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ABSTRACT 

The 4-weekend f i s h e r y  f o r  chinook salmon, Oncorhynchus tshawytscha 
(Walbaum) , on Anchor River ,  Deep Creek and Nin i l cx ik  River i s  discussed.  
T o t a l  ang le r  e f f o r t ,  32,330 man-days, w a s  es t imated by v e h i c l e  counts  on 
loca t ion .  T o t a l  h a r v e s t ,  of 3,020 f i s h  longer  than 51 cent imeters  (20 
i n c h e s ) ,  w a s  der ived  by c r e e l  census. Harvest  estimates of chinook salmon 
as determined by c r e e l  census were: Anchor River ,  1,140; Deep Creek, 580; 
and Nin i l ch ik  River ,  1,300, 

Age s t r u c t u r e  as determined by a n a l y s i s  of chinook salmon s c a l e  samples 
c o l l e c t e d  from t h e  r e c r e a t i o n a l  f i s h e r y  i s  discussed.  The predominant age 
c l a s s  w a s  1.3 (brood year  1976). 

The 1981 saltwater chinook salmon f i s h e r y  i n  Cook I n l e t ,  south of Deep 
Creek, w a s  monitored by c r e e l  census f o r  t h e  t e n t h  year .  Harvests from 
both e a r l y  and la te  runs were 2,363 and 170, r e spec t ive ly .  To ta l  ang le r  
e f f o r t  w a s  14,836 man-days. Estimates were ca l cu la t ed  on the  b a s i s  of 
2 , 4 6 3  ang le r  i n t e rv i ews ,  278 creel-checked f i s h  and 1 7 7  ins tan taneous  boa t  
counts .  H i s t o r i c a l  d a t a  f o r  t h i s  f i s h e r y  are presented.  

Age composition of f i s h  taken during t h e  e a r l y  run i n  s a l t w a t e r  was based 
on 98 readable  s c a l e s  co l l ec t ed  during t h e  f i s h e r y .  The predominate age 
c l a s s  was 1.3 (brood year  1976). Only 19 readable  s c a l e s  were c o l l e c t e d  
during l a t e  run,  riot enough t o  determine t h e  age composition. 

The Kenai River chinook salmon f i s h e r y  w a s  monitored by c r e e l  census f o r  
t h e  e igh th  year  i n  1981. Data from 11,325 ang le r  in te rv iews ,  994 creel  
checked f i s h ,  152 ins tan taneous  ang le r  counts  and 13 aerial surveys 



Table 1. List of Common Names, Scientific Names and Abbreviations. 

Common Name Scientific Name and Author Abbreviations 

Chinook salmon Onchorhynchus tshawytscha (Walbaum) KS 

Sockeye salmon Onchorhynchus nerka (Walbaum) RS 

Coho salmon Onchorhynchus kisutch (Walbaum) cs 

Pink salmon Onchorhynchus gorbuscha (Walbaum) PS 

Dolly Varden Salvelinus malma (Walbaum) DV 
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provided t h e  b a s i s  f o r  an est imated e f f o r t  of 58,241 inan-days and a ha rves t  
of 9,810 f i s h  over 51 cent imeters ,  4,525 from t h e  e a r l y  run and 5,285 from 
t h e  l a t e  run. 

In compliance wi th  a Board of F i s h e r i e s  po l i cy ,  t h e  Kenai River  was closed 
t o  chinook salmon f i s h i n g  5 days e a r l y .  The events  surrounding t h e  c l o s u r e  
and t h e  r e s u l t s  are  discussed.  

Sampling of t h e  Kenai River  r e c r e a t i o n a l  f i s h e r y  produced 348 readable  
chinook salmon scales f o r  age ana lys i s .  The predominant age class w a s  1 .4  
(brood yea r  1975) f o r  bo th  runs.  

A f l o a t i n g ,  mobile f i s h  t r a p  w a s  operated 9-112 m i l e s  upstream from t h e  
mouth of t h e  Kenai River i n  an at tempt  t o  accu ra t e ly  assess t h e  spawning 
popula t ion  of chinook salmon u t i l i z i n g  t h i s  system. The fyke-type t r a p  w a s  
operated from June 9 through August 9 ,  1981. 

A t o t a l  of t h r e e  chinook salmon 29 coho salmon, and 39 sockeye salmon were 
captured by t h e  t r a p  during t h i s  per iod .  Problems a s soc ia t ed  wi th  t r a p  
design and ope ra t ion ,  migratory behavior  of f i s h  spec ie s  i n  r e l a t i o n  t o  t h e  
t r a p ,  and p o s s i b l e  s o l u t i o n s  are discussed.  

