1984 t h e s e  y e a r  
c l a s s e s  were Age Classes VIII t o  X. 

During t h e  1984 f i s h e r y ,  36 r e c o v e r i e s  were made of g r a y l i n g  t h a t  had 
been tagged i n  the Shaw Creek d r a i n a g e  from 1979 t o  1983. Censusing 
produced 27  t a g s  o r  6.7% of  t h e  censused c a t c h ,  w h i l e  a n g l e r s  r e t u r n e d  9 
t a g s .  M u l t i p l y i n g  t h e  e s t i m a t e d  h a r v e s t  (913 f i s h )  by t h e  t a g  
p e r c e n t a g e  i n  t h e  censused c a t c h  g i v e s  an expec ted  r e t u r n  of 61 t a g s .  
The t o t a l  r e c o v e r e d ,  36,  g i v e s  a r ecove ry  r a t e  of  59% of expec ted  
r e t u r n s ,  which i s  b i a s e d  due t o  t h e  census .  S u b t r a c t i n g  t h e  censused 
c a t c h  (n = 401) from t h e  h a r v e s t  g i v e s  512 f i s h  and an expec ted  34 t a g s .  
D i v i d i n g  a n g l e r  r e t u r n e d  t a g s  (9 )  by expec ted  t a g s  (34) g i v e s  a t a g  
r e p o r t i n g  r a t e  of  26.5%. Repor t ing  ra tes  found i n  1982 and 1983 were, 
r e s p e c t i v e l y ,  9.7 and 14.6%. 

The compos i t ions  of 436 a n g l e r s  showed 61.0% w e r e  r e s i d e n t s  (18.4% from 
Delta, 45.5% from F a i r b a n k s ,  and 36.1% unknown), 38.1% were m i l i t a r y  
p e r s o n n e l  o r  dependen t s ,  and 0.9% were n o n r e s i d e n t s .  From a subsample 
of 191 a n g l e r s ,  22  (11.5%) had caught  t h e i r  l i m i t  of f i v e  g r a y l i n g .  

Caribou Creek Postspawning Out-Migration: 

The m i g r a t i o n  of  g r a y l i n g  o u t  of  Caribou Creek (F ig .1 )  w a s  sampled from 
June 5 t o  June  15,  1984, u s i n g  a w e i r  d e s c r i b e d  by R idde r  (1982) .  A s  i n  
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1983, t h e  two t r a p s  of t h e  w e i r  were se t  t o  c a p t u r e  o n l y  ou t -mig ra t ing  
f i s h .  A t o t a l  of 1,786 f i s h  of 10 s p e c i e s  was c a p t u r e d :  1 ,163  g r a y l i n g ,  
308 longnose s u c k e r s ,  208 l a k e  chubs,  81  round w h i t e f i s h ,  16 humpback 
w h i t e f i s h ,  4 l e a s t  c i s c o ,  3 n o r t h e r n  p i k e ,  and one each of s l imy  s c u l p i n ,  
coho salmon and chinook salmon (bo th  salmon w e r e  j u v e n i l e s ) .  The w e i r  was 
manned by F i s h  and Game p e r s o n n e l  f o r  t h e  f i r s t  6 d a y s ,  w h i l e  g r a d u a t e  
s t u d e n t s  from t h e  Alaska Coopera t ive  F i s h e r y  Research Un i t  (ACFRU), 
U n i v e r s i t y  of Alaska,  o p e r a t e d  i t  f o r  t h e  l a s t  5 days.  

Water l e v e l s  d u r i n g  t h e  f i r s t  6 days ranged from 19 t o  30 i n ,  as 
measured from t h e  w e i r  f l o o r .  For  t h e  remaining p e r i o d ,  l e v e l s  
f l u c t u a t e d  a t  around 48 in--the l i m i t  of t h e  w e i r .  The w e i r  w a s  k e p t  
f u n c t i o n a l  a t  s l i g h t l y  g r e a t e r  d e p t h s  by adding sand bags and s t o p  l o g s ,  
b u t  on June 15 w a t e r  l e v e l s  exceed ing  60 i n  w e r e  reached and t h e  
o p e r a t i o n  w a s  s h u t  down. While some f i s h  undoubtedly evaded c a p t u r e  
d u r i n g  t h e  p e r i o d ,  t h e i r  numbers were n o t  f e l t  t o  be  s i g n i f i c a n t  (Bob 
C l a r k ,  ACFRU, p e r s .  c o r n ) .  A graph of June  water l e v e l s  a t  t h e  w e i r  f o r  
t h e  y e a r s  1981 through 1984 i s  shown i n  F ig .  4 .  Water t e m p e r a t u r e s  ove r  
t h e  l l -day  p e r i o d  ranged from 8 t o  1 1 " C ,  t h e  lowes t  r eco rded  of a l l  
sampling y e a r s .  

The s t a t i s t i c s  from sampling t h e  e n t i r e  c a t c h  of ou t -mig ra t ing  g r a y l i n g  
f o r  t h e  y e a r s  1980 th rough  1984 are shown i n  Tab le  20. The t a b l e  
i n c l u d e s  t h e  f r e q u e n c i e s  ( p e r c e n t a g e )  of f i v e  l e n g t h  groups t h a t  are 
r e l a t e d  t o  s p e c i f i c  age classes (R idde r ,  1982) ,  numbers of t o t a l  c a t c h  and 
of spawners ,  t h e  l e n g t h  range and means of t h e  c a t c h ,  t h e  CPUE (ave rage  
number caught  p e r  day) of t h e  t o t a l  c a t c h  and of spawners ,  and t h e  d a t e s  
and t i m e  i n t e r v a l  of t h e  e f f o r t .  The age f r equency  from s c a l e  a n a l y s i s  and 
l e n g t h s  of 78 mature  g r a y l i n g  sampled d u r i n g  June  5-7 a r e  shown i n  Tab le  
21.  

The l e n g t h  and m a t u r i t y  compos i t ions  i n  t h e  c a t c h  show a d e c l i n e  i n  
r e c r u i t m e n t  t o  t h e  spawning p o p u l a t i o n ,  as w a s  a l s o  seen  i n  t h e  ear l ie r  
sampling of t h e  Shaw Creek f i s h e r y  (Tab le  22) .  The p e r c e n t a g e  of Age Class 
I V ,  prespawners ,  h a s  d e c l i n e d  approx ima te ly  87% s i n c e  1981, w i t h  t h e  
g r e a t e s t  d e c l i n e s  i n  1983 (61.1%) and 1984 (50.6%).  These r a p i d  d rops  
s u g g e s t  g e n e r a l l y  poor  y e a r  classes of 1979 and 1980, which w a s  a l s o  found 
i n  t h e  Del ta  Clearwater R ive r .  Numbers of  spawners caught  have a l s o  
d e c l i n e d  y e a r l y  from t h e i r  h i g h s  i n  1982. While CPUE of t h e  a d u l t s  showed 
a n  i n c r e a s e  from 1983, i t  i s  s t i l l  below t h o s e  found i n  t h e  o t h e r  y e a r s .  

The s t r e n g t h  of l a t e r  y e a r  classes,  1982 and 1983 (Age I and I1 f i s h  i n  
1984) ,  a p p e a r s  t o  be  s t r o n g  when c o n s i d e r i n g  t h e  compos i t ions  found i n  1983 
and 1984. Y e t  t h e  c a t c h  of t h e s e  younger f i s h  is p robab ly  n o t  e n t i r e l y  
r e p r e s e n t a t i v e  of t h e i r  composi t ion i n  t h e  p o p u l a t i o n ,  due t o  t h e  n a t u r e  of 
t h i s  m i g r a t i o n  and t h e  unknowns r e g a r d i n g  t h e i r  movements between r e a r i n g  
and o v e r w i n t e r i n g  areas. A s  such ,  any s t a t e m e n t  r e g a r d i n g  t h e i r  f u t u r e  
r e c r u i t m e n t  t o  t h e  spawning p o p u l a t i o n  would be premature.  The 1980 y e a r  
c l a s s  gave a h i g h  composi t ion i n  1981, y e t  a lmost  d i s a p p e a r e d  i n  t h e  c a t c h  
i n  1984. 

