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ABSTRACT 

Catch rates f o r  Dolly Varden char ,  Sa lve l inus  m a l m a  (Walbaum), i n  the  
Juneau area have continued t o  dec l ine  d e s p i t e  i nc reas ing ly  r e s t r i c t i v e  
r egu la t ions .  A w e i r  cons t ruc ted  on Montana Creek and an e x i s t i n g  w e i r  on 
Auke Creek were used i n  1983 t o  cap tu re  Dolly Varden f o r  enumeration and 
tagging.  Cut throa t  t r o u t ,  Salmo c l a r k i  Richardson, pass ing  t h e  Auke 
Creek w e i r  were a l s o  enumerated. 

Between A p r i l  28 and June 15, 1,250 Dolly Varden (p r imar i ly  smolt)  passed 
t h e  Montana Creek w e i r .  The w e i r  w a s  destroyed by a f lood  on June 15. 
Subsequently,  a l t e r n a t e  methods were used t o  cap tu re  Dolly Varden f o r  
tagging.  

A t o t a l  of 1,828 Dolly Varden were tagged i n  Montana Creek. These Dolly 
Varden were recovered i n  Auke Creek, Steep Creek, and Auke Bay. A t o t a l  
of 1,561 of t h e  3,718 Auke Creek Dolly Varden outmigrants  w e r e  tagged. 
These Dolly Varden were recovered i n  Cowee Creek, Montana Creek, McGinnis 
Creek, Mendenhall Lake, Steep Creek, Jordan Creek, Salmon Creek, F ish  
Creek, Peterson Creek (on Douglas I s l a n d ) ,  and i n  saltwater areas from 
Fa l se  P t .  Arden t o  Echo Cove. Most of t h e  outmigrants  were e i t h e r  smolt 
o r  Dolly Varden t h a t  had spent  1 year  i n  t h e  ocean and had wintered i n  
Auke Lake. There w a s  a conspicuous shor tage  of t h e  l a r g e r  mature Dolly 
Varden which are necessary t o  r e b u i l d  t h e  l o c a l  s tocks .  Therefore ,  more 
conserva t ive  r e g u l a t i o n s  should be considered.  

The Auke Creek c u t t h r o a t  outmigrat ion numbered 227, inc luding  77  
hatchery-reared c u t t h r o a t .  This  demonstrated t h e  success  of t h e  
experimental  c u t t h r o a t  enhancement p r o j e c t .  



KEY WORDS 

Dolly Varden cha r ,  Sa lve l inus  m a l m a  (Walbaum), c u t t h r 6 a t  t r o u t ,  Salmo 
c l a r k i  Richardson, migra t ion ,  Auke Lake, Montana Creek, Juneau, Alaska. 

BACKGROUND 

Catch r a t e s  f o r  Dolly Varden i n  t h e  Juneau area (Figure 1) have continued 
t o  dec l ine  d e s p i t e  i nc reas ing ly  r e s t r i c t i v e  r egu la t ions  (Table 1). I n  
1960, ang le r s  repor ted  harves t ing  Dolly Varden along t h e  Juneau road 
system a t  t h e  hea l thy  ra te  of 1 . 2  Dolly Varden per  hour of f i s h i n g  
(non-targeted e f f o r t )  (Baade, 1961),  but  t h e  ca t ch  ra te  had f a l l e n  t o  
0.08 by 1983 (Figure 2 ) .  It i s  most l i k e l y  t h a t  t h e  dec l in ing  ca t ch  
r a t e s  p r imar i ly  r e f l e c t  a decrease i n  t h e  abundance of Dolly Varden; 
a l though s e v e r a l  a d d i t i o n a l  f a c t o r s ,  inc luding  a s h i f t  i n  angl ing  e f f o r t  
toward o the r  spec ie s  (notab ly ,  toward hatchery-enhanced runs of pink 
salmon) (Neimark, 1984a) and t i m e  area c losu res  (Table l ) ,  must a l s o  have 
had an adverse e f f e c t  on ca t ch  rates. 