KEY WORDS 

Chinook Salmon , Oncorhynchus tshawytscha , Kenai Peninsula  , Sport  ha rves t  , 
age s t r u c t u r e ,  scale samples, creel  census,  f i s h  t r a p  opera t ions .  

BACKGROUND 

Chinook salmon are t h e  most des i r ed  spec ie s  by sport  a n g l e r s  on t h e  Kenai 
Peninsula .  I n i t i a l l y ,  ha rves t  was concentrated on t h e  southern streams; 
Anchor River ,  Deep Creek and Nin i l ch ik  River. Management of t h e s e  streams 
has  ranged from unregulated f i s h e r i e s  t o  complete c:losures and, from 1966 
u n t i l  1980, except 1978, a punch card w a s  u t i l i z e d  as a management t o o l .  
During 1978, only  a d a i l y  bag and possess ion  l i m i t  w a s  requi red  and, i n  
1981, t h e r e  w a s  a l s o  a seasonal  l i m i t  u t i l i z i n g  a ha rves t  record s t i c k e r  
posted on t h e  back of t h e  l i cense .  The d a t e  and body of water each chinook 
salmon was taken from had t o  be recorded immediately upon landing.  

P e r t i n e n t  h i s t o r i c a l  d a t a  regarding t h i s  f i s h e r y  are presented  i n  Reports 
of Progress  by Dunn (1961); Logan (1962-1964); Engel and Logan (1965-1966); 
Engel (1967) ; Redick (1968) ; McHenry (1969) ; Watsjold (1970) ; Nelson (1971 , 
1972a, 1972b); and Hammarstrom (1974-1981). 

In 1972, a n g l e r s  discovered chinook salmon could be harves ted  i n  t h e  marine 
waters of Cook I n l e t  i n  t h e  v i c i n i t y  of Deep Creek, as  they move through 
t h i s  area i n  two apparent  runs ,  e a r l y  and la te .  Ear ly  run f i s h  (mid-May t o  
mid-June) probably are  bound f o r  many systems i n  Cook. I n l e t  bu t  are heavi ly  
inf luenced  by runs  t o  t h e  Kenai and Kasi lof  Rivers .  Late run f i s h ,  
mid-June through J u l y ,  are bound a lmos t  e n t i r e l y  f o r  t h e  Kenai R i v e r .  
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Harvest and e f f o r t  have been monitored by creel census s i n c e  1972. 
F luc tua t ion  i n  ha rves t  and e f f o r t  are more a func t ion  of l o c a l  weather 
condi t ions  than  they are of abundance of f i s h .  H i s t o r i c a l  d a t a  pe r t a in ing  
t o  t h i s  f i s h e r y  are presented  by Hammarstrom (1974-1981). 

The Kenai River became popular  f o r  chinook salmon i n  1973. I n  1974, t h e  
Department of Fish and Game i n i t i a t e d  a creel census t o  monitor ha rves t  and 
e f f o r t .  That census was expanded i n  1975 and has  been continued each 
summer s ince .  For t h e  p a s t  5 yea r s ,  angl ing  e f f o r t  f o r  chinook salmon on 
t h e  Ken: i River has  made t h i s  t he  l a r g e s t  f i s h e r y  i n  Alaska. H i s t o r i c a l  
d a t a  are presented  i n  r e p o r t s  by Hammarstrom (1975-1981). 

One of t h e  most c r i t i c a l  management needs on t h e  Kenai River  i s  t o  de f ine  
t h e  t o t a l  spawning popula t ion  of chinook salmon. Sonar,  i n  i t s  present  
s ta te -of - the-ar t ,  i s  unable t o  enumerate chinook salmon i n  t h e  Kenai River. 
Although i t  works w e l l  on sockeye salmon, i t  i s  l imi t ed  :in use  on such a 
l a r g e  stream bed. A s  a r e s u l t ,  a t a g  and recovery program w a s  proposed i n  
1975. A l a r g e  capture  device,  t h e  Kenai River F ish  Trap, f i n a l l y  received 
funding i n  1980 and w a s  pu t  i n t o  ope ra t ion  i n  June 1981. 

RECOMMENDATIONS 

1. Escapement of chinook salmon i n t o  t h e  Kenai River system should be 
assessed .  

2 .  The p o s s i b i l i t y  of a l lowing a n g l e r s  t o  ha rves t  some of t he  f i s h  
en te r ing  t h e  Kenai River  i n  e a r l y  August should be explored. 