I n  t h e  g r a y l i n g  c a t c h ,  710 f i s h  had l e n g t h s  g r e a t e r  t han  200 mm, which 
i n  p a s t  y e a r s  was t h e  cut-off  s i z e  i n  a p p l y i n g  tags .  I n  1984, o n l y  178 
f i s h  i n  t h i s  l e n g t h  r ange  w e r e  tagged.  
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Tab le  20. Length f r e q u e n c i e s ,  r e l a t e d  age  classes and c a t c h  r a t e s  of Arc t ic  g r a y l i n g ,  post-spawning 
ou t -mig ra t ion ,  Caribou Creek,  June  1980-84. 

1 2 

1980- 1981-


Length R e l a t e d  (6 /2- 12) (6 17- 19) 

(mm> Age C l a s s  (%) (XI 


70-109 I 2.1 24.6 


110-169 I1 11.5 1.8 


170-229 111 5.1 7.4 


230-269 I V  20.9 30.4 


270-309 v - V I  27.9 28.1 


2310 L V I  32.5 7.7 

w
ul 


n (sampled) 1,482 1,755 

4 


n ( a d u l t s )  691- 847 


Range (mm) 84-405 70-400 


Mean (mm) N I A  223 

3 


CPUE-: T o t a l  134.7 135.0 


Adul t s  62.8 65.2 


1
-
Fyke t r a p .  

2
-
Weir, 1981-84. 


3
-
Weir c a p t u r e s  p e r  day 

4
-
E s t i m a t e ;  100% of n 2290 mm 

1982 

(6 / 2-20) 


(%) 


2.8 

6.3 

4.9 

21.1 

38.2 

26.7 

2,062 

1,447 

7 2-408 


275 


108.5 

76.2 

1983 

(6/2-20) 


(%> 


40.8 

3.0 

1.6 

8.1 

24.5 

22.0 


1,676 


708 


75-420 


211 


98.6 

41.6 

1984 

(615-1 5) 


( % >  


15.2 

20.8 

6.3 

4.0 

18.3 

35.4 


1163 


57 1 


69-444 


242 


105.7 

51.9 



T a b l e  21.  Age f r e q u e n c y  and l e n g t h  of pos t - spawning  a d u l t  A r c t i c  g r a y l i n g  
c a p t u r e d  i n  Car ibou  Creek ,  June  5-7 ,  1984.  

Age Class 
Age Frequency  

Number P e r c e n t  Range 
Length  (mm) 
Mean S t d .  Dev. 

IV 

V 

VI 

VII 

1 

7 

18 

28 

1 

9 

23 

36 

247 

264-304 

272-348 

302-367 

247 

28 1 

299 

340 

0 

18.0 

22.0 

18.8 

VIII 

IX 

X 

XI 

18 

3 

1 

2 
78  
-

23 

4 

1 

308-387 

359-398 

420 

359-400 
247-400 

348 

372 

420 

21.6 

22.5 

0 

29 .0  
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Sex R a t i o s .  The a d u l t  male t o  female r a t i o  i n  1984 was even (285:286). 
Together ,  t h e s e  a d u l t s  r e p r e s e n t e d  49.1% of t h e  c a t c h ,  which i s  s i m i l a r  
t o  3 of t h e  4 y e a r s  of sampling,  which ranged from 42.2 t o  48.3%. These 
p e r c e n t a g e s  a r e  much below t h e  70.2% of t h e  f o u r t h  y e a r ,  1982. 

The 1984 s e x  r a t i o  i s  o p p o s i t e  t h a t  expected i n  an a d u l t  p o p u l a t i o n  
heavy w i t h  l a r g e  f i s h  (Table  19) .  Ridder  (1984) found males t o  
predominate i n  t h e  l a r g e r  l e n g t h  ranges  and noted  t h a t  t h e  i n c r e a s i n g  
male-female r a t i o  found i n  weir c a p t u r e s  and i n  t h e  Shaw Creek f i s h e r y  
corresponded t o  i n c r e a s i n g  mean l e n g t h s  of t h e  samples.  Also,  u n l i k e  
p r e v i o u s  y e a r s ,  t h e  1984 r a t i o  was n o t  a t  a l l  s i m i l a r  t o  t h a t  found i n  
t h e  e a r l i e r  f i s h e r y  of 1 .62: l .  It a l s o  ended t h e  3-year t r e n d  of 
i n c r e a s i n g  r a t i o s  found a t  t h e  w e i r .  I n  t h e  e a r l i e r  sampling of t h e  
f i s h e r y  a t  Shaw Creek ' s  mouth, t h e  t r e n d  cont inued .  

These i n c o n s i s t e n c i e s  sugges t  t h a t  some b i a s  may be p r e s e n t  i n  e i t h e r  
t h e  s e x i n g  o r  t h e  sampling. Sexing e r r o r  can b e  r u l e d  o u t  s i n c e  t h e  
e r r o r  ra te  found t h i s  y e a r ,  6.1% (based on 66 t a g  r e c a p t u r e s ,  4 were 
a s s i g n e d  a s e x  d i f f e r e n t  t h a n  a t  t a g g i n g ) ,  i s  n o t  much g r e a t e r  t h a n  t h e  
5.2% found i n  1983 and 4.4% i n  1982. The same cannot  be s a i d  f o r  t h e  
sampling,  where females  were predominant i n  t h e  a d u l t  c a t c h  of t h e  f i r s t  
4 days (0.56:1,  n = 260) and males i n  t h e  las t  7 days (1.61:1,  n = 311).  
Perhaps i f  t h e  sampling were extended t o  i t s  average  of 15 days ,  t h e  
i n c r e a s i n g  p r e v a l e n c e  of males i n  t h e  c a t c h  would have produced t h e  
expected sex  r a t i o .  T h i s  temporal  change i n  composi t ion i s  impor tan t  t o  
c o n s i d e r  i n  f u t u r e  moni tor ing  and d a t a  a n a l y s i s .  

Mouth Damage. The presence  of mouth damage noted  on g r a y l i n g  sampled a t  
Caribou ' Creek and d u r i n g  t h e  indexing  of t h e  Clearwater  s t reams h a s  been 
r o u t i n e l y  observed s i n c e  1980. It i s  assumed t h a t  t h e  major cause  is 
hooking,  and i n c l u d e s  f i s h  n o t  o n l y  r e l e a s e d  by a n g l e r s ,  bu t  a l s o  t h o s e  
hooked and l o s t .  Rates of mouth damage (percentage  of sample) found i n  t h e  
t h r e e  w a t e r s  i n  1984 and p r e v i o u s  y e a r s  are shown i n  Table  23. Rates found 
i n  Caribou Creek and t h e  Richardson Clearwater  River  r o s e  f o r  t h e  t h i r d  
c o n s e c u t i v e  y e a r ,  w h i l e  t h o s e  i n  t h e  Delta Clearwater River  f e l l .  I n  t h e  
former waters  t h e  rates are c o n s i s t e n t  w i t h  d e c l i n i n g  p o p u l a t i o n  l e v e l s  and 
poor r e c r u i t m e n t .  