Although the  r e l a t i v e  l e v e l  of Dolly Varden abundance may be i n f e r r e d  
from ca tch  rates, obviously more r igorous  d a t a  are obtained by d i r e c t l y  
count ing the  Dolly Varden i n  a system. Two systems were s e l e c t e d  f o r  
Dolly Varden censuses;  Montana Creek, a major producer of Dolly Varden, 
and Auke Lake, a major w in te r ing  area (Reed and Armstrong, 1971). 
Montana Creek w a s  s e l e c t e d  as a s tudy s i t e  because t h e  system has been 
closed t o  Dolly Varden f i s h i n g  since 1980. Data c o l l e c t e d  t h e r e  could be 
used t o  eva lua te  t h e  u t i l i t y  of t h e  r egu la to ry  c losu re .  Auke Lake w a s  
chosen as a s tudy s i t e  f o r  s e v e r a l  reasons:  1) l i k e  Montana Creek, t h e  
Auke Lake watershed is  a l s o  c losed  t o  Dolly Varden f i s h i n g ,  2)  a w e i r ,  
run by t h e  Nat iona l  Marine F i s h e r i e s  Serv ice  (NMFS), w a s  a l ready  i n  
opera t ion  a t  t h e  mouth of Auke Creek, t h e  o u t l e t  of stream of Auke Lake, 
and 3) d a t a  on Dolly Varden had been c o l l e c t e d  p e r i o d i c a l l y  a t  t h e  w e i r  
s i n c e  1970. 

Besides Dolly Varden, c u t t h r o a t  t r o u t  were also enumerated a t  t h e  Auke 
Creek w e i r  t o  eva lua te  a c u t t h r o a t  enhancement p r o j e c t .  A t o t a l  of 5,334 
j u v e n i l e  c u t t h r o a t  reared  i n  t h e  NMFS Auke Creek ha tchery  w e r e  released 
i n  the  Auke Lake system dur ing  1983 (Neimark, 1984b). 

Table 2 con ta ins  a l ist  of t he  common names, s c i e n t i f i c  names, and 
abbrev ia t ions  of t h e  spec ie s  mentioned i n  t h i s  r e p o r t .  

RECOMMENDATIONS 

Management 

1. 	 Maintain e x i s t i n g  t i m e  and area c losu res  on Dolly Varden. Consider 
e s t a b l i s h i n g  a 12" maximum s i z e  l i m i t  on Dolly Varden i f  s tocks  do 
no t  show s i g n s  of recovery i n  1984. 

2. 	 Post  a d d i t i o n a l  r egu la to ry  markers i n  areas c l o s e d + t o  Dolly Varden 
f i s h i n g. 
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Table 1 (cont 'd ) .  Footnotes  

*l Areas c losed  year-round s p e c i f i c a l l y  t o  Dolly Varden f i s h i n g .  This  
does not  inc lude  areas t h a t  were closed t o  f i s h i n g  i n  genera l .  

*2. Char, t r o u t  and g ray l ing  combined. 

* 3 .  No more than  t h r e e  of t h e  spec ie s  could exceed 20 inches  i n  length .  

* 4 .  No more than  15 t r o u t  and grayl ing .  

* 5 .  Char, t r o u t ,  g ray l ing  and salmon (under 16 inches  i n  l eng th  except 
chinook) combined. 

* 6 .  No more than  two of t h e  cha r ,  t r o u t  o r  g ray l ing  s p e c i e s  could exceed 
20 inches.  

* 7 .  Only two could exceed 12  inches  i n  length .  

*8. Closed t o  Dolly Varden f i s h i n g  from September 1 through May 30. 

*9. Closed t o  Dolly Varden f i s h i n g  from A p r i l  1 through May 30. 

* lo .  	Except a t  Auke Bay and Eagle River Beach where t h e  bag and 
possess ion  l i m i t s  are two Dolly Varden, and f i s h i n g  i s  c losed  i n  
A p r i l  and May. 
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Table 2. List of Common Names, Scientific Names, and Abbreviations. 


Common Name Scientific Name and Author Abbreviation 


Cutthroat trout Salmo clarki Richardson CT 
Dol ly  Varden char Salvelinus malma (Walbaum) DV 
Pink Salmon Oncorhynchus gorbuscha (Walbaum) PS 
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3 .  	 Do not  a l low commercial f i s h e r i e s  on Dolly Varden s tocks  t h a t  
c o n t r i b u t e  t o  t h e  Juneau r e c r e a t i o n a l  f i s h e r y .  

Research 

1. 	 Continue monitoring t h e  s i z e  and number of Dolly Varden char  and 
c u t t h r o a t  t r o u t  emigrat ing from Auke Creek. 

2.  	 Examine t h e  s a l i n i t y  to l e rances  of Dolly Varden immigrating i n t o  
Auke Creek. 

3 .  	 Stock e x i s t i n g  hatchery-reared Dolly Varden. in  Auke Lake. 

4 .  	 Discont inue f u t u r e  r e a r i n g  Dolly Varden i n  favor  of more d e s i r a b l e  
spec ie s  such as c u t t h r o a t .  

OBJECTIVES 

1. 	 Determine t h e  number and run t iming of t h e  Dolly Varden 
char  immigrating i n t o  and emigrat ing from Montana Creek. 

2.  	 Determine t h e  l eng th ,  weight ,  and sex ( i f  poss ib l e )  
composition of t h e  Dolly Varden char  immigrating i n t o  
Montana Creek. 

3. 	 Determine t h e  number and run t iming of t h e  Dolly Varden 
char  and c u t t h r o a t  t r o u t  emigrat ing from Auke Lake. 

4 .  	 Determine t h e  l eng th ,  weight,  and sex ( i f  poss ib l e )  
composition of t h e  Dolly Varden char  and c u t t h r o a t  t r o u t  
emigrat ing from Auke Lake. 

5. 	 Determine t h e  number and run t iming of t h e  s t ee lhead  t r o u t  
immigrating i n t o  Peterson Creek. 

6 .  	 Determine t h e  l eng th ,  weight,  sex and age composition of 
t h e  Peterson Creek s t ee lhead  immigration. 

7.  	 Determine t h e  e f f o r t  and ha rves t  by s t ee lhead  ang le r s  
f i s h i n g  Peterson Creek dur ing  t h e  sp r ing  of 1984. 

TECHNIQUES USED 

Montana Creek 

A w e i r  w a s  cons t ruc ted  ac ross  Montana Creek approximately one q u a r t e r  
m i l e  above t h e  creek mouth. The design w a s  very s i m i l a r  t o  one descr ibed 
by Armstrong (1965). Rock-fil led wooden c r i b s  held down a wooden 
platform.  Screens made of f ive-e ighths  inch  hardware c l o t h ,  placed 
between the  c r i b s ,  prevented passage of f i s h .  F i s h  moving downstream 
were captured i n  two "Wolf" t r a p s .  Upstream migrants  were captured i n  3 
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11 11-v en t rance  t r aps .  The w e i r  w a s  operated from A p r i l  28 u n t i l  June 15, 
when i t  w a s  destroyed by a f lood .  Following t h a t ,  a v a r i e t y  of methods 
were used t o  cap tu re  Dolly Varden; inc luding  f i s h  t r a p s ,  a beach s e i n e ,  
an  e l ec t roshocke r ,  and s p o r t  gear .  

Captured Dolly Varden were measured and those  over  200 mm ( fo rk  length)  
were tagged wi th  an orange co lored ,  i n d i v i d u a l l y  numbered, single-barbed 
d a r t  t a g  descr ibed  by Armstrong and Blacke t t  (1966). The t a g s  were 
i n s e r t e d  under t h e  d o r s a l  f i n  wi th  a s t a i n l e s s - s t e e l  a p p l i c a t o r .  Dolly 
Varden less than  200 mm were not  tagged because poor t a g  r e t e n t i o n  rates 
were expected f o r  small Dolly Varden (Armstrong and B lacke t t ,  1966). 

It would be r e l a t i v e l y  easy t o  estimate t h e  Dolly popula t ion  s i z e  from 
t h e  cap tu re  r a t i o  of tagged and untagged Dolly Varden i f  Montana Creek 
w a s  a c losed system. However, s i n c e  Dolly immigration and emigrat ion 
occurred,  i t  w i l l  be  necessary t o  use  more complicated s t a t i s t i c a l  
procedures ,  b e s t  performed on a computer. An estimate of t h e  populat ion 
w i l l  be made fol lowing i n s t a l l a t i o n  of POPAN-2 (Arnason and Baniuk, 1978; 
1980) on t h e  s t a t e  computer. POPAN-2 i s  t h e  s ta te -of - the-ar t  sof tware 
package f o r  analyzing capture-recapture  d a t e  from open popula t ions  
(White e t .  a l ,  1982). 

To minimize handl ing stress, Dolly Varden were not  weighed. Since no 
Dolly Varden were d i s s e c t e d ,  t h e i r  sexes could not  be determined un le s s  
they were ready t o  spawn. 

Coho smolt c o l l e c t e d  whi le  t h e  w e i r  w a s  i n  ope ra t ion  were tagged wi th  
coded-wire t ags .  Smolt w e r e  grouped by s i z e  and each group w a s  marked 
wi th  a sepa ra t e  t a g  code i n  an a t tempt  t o  examine d i f f e r e n c e s  i n  the  
s u r v i v a l  of t h e  s i z e  groups t o  t h e  a d u l t  spawning s t age .  