Tag Recaptures .  The c a t c h  a t  t h e  weir i n c l u d e d  174 r e c a p t u r e s  of  
g r a y l i n g  tagged e i t h e r  i n  Caribou Creek o r  mainstream Shaw Creek from 
1979 t o  1982 (n = 4,857).  They composed 20.7% of t h e  c a t c h  over  200 mm i n  
l e n g t h .  The r a t e  r e p r e s e n t e d  a s m a l l  d e c l i n e  (16.2%) from t h e  r e c a p t u r e  
ra te  i n  1983 (24.7%) when compared t o  t h e  rates of t a g  r e t u r n s  from t h e  
same t a g g i n g  y e a r s  i n  t h e  samples from Shaw Creek ' s  s p r i n g  f i s h e r y  and t h e  
Richardson Clearwater  R i v e r ' s  abundance estimates. The t a g  r e c a p t u r e  ra tes  
i n  Shaw Creek and Richardson Clearwater f e l l  58.6% and 
61.7%, r e s p e c t i v e l y ,  i n  1984. A s  no ted  i n  p r e v i o u s  r e p o r t s ,  t h e  r e c a p t u r e  
rates of Caribou Creek t a g s  i n  t h e s e  waters do n o t  c o n s i s t e n t l y  correspond 
t o  e x p e c t a t i o n s  r e l a t i n g  t o  m o r t a l i t y  and r e c r u i t m e n t  e f f e c t s ;  n e i t h e r  do 
they  i n  t h i s  comparison where t h e  r a t e  of d e c l i n e  would be expected t o  be 
s imi l a r .  Although many i n t e r p r e t a t i o n s  can be made, t h e  i n c o n s i s t e n c i e s  i n  
t h e  d a t a  s u g g e s t  an unknown m i g r a t o r y  behavior .  
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Tab le  22. Number of Arctic g r a y l i n g  i n  20-mm l e n g t h  g roups  sampled a t  
Shaw and Car ibou  Creeks ,  1984. 

Shaw Creek 
(4/18-26/84) 


( n >  

70-89 0 

90-109 0 

110-129 0 

130-149 0 

150-169 0 

170-189 0 

190-209 0 

210-229 1 

230-249 1 

250-269 12 

2 70-289 42 

290-309 67 

310-329 98 

330-349 61 

350-369 38 

370-389 28 

390-409 9 

410-429 1 

430-449 1-
TOTAL 359 

Range (mm) 226-440 

Mean (mm) 327 

1- 2 f i s h  of 69 mm i n c l u d e d .  

Car ibou  Creek 
(6/5-15/84) 


(n) 

86-1 

92 


30 


133 


76 


21 


27 


27 


16 


31 


96 


116 

124 


124 


97 


43 


17 

5 


2 

1,163 


69-444 
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Table 23 .  Pe rcen tage  of  A r c t i c  g r a y l i n g  e x h i b i t i n g  mouth damage i n  
c a t c h e s  from Caribou Creek w e i r  and e l e c t r o f i s h i n g  t h e  Delta 
and Richardson C lea rwa te r  R i v e r s ,  1980-84. Sample s i z e s  are  
i n  p a r e n t h e s e s .  

Loca t ion  
Length 

(mm) 1 9 8 0  1 9 8 1  
Year 

1 9 8 2  1 9 8 3  1984  

Del ta  C lea rwa te r  2 2 0 0  2 6 . 9  
( 1 8 2 )  

3 4 . 1  
( 8 51 

2 8 . 6  
( 6 3 )  

31.3 
( 8 3 )  

Richardson Clearwater '200 2 2 . 4  
( 1 7 0 )  

1 9 . 2  
( 1 6 7 )  

2 1 . 9  
( 3 2 4 )  

3 6 . 5  
( 1 3 7 )  

Caribou Creek 200-249 
250-299 
300-349 
2350 

2 2 0 0  

... 

... 

... 

... 

... 

6 . 1  
12 .2  
1 9 . 9  
2 8 . 6  

1 1 . 7  

2 . 1  
1 0 . 9  
1 6 . 6  
2 1 . 4  

1 0 . 9  

5.8 
8 . 7  

1 9 . 9  
2 0 . 8  
-
1 6 . 3  

0 
1 2 . 1  
2 1 . 1  
22.6 

1 7 . 6  

( 1 , 3 9 3 )  ( 9 7 8 )  
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The c a t c h  a l s o  inc luded  92 r e c a p t u r e s  of g r a y l i n g  f i n  c l i p p e d  a t  t h e  w e i r  
i n  1983. A l l  g r a y l i n g  c a p t u r e d  i n  1983, i n c l u d i n g  t a g  r e c a p t u r e s ,  were 
marked w i t h  a double  f i n  c l i p .  Thus,  t h e s e  r e c a p t u r e s  i n c l u d e d  27  tagged 
f i s h ,  o r  29.3%, which i s  s i m i l a r  t o  t h e  2 4 . 7 %  t a g  composi t ion i n  t h e  1983 
c a t c h  ( f i s h  2200 mm). These s imi la r  r a t i o s  imply t h a t  d i f f e r e n t i a l  e f f e c t s  
on tagged and untagged f i s h  are minimal.  

The r e c a p t u r e s  mentioned above are p r e s e n t e d  i n  Tab le  24  a s  p e r c e n t a g e s  
of samples c o l l e c t e d  from t h e  t h r e e  waters mentioned f o r  t h e  y e a r s  1980 
t o  1984. They are d i v i d e d  by y e a r  and l o c a t i o n  a t  t a g g i n g  and f i n  
c l i p p i n g .  T o t a l s  are i n c l u d e d  on number tagged and f i n  c l i p p e d ,  
r e c a p t u r e s  and sample  s i z e s .  

T h i r t y - f i v e  of t h e  tagged g r a y l i n g  r e c a p t u r e d  i n  1984 were m u l t i p l e  
r e c a p t u r e s .  Thir ty- two w e r e  r e c a p t u r e d  t h r e e  t i m e s  ( n i n e  
c o n s e c u t i v e l y ) ,  and t h r e e  w e r e  r e c a p t u r e d  f o u r  t i m e s  (one 
c o n s e c u t i v e l y ) .  These m u l t i p l e  r e c a p t u r e s  r e p r e s e n t e d  20.1% of a l l  t a g s  
c a p t u r e d ,  which i s  s imi l a r  t o  t h e  19.7% found i n  1983. I n  b o t h  y e a r s ,  
t h e s e  r e c a p t u r e s  r e p r e s e n t e d  4.9% of a l l  c a p t u r e d  g r a y l i n g  g r e a t e r  t h a n  200 
mm i n  l e n g t h .  While t h e s e  f i g u r e s  are i n d i c a t i v e  of g r a y l i n g  homing t o  
s p e c i f i c  spawning a r e a s ,  t h e  e x t e n t  and f r equency  of t h e  b e h a v i o r  are 
d i f f i c u l t  t o  a s c e r t a i n .  F o r  one example: I n  1984, 28.6% of  t h e  m u l t i p l e  
r e c a p t u r e s  r e p r e s e n t e d  c a p t u r e s  i n  c o n s e c u t i v e  y e a r s ,  w h i l e  i n  1983 t h e y  
r e p r e s e n t e d  75.6%. Again,  one would expec t  t h e  p e r c e n t a g e s  t o  be s imilar  
i n  a p o p u l a t i o n  t h a t  a n n u a l l y  homes t o  an area. 

A l l  g r a y l i n g  g r e a t e r  t h a n  200 mm handled a t  t h e  weir i n  1982 r e c e i v e d  an 
a d i p o s e  f i n  c l i p  i n  a d d i t i o n  t o  a t a g .  The 1983 estimate on t a g  l o s s  o v e r  
12 months w a s  8.3%. I n  1984, r e c a p t u r e s  of t h e s e  f i n - c l i p p e d  f i s h  t o t a l e d  
116, of which 2 1, o r  18.1%, had l o s t  t h e i r  t a g s  ove r  t h e  2-year i n t e r v a l .  
The 2+ y e a r  (26 months) t a g  l o s s  estimate found i n  t h e  e a r l y  J u l y  1984 
index ing  of t h e  Richardson Clearwater R ive r  was 24.0%, based on r e c a p t u r e s  
of 25 f i n - c l i p p e d  f i s h ,  of which s i x  w e r e  w i t h o u t  t a g s .  I n  1983, t h e  
Richardson sampling gave an estimate of 17.6% (n = 34) f o r  a 13-month t a g  
l o s s  r a t e .  