Auke Creek 

The Auke Creek w e i r  w a s  i n s t a l l e d  on March 11 by NMFS personnel .  It was 
arranged t o  cap tu re  a l l  s i z e s  of f i s h  moving downstream, from pink salmon 
f r y  t o  l a r g e  Dolly Varden. On June 24, s e v e r a l  days a f t e r  t h e  downstream 
migra t ion  of f i s h  had ended, t h e  w e i r  s t r u c t u r e  w a s  rearranged t o  cap tu re  
salmon moving upstream. It remained i n  p l ace  u n t i l  November 9 (Taylor,  
1983). 

The weir was no t  very  e f f e c t i v e  i n  cap tu r ing  Dolly Varden and t r o u t  
moving upstream. F ish  t r a p s  placed behind t h e  w e i r  were used t o  cap tu re  
a sample of t hese  f i s h  which might otherwise have squeezed through t h e  
w e i r  undetected.  I n i t i a l l y ,  Dolly Varden captured i n  these  t r a p s  were 
tagged, but  t h i s  w a s  discont inued when a l a r g e  number of t h e s e  f i s h  were 
found dead aga ins t  t h e  w e i r  and i t  w a s  be l ieved  t h a t  t h e i r  dea ths  were 
caused by handl ing stress. Y e t  when tagging w a s  discont inued and Dolly 
Varden, i n  t h e  e a r l y  s t a g e  of t h e  run ,  w e r e  s t i l l  dying,  i t  w a s  
hypothesized t h a t  s a l i n i t y  may have been a f a c t o r .  Dolly Varden e n t e r i n g  
Auke Creek may not  have completely ad jus ted  phys io log ica l ly  t o  t h e  
f reshwater ,  bu t  they may have been unable t o  e a s i l y  r e t u r n  t o  saltwater 
because of t h e  w e i r .  Lab experiments are needed t o  test  t h i s  hypothes is .  
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I f  t h i s  proves t o  be t h e  case, it  may be necessary t o  pass  Dolly Varden 
back downstream through t h e  w e i r  f o r  a per iod i n  l a t e  June and e a r l y  
Ju ly .  

Dolly Varden over 200 mm i n  l eng th  were tagged wi th  yellow colored  d a r t  
t ags .  One t r i a l  at tempt  w a s  made t o  t a g  Dolly smolt wi th  Floy f i n g e r l i n g  
t a g s  (a product of t h e  Floy Tag and Manufacturing Company, S e a t t l e ,  
Washington); however, t hese  t a g s  were very  cumbersome, s o  t h e i r  u se  w a s  
discont inued a f t e r  only 20 smolt were tagged. 

Pe terson  Creek 

There w a s  no work done on t h e  Peterson Creek s t ee lhead  o r  s t ee lhead  
f i s h e r y .  In s t ead ,  s tee lhead  s t u d i e s  were performed by Jones (1984) on 
t h e  Karta River ,  P r ince  of Wales Is land .  

FINDINGS 

Resul t s  

Montana Creek: 

-Coho. The w e i r  t r a p s  d i d  no t  cap ture  very  many coho smolt .  Most of them 
probably passed t h e  weir during per iods  of h igh  water when t h e  sc reens  
were removed. Also, some of t h e  smaller smolt may have squeezed through 
t h e  screen  mesh. A t o t a l  of 174 coho were tagged. This  included 38 i n  
t h e  80-100 mm s i z e  range (mean f o r k  length t89  mm, t a g  code=41-21-53, 
release date=5/26/83) and 136 i n  t h e  100-200 mm s i z e  range (mean f o r k  
length=107 mm, t a g  code-04-21-52, release date=6/3/83) .  There were no 
t a g  r ecove r i e s .  These coho would not  have a t t a i n e d  a ha rves t ab le  s i z e  i n  
1983. 

Dolly Varden. During i t s  opera t ion  (Apr i l  28 t o  June 15) ,  1,250 Dolly 
Varden were captured and measured a t  t h e  Montana Creek weir. This  was 
only a sample of t h e  outmigrat ion s i n c e  occas iona l ly  t h e  w e i r  sc reens  
were removed during per iods  of high water .  Almost a l l  of t h e  captured 
Dolly Varden were smolt less than  200 mm i n  l eng th  (mean f o r k  length= 
161 mm, SD=72 mm, range=88-473 mm). The peak of t h e  outmigrat ion 
occurred i n  mid-May (Table 3) .  Af te r  t h e  w e i r  washed o u t ,  an a d d i t i o n a l  
1,665 Dolly Varden were captured and measured (mean f o r k  length=323 mm, 
SD=56, range=140-508 mm). For t h e  whole season,  t he  mean l eng th  of 
captured Dolly Varden w a s  254 mm (n=2,915, SD=102 mm, range=88-508 mm). 
Larger Dolly Varden w e r e  captured i n  summer and f a l l  as mature spawning 
f i s h  en tered  t h e  system (Figure 3 ) .  A t o t a l  of 1,828 Dolly Varden were 
d a r t  tagged. The areas where t h e s e  t ags  were recovered by a n g l e r s  o r  
observed during coho escapement surveys are shown i n  Figure 4. 