The r e c a p t u r e  rates i n  Tab le  24 s u g g e s t  t h a t  t h e  f i s h  found a t  t h e  mouth 
of S h a w  Creek i n  A p r i l  and i n  t h e  Richardson Clearwater R ive r  i n  J u l y  
are  of t h e  same p o p u l a t i o n .  I f  t h e  rates are c o n s i d e r e d  as c a t c h  ra tes  
(number of t a g s  found p e r  100 g r a y l i n g ) ,  Caribou Creek ' s  composi t ion i n  
t h e  f i s h e r i e s  of t h e  above waters can be  q u a n t i f i e d .  The mean y e a r l y  
c a t c h  r a t e  c a l c u l a t e d  f o r  each  t a g g i n g  y e a r  from Tab le  24 g i v e s  t h e  
f o l l o w i n g :  

P e r c e n t  With Tags 

Tag Year Shaw Caribou Richardson 
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The r a t i o  of t h e  o v e r a l l  means g i v e s  an e s t i m a t e  of Caribou Creek 's  
composi t ion:  42% t o  Shaw Creek and 45% t o  Richardson.  I f  t h e  1980 r a t e s  
a r e  d e l e t e d  from t h e  computation because of t h e i r  d i s s i m i l a r i t y  t o  t h e  
o t h e r  y e a r s ,  t h e  composi t ion i s  decreased  t o  36% f o r  each of t h e  o t h e r  
p o p u l a t i o n s .  

Recaptures  of immature g r a y l i n g  (Age 1-111) t h a t  were f i n  c l i p p e d  a t  t h e  
w e i r  i n  1981 and 1982 a t  l e n g t h s  less t h a n  200 mm (n = 2,606) t o t a l e d  6 i n  
1984. They ranged i n  l e n g t h  from 200 t o  324 mm, averaged 245 mm, and 
r e p r e s e n t e d  2 . 1 %  of t h e  c a t c h  w i t h i n  t h i s  range (n = 288) .  I n  
comparison, t h e i r  composi t ions i n  t h e  a p p r o p r i a t e  l e n g t h  ranges  i n  1982 
and 1983 were 0.9 and 0.6%, r e s p e c t i v e l y .  

The t a g  r e c a p t u r e s  made i n  Caribou Creek of f i s h  tagged a y e a r  
p r e v i o u s l y  can be used i n  a mark/ recapture  p o p u l a t i o n  e s t i m a t e  f o r  t h e  
y e a r  a t  t a g g i n g  (Ricker ,  1975) assuming t h a t  homing i s  complete ,  
r e c r u i t m e n t  n e g l i g i b l e  o r  a c c o u n t a b l e ,  no d i f f e r e n t i a l  rates of m o r t a l i t y  
and v u l n e r a b i l i t y  e x i s t ,  and t a g  l o s s  i s  known. From 1984 r e c a p t u r e s  of 
f i s h  f i n  c l i p p e d  a t  Caribou i n  1983, t h e  p o p u l a t i o n  a t  marking was 
e s t i m a t e d  a t  7,056 t 1,439 (p = 0.95) o r  approximately h a l f  t h e  estimates 
of 1982 and 1981, 15,555 and 13,877, r e s p e c t i v e l y .  The d a t a  f o r  t h e s e  
modif ied P e t e r s e n  estimates a r e  taken  from Table  24. The number marked i n  
t h e  formula f o r  t h e  l a t t e r  2 y e a r s  w a s  a d j u s t e d  t o  compensate f o r  a t a g  
l o s s  r a t e  of 8.3%. The estimates a r e  h i g h  because r e c r u i t m e n t  h a s  n o t  been 
accounted f o r  and t h e  assumption of complete homing i s  premature.  A s  such ,  
t h e y  should b e  regarded  a s  more of an index t h a n  an estimate. They compare 
f a v o r a b l y  t o  t h e  abundance d a t a  from t h e  Richardson Clearwater  River  which 
a l s o  showed p o p u l a t i o n  l e v e l s  i n  1983 t o  be approximately h a l f  of t h a t  
found i n  1982. The Caribou estimates w i l l  be  r e f i n e d  by account ing  f o r  
growth and then  weight ing  r e c a p t u r e  samples t o  s p e c i f i c  l e n g t h  ranges  t h a t  
p r e c l u d e  r e c r u i t m e n t .  

Goodpaster River :  

P o p u l a t i o n  estimates of A r c t i c  g r a y l i n g  g r e a t e r  t h a n  150 mm f o r k  l e n g t h  
i n  two s e c t i o n s  of t h e  lower Goodpaster River  were made from June 27 t o  
June  29, 1984. These are shown i n  Table  25. The s e c t i o n s  are each 3 m i  
long  and l o c a t e d  i n  t h e  lower r i v e r  a t  Miles 3-6 and Miles 15-18. The f i s h  
were c a p t u r e d  f o r  marking u s i n g  e l e c t r o f i s h i n g  g e a r  w i t h  two p a s s e s  through 
each s e c t i o n  on t h e  f i r s t  day. F i s h  were marked w i t h  an upper c a u d a l  
f i n  c l i p .  A l l  g r a y l i n g  were measured, and scale samples were t a k e n  from 
t h e  f i r s t  50 captured  i n  each s e c t i o n .  Repapture r u n s  were made i n  t h e  
fo l lowing  days and c o n s i s t e d  of one p a s s  through each a r e a .  The method was 
s i m i l a r  and t h e  s e c t i o n s  w e r e  t h e  same as i n  p r e v i o u s  estimates made s i n c e  
1975 and r e p o r t e d  on by Peckham (1983).  Tack (1975) e s t i m a t e d  g r a y l i n g  p e r  
m i  i n  each of t h r e e  s e c t i o n s  encompassing t h e  e n t i r e  115 m i l e s  of t h e  
mainstem r i v e r  i n  1973 and 1974. H i s  lower s e c t i o n  was Miles 1-33. A 
l i s t i n g  of a l l  p o p u l a t i o n  e s t i m a t e s  i n  t h e  lower Goodpaster River  i n  
g r a y l i n g  p e r  m i l e s  i s  g iven  i n  Table  26. 

The combined estimate of b o t h  r i v e r  s e c t i o n s  i n  1984, 510 2 165 g r a y l i n g / m i  
( p  = 0.95) ,  was 82% g r e a t e r  t h a n  t h e  l a s t  and t h e  lowes t  e s t i m a t e  made i n  
1982. It i s  n e a r  t h e  y e a r l y  mean of 598 g r a y l i n g / m i  from a l l  9 y e a r s  of 
estimates. The g r e a t e r  abundance of g r a y l i n g  i n  t h e  lower r i v e r  i s  a l s o  
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Table  26. Comparison of  p o p u l a t i o n  e s t i m a t e s  f o r  A r c t i c  g r a y l i n g  ( g r e a t e r  
t h a n  150 mm) i n  t h e  lower Goodpaster R i v e r ,  1973-84. 

Method of Length of Area Popula t ion  E s t i m a t e  
Year E s t imat e (mi) (GR/mi) 

1973 Schnabe1 33 770 

1974 P e t e r s e n  33 323 

1975 P e t e r s  en 6* 760 

1976 Pe ter sen 6 563 

1 9 7 7  P e t e r s e n  6 604 

1978 P e t e r  s e n  6 749 

1980 Petersen 6 819 

1982 Peter sen  6 28 1 

1984 P e t e r s  en 6 
Mean 

* 
The 6 mi les  f o r  which t h e  estimates were made i n  1975 through 1982 i n c l u d e  
two index  a r e a s  of 3 miles each (mi les  3-6 and miles  15-18). No e s t i m a t e  
was made i n  1979, 1981, o r  1983. 
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r e f l e c t e d  i n  t h e i r  c a t c h  r a t e  of 122lhour of e l e c t r o f i s h i n g  v e r s u s  t h e  
83/hr  found i n  1982. The former r a t e  i s  n e a r  t h e  mean of t h e  6-year 
p e r i o d ,  1973-80 (Peckham, 1983).  