Auke Creek: 

Dolly Varden. A t o t a l  of 3,718 Dolly Varden were counted a t  t h e  Auke 
Creek w e i r .  The outmigrat ion began on A p r i l  1, peaked i n  e a r l y  May (71% 
of t h e  run occurred between Apr i l  30 and May 15) ,  and ended on June 9 
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Table 3. Char and Trout Captured in the Montana Creek Wei 4A p r i l  28-June 15, 1983. 

Date* Dolly Varden 

4/28 3 

5/02 3 

5 105 9 

5/06 2 

5/07 1 

5/08 19 

5/09 4 

5/10 67 

5/11 13 

5/12 5 

5/13 43 

5/14 205 

5/15 76 

5/16 0 

5/17 195 

5/18 120 

5/24 39 

5/26 4 

5/27 71 

5/31 0 

6/01 68 

6/02 84 

6/03 22 

6/04 4 

6/05 1 

6/06 12 

6/07 13 

6/08 14 

6/09 23 

6/10 25 

6/11 22 

6/12 22 

6/13 10 

6/14 21 

6/15 27 


Total 1,247 


* 	 There were no captures of 
l i s t e d .  

Cut throat 

0 

2 

2 

1 

0 

2 

0 

7 

1 

1 

0 

5 

5 

5 

11 

5 

3 

1 

12 

0 

2 

7 

6 

4 

0 

3 

8 

8 

4 

1 

1 

1 

0 

2 

0 


110 


Steelhead 

0 
1 

0 
0 
0 
0 
1 

0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 

2 


these species  on the dates that 

Rainbow 

0 
0 
0 
0 
0 

0 

0 

1 

0 

0 

0 

3 

0 

0 

1 

1 

0 

0 

0 

1 

1 

5 

5 

6 

7 

7 

3 

4 

5 

1 

3 

0 

0 

1 

0 


55 


are not 
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(Table 4) .  Most of t h e  Dolly Varden (n=2,629) were measured (Figure 5)  
and 1,561 were tagged. These t a g s  were recovered o r  observed i n  a 
g r e a t e r  number of l o c a t i o n s  than t h e  Montana Creek t a g s  (Figure 6) .  

Cut throa t .  The Auke Creek c u t t h r o a t  outmigrat ion began on A p r i l  6 and 
ended A p r i l  2 1  (Table 4 ) .  During t h a t  pe r iod ,  227 c u t t h r o a t  l e f t  Auke 
Creek. This  number included 77 hatchery-reared c u t t h r o a t  p lan ted  i n  Auke 
Creek on A p r i l  26, 1983 (Taylor ,  1983). A sample of t h e  outmigrants  were 
measured. Most of t h e  outmigrants  under 200 mm were hatchery-reared 
(F igure  7) .  The wi ld  f i s h  averaged 243 mm (mean f o r k  l e n g t h ,  n=76, SD-44 

mm, range=60-330 mm), whi le  t h e  ha tchery  f i s h  averaged only 171 mm (n=8, 
SD=11 mm, range=155-190 mm). 

DISCUSSION 

Dolly Varden: 

Two f a c t o r s  i n d i c a t e  t h e  depressed state of t h e  l o c a l  Dolly Varden 
s tocks :  1)  t h e  c o n s i s t e n t  d e c l i n e  i n  t h e  ca t ch  ra te  (F igure  2) and 2) 
t h e  conspicuous shor tage  of l a r g e  (>300 mm) Dolly Varden i n  t h e  Auke 
Creek out-migration (F igure  5 ) .  The shape of t h e  1983 length-frequency 
d i s t r i b u t i o n  is  compared t o  a v a i l a b l e  d a t a  from p a s t  yea r s  i n  F igure  8. 
While t h e  abundance of smaller s i z e  classes appeared about average,  t h e  
abundance of l a r g e r  s i z e  classes reached a low l e v e l ,  markedly below t h e  
1970 l e v e l  (Figure 9 ) .  Even i n  1970, when f i s h i n g  p res su re  w a s  much 
lower than i n  1983 (Neimark, 1984a),  t h e  abundance of l a r g e r  Dolly Varden 
may have been somewhat depressed below t h e  l e v e l  of a n a t u r a l  unharvested 
populat ion.  For example, Armstrong (1974) found t h a t  Hood Bay Creek 
(Admiralty I s l a n d ) ,  which i s  r e l a t i v e l y  f r e e  from f i s h i n g  p res su re ,  had a 
h igh  percentage of Dolly Varden i n  t h e  300-500 mm s i z e  range (F igure  10) .  