The  age frequency and l e n g t h s  of  a subsample of g r a y l i n g  (n = l oo )  c a p t u r e d  
i n  b o t h  s e c t i o n s  i n  1984 i s  shown i n  Tab le  27 .  The predominant age c l a s s ,  
I V ,  i s  t h e  same as i n  1982. The mean age of t h e  sample was 3.8 y e a r s .  

The l e n g t h  f r e q u e n c i e s  and r e l a t e d  age classes of a l l  g r a y l i n g  (n = 592) 
c a p t u r e d  i n  t h e  marking r u n s  i n  1984, a s  w e l l  as i n  p r e v i o u s  y e a r s  s i n c e  
1975, are shown i n  Tab le  28. The h i g h  p e r c e n t a g e  of g r a y l i n g  i n  t h e  
70-109-mm range i s  r emarkab le ,  a s  t h e s e  are t h e  most d i f f i c u l t  t o  c a p t u r e  
w i t h  t h e  e l e c t r o f i s h i n g  b o a t .  T h e i r  numbers s u g g e s t  an e x c e p t i o n a l l y  
s t r o n g  1983 y e a r  c l a s s .  With t h e  Goodpaster R ive r  b e i n g  an impor t an t  
s o u r c e  of r e c r u i t m e n t  t o  t h e  Delta Clearwater R ive r  (Reed, 1961; R idde r ,  
1983) ,  t h i s  y e a r  c l a s s  shou ld  h e l p  a l l e v i a t e  t h e  poor  r e c r u i t m e n t  t o  t h e  
Delta Clearwater of t h e  p a s t  few y e a r s .  The sampling a t  Mile One Slough i s  
a l s o  i n d i c a t i v e  of t h i s  y e a r - c l a s s  s t r e n g t h .  

Gray l ing  P o p u l a t i o n  Enhancement 

Goodpaster R ive r  Egg Take: 

The f i r s t  a t t e m p t  a t  an egg t a k e  i n  a l a r g e ,  r a p i d  run  o f f  r i v e r  m e t  w i t h  
b o t h  s u c c e s s  i n  c a p t u r i n g  s u f f i c i e n t  numbers of a d u l t s  and f a i l u r e  i n  
s e c u r i n g  eggs.  The r i v e r  w a s  monitored c l o s e l y  f o r  breakup,  which occur red  
on May 11,  1984. Between May 14 and 18, 3.4 h o u r s  of boat-mounted 
e l e c t r o f i s h i n g  c a p t u r e d  650 g r a y l i n g  between r i v e r  m i l e s  5 and 6. Of 
t h e s e ,  410 were a d u l t s :  297 males and 113 f e m a l e s ,  a 2 .63 : l  r a t i o .  S i x t e e n  
of t h e  females  ranged i n  l e n g t h  from 249 t o  398 mm and averaged 315 mm. 
D e s p i t e  w a t e r  t e m p e r a t u r e s  d u r i n g  t h a t  p e r i o d  t h a t  ranged from 4.5 t o  
8.5"C, t h e  c l a s s i f i c a t i o n  of 97 females  showed o n l y  22% t o  be  r i p e ,  29% 
s p e n t ,  and 49% s t i l l  g r e e n .  It was dec ided  t o  ho ld  o f f  t h e  egg t a k e  u n t i l  
p e r c e n t a g e s  i n c r e a s e d .  

Water l e v e l  i n  t h e  r i v e r  was moderate  and o n l y  s l i g h t l y  t u r b i d  u n t i l  
May 1 7 .  Over t h e  n e x t  36 h r ,  r a i n  s q u a l l s  caused t h e  r i v e r  t o  r i s e  
approx ima te ly  2 f t  which d i s r u p t e d  t h e  h o l d i n g  pens and al lowed a l l  b u t  10 
f i s h  t o  e scape .  The a s s o c i a t e d  i n c r e a s e  i n  t u r b i d i t y  and f i s h  d i s p e r s i o n  
s e v e r e l y  d e p r e s s e d  t h e  e l e c t r o f i s h i n g  c a t c h  ra te  and e f f e c t i v e l y  ended 
t h e  p r o j e c t .  F u t u r e  a t t e m p t s  w i l l  need b e t t e r  h o l d i n g  f a c i l i t i e s  and 
o n - s i t e  mon i to r ing .  

Delta C lea rwa te r  R ive r  S tock ing :  

I n  t h e  f a l l  of 1983, 4,197 f i n g e r l i n g  g r a y l i n g  w e r e  t r a n s p l a n t e d  from 
t h e  w i n t e r - k i l l  r e a r i n g  ponds on F o r t  Greely t o  two deepe r  l a k e s  nearby.  
"J" Lake r e c e i v e d  3,417 f i s h  and S h e e f i s h  Lake 780. Assuming a n  
approximate 50% y e a r l y  m o r t a l i t y  (R idde r ,  1984; Holmes, 19841, s p r i n g  
and f a l l  p l a n t s  of 1,000 Age I f i s h  each were planned f o r  t h e  Delta 
Clearwater R ive r .  

I n  l a t e  May and ear ly  June of 1984, 192 hours  of fyke t rapping  i n  "J" 
Lake caught  1 ,008 Age I g r a y l i n g .  N ine ty - s ix  h o u r s  of fyke  t r a p p i n g  i n  

45 




- - 

T a b l e  2 7 .  Age f r e q u e n c y  and l e n g t h  of Arc t i c  g r a y l i n g  c a p t u r e d  i n  S e c t i o n s  
2 and 6 of  the Goodpas t e r  R i v e r ,  J u n e  27-28, 1984 .  

Length  (mm) 
Age c l a s s  Number Range Mean 

I 7 78-112 9 2  


I1 7 144-169 161 


111 17  180-2 2 8  204 


I V  4 8  190-263 2 19  


V 11 229-282 259 


V I  7 286-295 258  


V I I  3 284-293 289 

100 78-295 2 1 3  


4 6  






B o l i o  Lake ( a  1983 r e a r i n g  pond whose f : ish were t r a n s p l a n t e d  i n t o  "J" Lake) 
c a p t u r e d  2 1  f i s h ,  i n d i c a t i n g  o v e r w i n t e r i n g  c a p a b i l i t i e s  and less t h a n  t o t a l  
s u c c e s s  i n  1983's  f a l l  removal. A sample (n = 20) from t h e  t o t a l  c a t c h  
from b o t h  ponds ranged from 151 t o  192 mm and averaged 170 mm. They a l l  
r e c e i v e d  ye l low Floy t a g s  and were s tocked  i n t o  t h e  D e l t a  C lea rwa te r  River  
a t  t h e  s t a t e  campground a t  Mile 8. There were no m o r t a l i t i e s  d u r i n g  
t r a n s p o r t ,  and t h e  f i s h  were i n  e x c e l l e n t  c o n d i t i o n .  They e x h i b i t e d  some 
f r e n z y  a t  s t o c k i n g  bu t  s e t t l e d  down q u i c k l y  and headed s lowly  downstream t o  
a backwater where some f e e d i n g  a c t i v i t y  began. 

The f a l l  f y k e  t r a p p i n g  i n  t h e  same l a k e s  produced poor  c a t c h e s  of t h e  Age I 
f i s h .  Seventy-two h o u r s  were s p e n t  i n  "J" Lake f o r  23 f i s h ;  96 h o u r s  a t  
B o l i o  Lake f o r  35 f i s h .  One hundred and f o r t y - f o u r  h o u r s  a t  S h e e f i s h  Lake 
n e t t e d  39 f i s h .  T r a p s  f i s h e d  f o r  144 ne t -hour s  i n  Big Lake, which o f f e r s  
marg ina l  o v e r w i n t e r i n g ,  y i e l d e d  25 f i s h .  The t o t a l  1 2 2  Age I g r a y l i n g  
ranged i n  l e n g t h  from 170 t o  260 mm and averaged 232 mm. A l l  r e c e i v e d  t a g s  
and were s tocked  i n t o  t h e  D e l t a  Clearwater R i v e r .  

The poor f a l l  c a t c h e s  i n  "J" Lake are p robab ly  more a r e s u l t  of wea the r  
t han  h i g h  summer m o r t a l i t y .  The heavy r a i n s  of June  c o n t r i b u t e d  t o  a 
rise i n  t h e  l e v e l  of t h e  l a k e  and provided a c c e s s  t o  a number of 
s u c c e s s i v e  ponds l e a d i n g  t o  t h e  Delta R ive r .  Wishbone Lake, used as a 
f i n g e r l i n g - r e a r i n g  pond i n  1984 and t h e  f i r s t  pond below "J" Lake, 
produced 17  Age I f i s h  from 144 fyke  t r a p  hour s .  Although g r a y l i n g  were 
s i g h t e d  i n  t h e  n e x t  l a k e  down, no a t t e m p t  a t  t r a p p i n g  was made due t o  l a c k  
of  a c c e s s i b i l i t y  and poor  p r o s p e c t s .  The o t h e r  o v e r w i n t e r i n g  area,  
S h e e f i s h  Lake, a l s o  expe r i enced  a rise i n  water l e v e l  ove r  t h e  summer. 
Although t h e  r i se  i n  water l e v e l  produced an almost  complete l a c k  of 
s u i t a b l e  fyke  t r a p  area,  i t  i s  n o t  b e l i e v e d  t o  be t h e  s o l e  c a u s e  of the 
poor c a t c h e s .  

F i n g e r l i n g  p l a n t s  (Age 0 )  t o t a l e d  17,380 and were made i n  t h e  Delta 
C l e a r w a t e r  R ive r  on September 26, 1984, a t  t h e  campground. They 
o r i g i n a t e d  from J a c k  Lake s t o c k  and were a l l  ha t ched  and r e a r e d  a t  Clear 
Hatchery.  T h e i r  l e n g t h s  (n = 49)  ranged from 36 t o  76 mm and averaged 
6 2  mm (Table  29) .  T h e i r  c o n d i t i o n  a t  s t o c k i n g  w a s  t h e  p o o r e s t  f o r  any 
p l a n t  t o  d a t e .  Due t o  r i v e r  c u r r e n t ,  an a c c u r a t e  es t imate  of m o r t a l i t y  
w a s  d i f f i c u l t ,  b u t  t o t a l e d  at least 500. Many f i s h ,  e s t i m a t e d  a t  
10-20%, e x h i b i t e d  stress b e h a v i o r  a t  s t o c k i n g :  e r r a t i c  swimming a t  t h e  
s u r f a c e ,  fol lowed by r o l l i n g  o v e r  and s i n k i n g .  Some of t h e s e  were s e e n  t o  
r e c o v e r .  I n  a su rvey  of 3 r i v e r  m i l e  below t h e  campground t h e  n e x t  day 
approx ima te ly  600 l i v e  and 100 dead f i n g e r l i n g s  were observed i n  t h e  f i r s t  
m i l e  and none t h e r e a f t e r .  The l i v e  f i s h  were s i g h t e d  almost  e x c l u s i v e l y  
under  cu tbanks .  

To a s c e r t a i n  t h e  f i n g e r l i n g s '  r e c r u i t m e n t  t o  t h e  r i v e r ' s  p o p u l a t i o n ,  
8 ,038 (46.3%) of t h e  s tocked  f i s h  had t h e i r  l e f t  p e l v i c  f i n  c l i p p e d  
c l o s e  t o  t h e  b a s e  p r i o r  t o  t r a n s p o r t .  Most l i k e l y  due t o  t h e i r  s m a l l  
s i z e ,  t h e  f i n - c l i p p i n g  w a s  i n a c c u r a t e  o r  incomplete .  A f t e r  p l a n t i n g ,  91 
dead f i s h  were c o l l e c t e d ,  of which 61.5% (n = 56) were f i n - c l i p p e d .  Of 
t h e s e  f i n - c l i p p e d  f i s h ,  14.3% (n = 8 )  w e r e  minus a r i g h t  p e l v i c  c l i p ,  8.9% 
(n = 5) had o n l y  a p a r t i a l  l e f t  p e l v i c  c l i p ,  and 1.8% (n = 1) had b o t h  
p e l v i c  f i n s  c l i p p e d .  These c l i p p i n g  e r r o r s  t o t a l  25% and w i l l  compl i ca t e  
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assessment  of t h e  1984 p l a n t  i n  f u t u r e  y e a r s  due t o  f i n  r e g e n e r a t i o n  and 
confus ion  w i t h  t h e  r i g h t  p e l v i c  c l i p s  given t o  a p o r t i o n  of t h e  1983 p l a n t .  

Although 100 f i n g e r l i n g s  which were c l i p p e d  and h e l d  a t  t h e  h a t c h e r y  f o r  
7 2  hours  exper ienced  no m o r t a l i t i e s  (Dave P a r k s ,  C l e a r  Hatchery,  p e r s .  
c o r n . ) ,  t h e  h i g h e r  percentage  of marked f i s h  i n  t h e  m o r t a l i t y  sample than  
i n  t h e  t o t a l  s t o c k e d ,  61.5% v e r s u s  46.3%, s u g g e s t s  e i t h e r  a d i f f e r e n t i a l  
m o r t a l i t y  d u e  t o  t r a n s p o r t  and f i n - c l i p p i n g ,  o r  i n a c c u r a c i e s  i n  e s t i m a t i n g  
numbers s tocked  from t o t a l  weights .  Other  s t u d i e s  a s s e s s i n g  m o r t a l i t y  from 
f i n - c l i p p i n g  found t h e  procedure t o  be almost completely benign (Ridder ,  
1 9 8 2 ,  1983).  

A summary of g r a y l i n g  s tocked  i n t o  t h e  D e l t a  Clearwater  River  i n  1984 i s  
g iven  i n  Table  29. 

Pond Rearing:  

On June  11, 1984, f i v e  sha l low ponds on t h e  F t .  Greely M i l i t a r y  
Reserva t ion  were s tocked w i t h  a t o t a l  of 120,000 g r a y l i n g  f r y  of Moose 
Lake o r i g i n .  Between September 18 and 26, fyke  t r a p s  (1,704 t rap-hours )  
were used i n  f o u r  ponds t o  c a p t u r e  6,101 f i n g e r l i n g s  which were 
t r a n s p l a n t e d  i n t o  B o l i o  Lake f o r  o v e r w i n t e r i n g  and e v e n t u a l  s t o c k i n g  
i n t o  t h e  Delta Clearwater  River  a t  Age I i n  1985. A summary of t h e  
ponds,  number s t o c k e d ,  l e n g t h s ,  w e i g h t s ,  c o n d i t i o n  f a c t o r s ,  t o t a l  
c a t c h e s ,  popula t ion  estimates and e s t i m a t e d  s u r v i v a l  r a t e s  i s  g iven  i n  
T a b l e  30. 

Bol io  Lake, as w e l l  as t h e  o t h e r  r e a r i n g  ponds,  exper ienced  a l a r g e  r i se  
i n  water l e v e l  i n  1984 of approximately 2.5 f t .  This  r e s u l t e d  i n  water 
l e v e l s  t h a t  were t h e  h i g h e s t  of t h e  p a s t  9 y e a r s .  Because of i t s  p a s t  
s t o c k i n g  h i s t o r y  and o v e r w i n t e r i n g  c a p a b i l i t i e s ,  Bol io  Lake was chosen 
a s  t h e  s o l e  o v e r w i n t e r i n g  l a k e .  A modif ied P e t e r s e n  e s t i m a t e  gave a 
f i n g e r l i n g  p o p u l a t i o n  i n  t h e  l a k e  of 5,747 w i t h  a 0.95 conf idence  
i n t e r v a l  of ? 1,640 (M = 774, C = 348, R = 46) .  The marking and 
r e c a p t u r e  e f f o r t s  each involved  48 h o u r s  of fyke  t r a p p i n g .  