This  l a c k  of l a r g e  Dolly Varden i n  t h e  l o c a l  Juneau systems is  a c r i t i c a l  
problem because these  are t h e  Dolly Varden than  a n g l e r s  d e s i r e  (Figure 
11) and they are a l s o  t h e  mature f i s h  r equ i r ed  t o  main ta in  t h e  
populat ion.  Heiser (1966) conducted a s tudy  of t h e  age and growth of 
Dolly Varden i n  Eva Creek (Baranof I s l a n d ) .  The mean l eng ths  of t h e  age 
classes h e  observed are shown i n  F igure  12 superimposed upon t h e  
length-frequency d i s t r i b u t i o n  of t h e  1983 Auke Creek Dolly Varden 
outmigrat ion.  The f i r s t  peak ( a t  about 140 mm) r e p r e s e n t s  t h e  smolt 
p roduct ion ,  mostly 3-year-old f i s h ,  The second and h i g h e s t  peak 
r e p r e s e n t s  t h e  abundance of 4-year-old f i s h .  These Dolly Varden spent  
one season i n  t h e  ocean, r e s u l t i n g  i n  t h e i r  l a r g e  growth increment. The 
abundance of t h i s  s i z e  and age c l a s s  exceeds t h e  smolt  product ion because 
i t  inc ludes  Dolly Varden t h a t  were r ea red  i n  o t h e r  systems but  wintered 
i n  Auke Lake. This  p a t t e r n  of movement, of Dolly Varden r ea red  i n  
non-lake systems e n t e r i n g  a l a k e  system a f t e r  t h e i r  i n i t i a l  seaward 
migra t ion ,  w a s  p rev ious ly  documented i n  Auke Lake (Reed and Armstrong, 
1971) and i n  Eva Lake (Armstrong, 1965). Dolly Varden mature a t  age 5 o r  
age 6 (Heiser ,  1966) and it may be t h e  m o r t a l i t y  a f t e r  f i rs t -spawning 
t h a t  g r e a t l y  reduces t h e  s i z e  of t h e s e  age classes. The l a r g e r  classes 
are probably cropped by f i s h i n g  pressure .  It i s  t h e  l a r g e r  s i z e  classes 
t h a t  are s e l e c t i v e l y  harves ted  i n  the s p o r t  f i s h e r y  (F igure  11). These 
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Table 4. Daily Counts of Downstream Migrant Cutthroat Trout and Dolly 

Varden Char, Auke Creek, 1983 (Taylor, 1983) .  

Auke Creek Downstream Migrants 1983 
Cut throat Dolly Cut throat D o l l y  

Date Trout Varden Date Trout Varden 

0 4 / 0 1  0 1 0 5 / 1 3  13  255 
0 4 / 0 2  0 2 0 5 / 1 4  5 143 
0 4 / 0 3  0 2 05 /15  12 93 
0 4 / 0 4  0 0 0 5 / 1 6  0 0 
04 / 0 5  0 21 05 /17  1 11 
04 /06  1 33 0 5 / 1 8  10 55 
04 /07  0 14 0 5 / 1 9  6 48 
0 4 / 0 8  0 12 0 5 / 2 0  9 175 
0 4 / 0 9  0 7 0 5 / 2 1  1 2 
0 4 / 1 0  0 5 0 5 / 2 2  4 18 
0 4 / 1 1  
0 4 / 1 2  

0 
0 

8 
3 

0 5 / 2 3  
05 / 24 

1 
3 

6 
32 

0 4 / 1 3  0 0 05 /25  2 6 
0 4 / 1 4  0 7 05 /26  0 19 
0 4 / 1 5  
0 4 / 1 6  

0 
5 

27 
61 

05 /27  
05 / 28 

5 
1 

22 
4 

04 /17  0 0 0 5 / 2 9  3 7 
0 4 / 1 8  0 0 0 5 / 3 0  2 6 
0 4 / 1 9  1 17 0 5 / 3 1  0 4 
0 4 / 2 0  0 26 0 6 / 0 1  2 3 
0 4 / 2 1  0 2 0 6 / 0 2  0 2 
0 4 / 2 2  1 8 0 6 / 0 3  11 2 
0 4 / 2 3  0 30 0 6 / 0 4  5 0 
0 4 / 2 4  0 21 0 6 / 0 5  4 0 
0 4 / 2 5  2 57 0 6 / 0 6  3 0 
0 4 / 2 6  4 94 06 /07  0 0 
04 /27  4 29 0 6 / 0 8  4 1 
0 4 / 2 8  2 58 0 6 / 0 9  5 1 
0 4 / 2 9  
0 4 / 3 0  

9 
3 

92 
257 

0 6 / 1 0  
0 6 / 1 1  

4 
13 

0 
0 

0 5 / 0 1  0 17 0 6 / 1 2  2 0 
0 5 / 0 2  1 99 0 6 / 1 3  0 0 
05 / 0 3  2 337 0 6 / 1 4  4 0 
05 / 0 4  5 207 0 6 / 1 5  1 0 
0 5 / 0 5  3 35 0 6 / 1 6  25 0 
05 /06  3 199 06 /17  1 0 
05 /07  0 240 0 6 / 1 8  1 0 
05 /08  2 24 0 6 / 1 9  1 0 
0 5 / 0 9  
05 / 10 

1 
1 

85 
245 

0 6 / 2 0  
0 6 / 2 1  

0 
1 

0 
0 

0 5 / 1 1  
0 5 / 1 2  

5 
7 

204 
217 

0 6 / 2 2  0 0 
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classes might a l s o  be h.arvested, f n c i d e n t a l l y ,  by t h e  subs i s t ence  and 
commerc.ia1 h e r r i n g  f i s h e r i e s  and by o t h e r  commercial f i s h e r i e s .  This  i s  
unfo r tuna te ,  because t h e s e  f i s h  would have had t h e  g r e a t e s t  p o t e n t i a l  for 
r ebu i ld ing  t h e  s tocks ,  s i n c e  fecundi ty  increases wi th  t h e  s i z e  of t h e  
f i s h  (Blacke t t ,  1968). 

The c losu re  of Montana Creek and Auke Creek p r o t e c t s  Dolly Varden i n  
those  systems, bu t  t h i s  may not  be s u f f i c i e n t  t o  improve Dolly Varden 
f i s h i n g ,  i n  gene ra l ,  s i n c e  these  systems are not  major c o n t r i b u t o r s  t o  
t h e  Dolly Varden r e c r e a t i o n a l  f i s h e r i e s .  None of t h e  102 Dolly Varden 
examined dur ing  1983 creel surveys of marine-boat ang le r s  had been tagged 
(Neimark, 1 9 8 4 ~ ) ;  and only one of t h e  160 Dolly Varden examined during 
c r e e l  surveys of roads ide  ang le r s  bore a t a g  - a yellow d a r t  t a g  from 
Auke Creek (Neimark, 1984a). Nor were many tagged Dolly Varden observed 
i n  l o c a l  systems during coho escapement surveys (Table 5) .  

Admittedly, because Auke Creek and Montana Creek were c losed ,  they  could 
n o t  c o n t r i b u t e  d i r e c t l y  t o  t h e  roads ide  f i she ry .  However, even when t h e  
Auke Creek watershed w a s  open, i t s  con t r ibu t ion  w a s  minor. I n  1970, t h e  
c o n t r i b u t i o n  of Auke Creek Dolly Varden t o  t h e  roads ide  f i s h e r y  was only 
5% (Reed and Armstrong, 1971); and i n  1980, when t h e  e n t i r e  out-migration 
w a s  marked wi th  l e f t  v e n t r a l  f i n  c l i p s ,  none were observed i n  t h e  creels 
of roadside ang le r s  (Schwan, p e r s .  com., 1984). 

Therefore ,  whi le  t h e  va lue  of t h e  Auke Creek and Montana Creek watersheds 
as win te r ing  and spawning areas is  not  d i spu ted ,  a more comprehensive 
approach t o  Dolly Varden management i s  warranted. One opt ion  would be a 
1 2  inch maximum s i z e  l i m i t  on Dolly Varden i n  a l l  roads ide  systems t o  
p r o t e c t  spawners. 

A second op t ion ,  ha tchery  enhancement, would not  be recommended a t  t h i s  
t i m e  s i n c e  Dolly Varden would d i s p l a c e  more d e s i r a b l e  s p o r t  spec ie s  from 
the  c u r r e n t l y  l imi t ed  ha tchery  f a c i l i t i e s .  However, 1,900 Dolly Varden 
have been r a i s e d  t o  smolt s i z e  a t  t h e  Snettisham ha tchery .  They are 
c u r r e n t l y  scheduled t o  be stocked i n  t h e  Glacier and Morraine Lakes. 
This  could provide an a l t e r n a t e  oppor tuni ty  f o r  Dolly Varden ang le r s ,  but  
s i n c e  t h i s  area r ece ives  l i t t e  ang le r  u se  (Neimark, 1984a), a b e t t e r  p l an  
would be t o  s tock  these  f i s h  i n  an area where they  could supplement loca l  
runs.  For example, i f  t h e s e  Dolly Varden were placed i n  Auke Lake, t h i s  
could s u b s t a n t i a l l y  inc rease  t h e  outmigrat ion.  The r e s u l t s  of t h i s  
enhancement e f f o r t  could be e a s i l y  monitored a t  t h e  w e i r .  