Recoveries  of Stocked Grayl ing:  

1983 Year Class Spr ing  sampling a t  Mile One Slough has  been t h e  b e s t  
method of r e c a p t u r i n g  t h e  younger age  classes of g r a y l i n g  s tocked  as 
f i n g e r l i n g s .  The c a p t u r e s  a t  t h e  s lough are of f i s h  in-migra t ing  t o  t h e  
r i v e r  from o v e r w i n t e r i n g  a r e a s  (Peckham and Ridder ,  1979; Ridder ,  
1980, 1981) and o f f e r  a s u i t a b l e  index  i n  a s s e s s i n g  t h e  s u c c e s s  of t h e  
s t o c k i n g  program and i t s  c o n t r i b u t i o n  t o  y e a r - c l a s s  s t r e n g t h s .  I n  1984, a 
t o t a l  of 1,566 g r a y l i n g  w a s  cap tured  (Table  2) .  Based on r e c a p t u r e s  of 
f i s h  s tocked  i n  1983 (Age 0 ) ,  95.6% of which r e c e i v e d  f i n  c l i p s ,  and on t h e  
assumption t h a t  109 mm w a s  t h e  upper l i m i t  of l e n g t h  of s t ream-reared Age 
Class I g r a y l i n g  (of 100 f i s h  sampled i n  1984, l e n g t h s  ranged from 60 t o  
113 mm w i t h  x = 88.6 mm), 1,310 of t h e s e  f i s h  were Age Class I. Of t h e s e ,  
223 were r e c a p t u r e s  of t h e  f o u r  d i s t i n c t i v e l y  f i n - c l i p p e d  groups of s tocked  
f i n g e r l i n g s  (Ridder ,  1984).  Adjusted f o r  t h e  incomplete  f i n - c l i p p i n g  of 
one group,  t h e  t o t a l  e s t i m a t e d  r e c a p t u r e s  were 236. Numbers, l e n g t h s ,  and 
composi t ions of t h e s e  f i s h  a t  t i m e  of s t o c k i n g  and a t  r e c a p t u r e  are 
summarized i n  Table  31.  
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The c o n t r i b u t i o n  of t h e s e  s tocked  f i s h  t o  t h e  1983 y e a r  c l a s s  a t  Mile One 
Slough,  18.2%, i s  c o n s i d e r a b l y  lower than t h e  same age c lass  c o n t r i b u t i o n s  
found from p r e v i o u s  p l a n t s  (1975-78 y e a r  c l a s s e s )  t h a t  range from 4 1  t o  76% 
(Table  3 2 ) .  I n  i t s e l f ,  t h e s e  p e r c e n t a g e s  are n o t  a good index  of a p l a n t ' s  
s u c c e s s ,  s i n c e  a number of c o n s i d e r a t i o n s  must be made. Varying 
r e c r u i t m e n t  of w i ld  f i s h  can d i r e c t l y  a f f e c t  t h e  p e r c e n t a g e .  The 1983 
y e a r  c lass  a p p e a r s  t o  be p a r t i c u l a r l y  s t r o n g  by i t s  showing a t  Mile One 
Slough,  Caribou Creek,  and t h e  Goodpaster R ive r .  S i m i l a r l y ,  t h e  1975 and 
1976 year  c l a s s e s  were found t o  have been r e c r u i t e d  h e a v i l y  (R idde r ,  1983, 
1984) ,  y e t  p l a n t s  of t h e s e  y e a r  c l a s s e s  gave t h e  h i g h e s t  c o n t r i b u t i o n  
p e r c e n t a g e s  of any s t o c k i n g  (Table  3 3 ) ,  a l t h o u g h  sample s i z e s  f o r  t h e  
l a t t e r  were s m a l l  (n = 10 and 46, r e s p e c t i v e l y ;  R idde r ,  1981).  Also,  t h e  
method of i d e n t i f y i n g  t h e  two e a r l y  p l a n t s  was based s o l e l y  on c i r c u l i  
c o u n t s  r a t h e r  t han  f i n  c l i p s  o r  a combinat ion of c o u n t s  and o t h e r  marks.  
Ridder  (1982) t e n t a t i v e l y  i d e n t i f i e d  an o v e r l a p  of 5% between t h e  c o u n t s  of 
t h e  pond-reared f i s h  and w i l d  f i s h  o f  o l d e r  y e a r  c l a s s e s .  Being 
env i ronmen ta l ly  i n f l u e n c e d ,  t h e  c i r c u l i  c o u n t s  of w i l d  f i s h  i n  t h e  same 
y e a r  c l a s s e s  could r easonab ly  be h i g h e r ,  a l l o w i n g  a g r e a t e r  o v e r l a p  and 
i n f l a t i n g  t h e  s tocked  f i s h  c o n t r i b u t i o n s .  

The o v e r a l l  r e c a p t u r e  r a t e  a t  Mile One Slough of t h e  1983 s t o c k i n g  w a s  
2 . 2 % ,  w i t h  a r ange  i n  i n d i v i d u a l  groups from 1.0 t o  2.7%. These ra tes  
a g r e e  f a v o r a b l y  w i t h  t h o s e  of t h e  1977 and 1978 y e a r  c l a s s e s .  For  t h e  1977 
y e a r  c l a s s  (n = 307) ,  1.6 t o  2.4% of  t h o s e  s tocked  were r e c a p t u r e d  t h e  
f o l l o w i n g  s p r i n g ;  and s i m i l a r l y  f o r  t h e  1978 y e a r  c lass  (n = 5 8 1 ) ,  2 . 1  t o  
3 .3% (Peckham and R idde r ,  1979; R idde r ,  1980) .  

Pas t  s t u d i e s  ( c i t e d  above) i n d i c a t e d  t h a t  some s t r a y i n g  of t h e  s tocked  
f i s h  does occur  and t h a t  t h e  m a j o r i t y  of t h e  f i s h  o v e r w i n t e r  e i t h e r  o u t  
of  t h e  r i v e r ,  i n  i t s  lower r e a c h e s ,  o r  bo th .  Provided numbers of 
ou t -mig ra t ing  f i s h  were p r o p o r t i o n a l  t o  s t o c k i n g  d e n s i t i e s ,  t h e  
r e c a p t u r e s  a t  Mile One Slough show t h a t  t h e  September p l a n t s  were more 
s u c c e s s f u l  a t  i m p r i n t i n g  t o  t h e  r i v e r  t h a n  t h e  August p l a n t s .  A t  
s t o c k i n g ,  numbers f avored  t h e  September p l a n t s  by a r a t i o  of 1 .33 t o  1. 
A t  r e c a p t u r e ,  t h e i r  r a t i o  i n c r e a s e d  t o  2.18 t o  1 (Table  31). T h i s  s h i f t  
i s  mos t ly  a t t r i b u t a b l e  t o  t h e  August p l a n t  of  pond-reared f i s h  which 
composed 20.0% of t h e  t o t a l  s tocked  f o r  t h e  y e a r  b u t  o n l y  8.9% of t h e i r  
r e c a p t u r e s .  When t h e  p l a n t s  are s e g r e g a t e d  by r e a r i n g  area r a t h e r  t h a n  
t i m e ,  h a t c h e r y  f i s h  show b e t t e r  r e s u l t s  o v e r a l l  t han  t h e  pond-reared f i s h  
when comparing c o m p o s i t i o n a l  changes.  

From Tab le  31,  l e n g t h  a t  s t o c k i n g  does  n o t  appear  t o  a f f e c t  s t o c k i n g  
s u c c e s s .  The h a t c h e r y  f i s h  were n e a r l y  h a l f  t h e  s i z e  of t h e  pond-reared 
f i s h ,  y e t ,  as s t a t e d  above,  were b e t t e r  r e p r e s e n t e d  i n  t h e  r e c a p t u r e  
sample.  

O the r  sampling a l s o  r e c a p t u r e d  some of t h e  s tocked  f i s h  and,  a l t h o u g h  
samples  were s m a l l ,  gave d i f f e r e n t  compos i t ions  of t h e  f o u r  p l a n t s  than 
a t  M i l e  One Slough. S i x t e e n  g r a y l i n g ,  a l l  less t h a n  157 mm, w e r e  
c a p t u r e d  by backpack shocke r  on May 1 i n  S p r i n g  81, which i s  a t  M i l e  5 
of t h e  r i v e r  and had been used as a s t o c k i n g  l o c a t i o n  f o r  t h e  e a r l y  
y e a r - c l a s s  p l a n t s  (R idde r ,  1980).  Eleven of t h e s e  f i s h  were r e c a p t u r e s  
and c o n s i s t e d  of 10 pond-reared f i s h  ( 7  September and 3 August p l a n t s )  
and 1 h a t c h e r y  f i s h  (September p l a n t ) .  E l e c t r o f i s h i n g  Miles 7 and 6 and 
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s e i n i n g  t h e  r i v e r  a d j a c e n t  t o  Spr ing  111 on August 20 and 24  c a p t u r e d  22  
g r a y l i n g  (146-326 mm i n  l e n g t h )  t h a t  i nc luded  7 f i n - c l i p p e d  f i s h ,  which 
were a g a i n  predominant ly  pond-reared f i s h  (n = 6 )  from t h e  September p l a n t  
(n = 4 ) .  The one h a t c h e r y  f i s h  w a s  from t h e  September s t o c k i n g .  I n  
summary, from samples t o t a l l i n g  38 g r a y l i n g ,  18 (47.4%) were r e c a p t u r e s  of 
t h e  f i n g e r l i n g  p l a n t s .  Of t h e s e ,  16 (88.9%) were pond-reared f i s h ,  
i n c l u d i n g  11 (61.1%) from t h e  September p l a n t s  and 5 (27.8%) from t h e  
August p l a n t s .  

Recove r i e s  and s i g h t i n g s  of t h e  Age I pond-reared f i s h  s tocked  i n  l a t e  
May (n = 1,029)  were n o t  made u n t i l  J u l y  1. On J u l y  4 ,  12 of t h e  
yellow-tagged f i s h  were s e e n  i n  a s c h o o l  of approx ima te ly  60 g r a y l i n g  i n  a 
l a r g e  poo l  a t  Mile 6 .  Index ing  t h e  lower r i v e r  on J u l y  10 c a p t u r e d  one 
tagged f i s h  (167 mm) a t  Mile 5.  Anglers  r e p o r t e d  c a p t u r i n g  seven  t a g s :  Two 
f i s h  were caught  on J u l y  16, one i n  t h e  o u t l e t  stream of C lea rwa te r  Lake 
( s e e  F i g .  1) and t h e  o t h e r  a t  Mile 1; f i v e  f i s h  were caught  on August 29 a t  
Mile 8. The e l e c t r o - f i s h i n g  and seini .ng samples mentioned above i n c l u d e d  
s i x  t a g s  o r  27.2% of t h e  t o t a l  g r a y l i n g  c a p t u r e d  ( i n c l u d i n g  t h e  f i n g e r l i n g  
p l a n t s ,  s tocked  f i s h  composed 59.1% of t h e s e  samples ) .  Lengths  ranged from 
177 t o  203 mm, averaged 186 mm, and r e p r e s e n t e d  a 16-mm i n c r e a s e  (5 .3  mm 
p e r  month) from t h e  ave rage  l e n g t h  a t  t h e  t i m e  of s t o c k i n g .  

1975-78 Year C l a s s e s  I n  1984 t h e  f o u r  y e a r  classes of  pond-reared g r a y l i n g  
s tocked  i n t o  t h e  Del ta  Clearwater R ive r  as f i n g e r l i n g s  were r e p r e s e n t e d  by 
age c l a s s e s  V I - I X .  T h e i r  r e p r e s e n t a t i o n  i n  t h e  p o p u l a t i o n  w a s  based on 
a n a l y s i s  of s c a l e  c h a r a c t e r i s t i c s  i n  samples from e l e c t r o f i s h i n g  (n = 81)  
and c r e e l  sampling (n = 76) ( t e c h n i q u e  d e s c r i b e d  i n  R idde r ,  1983) .  These 
age c l a s s e s  made up 58.6% of t h e  two combined samples.  The pond-reared 
f i s h  made up 13% of  t h e s e  age classes and 8% of t h e  t o t a l  sample.  Tab le  33 
shows t h e s e  and o t h e r  y e a r - c l a s s  and sample compos i t ions  f o r  t h e  y e a r s  1979 
-84. Tab le  32 shows t h e  composi t ions of  each y e a r  c lass  of t h e  p l a n t s  i n  
s u c c e s s i v e  age classes from 1976 t o  1984. 

The p e r c e n t a g e s  of t h e s e  e a r l y  p l a n t s  are s imilar  t o  t h o s e  found i n  1983, 
b u t  are  rough ly  h a l f  of t h o s e  i n  1981 and 1982 i n  b o t h  y e a r - c l a s s  and t o t a l  
samples .  The r e a s o n s  behind t h e  d e c l i n e s  are d i f f i c u l t  t o  p i n p o i n t .  The 
i d e n t i f y i n g  c r i t e r i a  t o  d i s t i n g u i s h  t h e  p l a n t s  from w i l d  f i s h  have been 
c i r c u l i  c o u n t s  t o  and i n c l u d i n g  t h e  f i r s t  ,annulus;  f i s h  w i t h  11 o r  more 
c i r c u l i  are c o n s i d e r e d  pond reared--any less  are w i l d  f i s h .  The complete  
d i s a p p e a r a n c e  of t h e  1975 p l a n t  from t h e  l a s t  2 y e a r s ,  a major  c a u s e  i n  t h e  
d e c l i n e ,  cou ld  i n  p a r t  be  a t t r i b u t a b l e  t o  t h e  40% of t h e  p l a n t  o r i g i n a t i n g  
from West Pond, which had t h e  smallest r ange  and mean of c i r c u l i  c o u n t s  of -
any of t h e  p l a n t s  (10-13, x = 11.4; Peckham and R idde r ,  1979) ,  a l l o w i n g  a 
g r e a t e r  o v e r l a p  i n t o  t h o s e  of w i l d  f i s h  and,  hence ,  less r e c o g n i t i o n .  The 
i n a c c u r a c i e s  i n  ag ing  o l d e r  f i s h  and s m a l l  sample s i z e s  must a l s o  be  t aken  
i n t o  c o n s i d e r a t i o n .  The i n c r e a s e  i n  t h e  1976 y e a r - c l a s s  sample composi t ion 
o v e r  t h e  l a s t  y e a r ,  as w e l l  as t h e  1975-class  d i s a p p e a r a n c e ,  may be  a 
r e s u l t  of t h i s  d i f f i c u l t y .  S t i l l  add ing  t o  t h e  c o n s i d e r a t i o n s  i s  t h e  
complex r e c r u i t m e n t  t o  t h e  r i v e r  which a p p e a r s  va r i ab le - -no t  on ly  i n  
y e a r - c l a s s  s t r e n g t h s , b u t  a l s o  age  c lass  a t  r e c r u i t m e n t  (Reed, 1961: 
Pearse,  1974; R i d d e r ,  1980-1984). 
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Table 32. Percent composition i n  success ive  age c l a s s e s  of  Four year  
c l a s s e s  of  Arc t i c  gray l ing  stocked i n t o  the  Del ta  Clearwater 
River ,  1976-84. Number i n  pa ren thes i s  a r e  sample s i z e s  f o r  
each age c l a s s .  

Age Class  

1 9 7 5  

9,100 

Year Class  

Number Stocked 
1 9 7 6  1977  

1 2 , 4 6 7  6 , 6 8 4  

1 9 7 8  

7 , 2 0 9  

I 6 0  76 53 4 1  

I1 31 4 6  2 8  5 6  

I11 5 2  4 1  60 35  

IV 2 9  3 9  32  35 

V 2 1  25 1 6  2 2 ( 9 0 )  

VI 25 35 9 ( 3 4 )  1 7 ( 4 8 )  

V I I  20 8(39) 6 ( 1 8 )  

VIII O(11) 1 6 ( 1 9 )  

IX 0( 7 )  

5 5  
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