The proposed commercial ha rves t  of Dolly Varden i n  nor thern  Lynn Canal 
should no t  be allowed s i n c e  i t  i s  l i k e l y  t h a t  many of t h e  Dolly Varden 
t h a t  are harves ted  i n  t h e  Juneau area may o r i g i n a t e  i n  nor thern  systems, 
inc luding  t h e  Berners ,  Taku, Ch i lka t ,  and Chilkoot Rivers.  Armstrong 
(1965) found t h a t  Eva Creek s tocks  ranged over 70 m i l e s .  Any a d d i t i o n a l  
p re s su re  on s tocks  t h a t  f requent  t h e  Juneau area must be discouraged. 

Cut throa t :  

Cut throa t  are less abundant t han  Dolly Varden and more des i r ed  by ang le r s  
(Schwan, 1984). The f a c t  t h a t  they  are uncommon may even enhance t h e i r  
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Table 5. The Numbers of Tagged and Untagged Dolly Varden Char Observed 
i n  Juneau Streams During Coho Salmon Escapement Surveys, 1983. 

~~ ~ ~ 

Un- Yellow- Orange-
Dates Tagged Tagged Tagged* To ta l  

Cowee/Davies C r .  	 10/ 13 0 0 0 0 

Duck Creek 	 10/14 23 0 0 23 

Fish  Creek 	 10/07 0 0 0 0 

Johnson Creek 	 10/07 13 0 0 13 
10 /21  8 0 0 8 

Jordan Creek 	 10/13 164 1 0 165 
10/22 4 1  0 0 41 
10/3 1 182 0 0 182 

Mendenhall Ponds 	 10/19 2 0 0 2 

Montana/ 
McGinnis Creek 10/10 374 0 31  405 

Outer Poin t  	 10/05 275 0 0 275 
10/17 49 1 1 0 492 

Peterson  Creek 	 10/06 15 0 0 15 
10/28 10 0 0 10 

Salmon Creek 	 10/04 34 0 0 34 
10/15 36 0 0 36 

Steep Creek 	 07/26 151 0 4 155 
10/06 45 0 0 45 
10/19 59 0 2 61 
10/21 82 0 1 83 
10/31 3 0 0 3 

Switzer  Creek 	 10/06 204 0 0 204 
10/26 39 0 0 39 
11/07 400 0 0 400 

Vanderbi l t  Creek 	 10/16 43 0 0 43 
11/15 1 0 0 1 

Windfal l  Lake 	 10/11 10 0 0 10 
11/01 19 0 0 19 

T o t a l  	 2,724 2 38 2,764 

* 	 Yellow-tagged Dolly Varden w e r e  o r i g i n a l l y  tagged i n  Auke Creek and 
orange-ta ged Dolly Varden were tagged i n  Montana Creek during 
sp r ing  an8 summer, 1983. 
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popu la r i ty .  The bag l i m i t  on c u t t h r o a t  (1 pe r  day-16 inches  o r  ove r ,  4 
pe r  day-under 16 inches ;  i n  combination wi th  rainbow and s t ee lheed  t r o u t )  
i s  t y p i c a l l y  n o n - r e s t r i c t i v e  because SO few c u t t h r o a t  are caught i n  t h e  
Juneau area; but  there is  no i n d i c a t i o n  t h a t  t h e i r  numbers are dec l in ing .  
I n  1970 only 88 c u t t h r o a t  were counted through t h e  weir ( s i z e  range = 
230-530 nun; Reed and Armstrong, 1971). One of t h e  goa l s  of t h e  Juneau 
roads ide  enhancement p r o j e c t  was t o  b o l s t e r  l o c a l  c u t t h r o a t  s t o c k s  
(Neimark, 1984b). The fac t  t h a t  a t h i r d  of t h e  t o t a l  Auke Creek 
outmigra t ion  (and almost a l l  of t h e  smolt product ion)  were 
hatchery-reared demonstrates  t h e  p o t e n t i a l  of t h a t  p r o j e c t .  
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