OBJECTIVES 

1. To determine t h e  s p o r t  ha rves t  of chinook salmon and eva lua te  
ang le r  p re s su re  i n  t h e  Kenai Peninsula  area. 

2 .  To determine spawning escapement i n t o  t h e  major chinook salmon 
producing streams i n  t h e  a rea .  

3 .  To determine chinook salmon populat ion trend:; i n  t h e  major 
r e c r e a t i o n a l  waters of t h e  Kenai Peninsula .  

4 .  To determine and develop p l ans  f o r  t he  enhancement of chinook 
salmon s tocks ,  t o  provide recommendations f o r  t h e i r  management 
and t o  d i r e c t  t h e  course of f u t u r e  s t u d i e s .  

TECHNIQUES 

I n  1980, t h e  Board of F i s h e r i e s  e l imina ted  t h e  r e tu rnab le  punch card ,  
a l though t h e  seasonal  l i m i t  of f i v e  chinook salmon w a s  s t i l l  i n  e f f e c t .  A 
harves t  record s t i c k e r  w a s  d i s t r i b u t e d  a t  t h e  t i m e  of l i c e n s e  purchase.  
This  s t i c k e r  w a s  t o  be  noted each t i m e  a chinook salmon over 51 cm w a s  
r e t a i n e d  and the  d a t e  and stream entered  i n  t h e  appropr i a t e  boxes. The 
record w a s  a f f i x e d  t o  the  back of each l i cense .  There w a s  a s e p a r a t e  
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harves t  card f o r  those who did  not  need a l i c e n s e .  Although these  ha rves t  
records  had no va lue  i n  ca t ch  e s t ima t ion ,  t h e i r  design w a s  enforcement i n  
na tu re .  

Harvest and e f f o r t  f o r  t h e  f i s h e r y  on t h e  streams, Anchor River ,  Deep Creek 
and Nin i l ch ik  River  were determined by personnel  0'2 l o c a t i o n  during each 
day of t h e  f i s h e r y  as i t  has  been s i n c e  1977 (Hammarstrom 1978-1979). 

Techniques of censusing t h e  ha rves t  and e f f o r t  on the Kenai River and i n  
t h e  Deep Creek marine f i s h e r y  w e r e  t h e  same as descr ibed by Hammarstrom 
(1977). 

Inseason e s t ima tes  f o r  t h e  Kenai River f i s h e r y  w e r e  compiled us ing  two 
d i f f e r e n t  methods, and a comparison between t h e  two f i g u r e s  w a s  eva lua ted  
i n  making dec i s ions  regarding compliance wi th  a Board of F i s h e r i e s  po l i cy  
a f f e c t i n g  t h e  l a t e  run of chinook salmon i n t o  t h e  KeTiai River.  

Since 1975, d a t a  are a v a i l a b l e  f o r  t h e  percentage of t o t a l  d a i l y  e f f o r t  
occuring each hour commencing a t  0400 and te rmina t ing  a t  2400. Two counts  
a r e  made each day and, by t ak ing  t h e  6 year  average percentage f o r  t h e  two 
count hours ,  t h e  d a i l y  e f f o r t  can be ex t r apo la t ed .  'The r e s u l t a n t  e f f o r t  i n  
man-hours i s  then mul t ip l i ed  by the  ca tch  pe r  hour repor ted  f o r  t h a t  
p a r t i c u l a r  day t o  determine t h e  ha rves t .  Uncensused weekdays are  
ex t r apo la t ed  by tak ing  t h e  average of t h e  3 censused days t h a t  week. A l l  
days were sampled. 

The o the r  technique i s  t h e  same as t h a t  descr ibed by Hammarstrom (1977) 
except  t h a t  i t  i s  done on a weekly b a s i s  i n s t ead  of a t  t h e  season ' s  
completion. 

The Kenai River F i s h  Trap (KRFT) i s  a catamaran s tee l  barge,  support ing a 
fyke t r a p ,  which i s  self-powered and self-contained wi th  a l l  motors,  
gene ra to r s ,  anchors ,  holding tanks and weather- t ight  deckhouse on board. 
Dimensions of t h e  v e s s e l  are 48 f t ,  6 i n ,  long,  24 f t ,  wide, wi th  a 
displacement of approximately 40 tons.* 

The mobi l i ty  of t h e  v e s s e l  i s  provided by t h r e e  100 hp Johnson outboard 
engines.  Two of t h e  engines  are mounted on t h e  s t e r n  and provide t h e  
p r i n c i p l e  t h r u s t  when the  v e s s e l  i s  underway. The con t ro l  console  f o r  t h e  
s t e r n  engines  i s  loca ted  forward on the  s ta rboard  s i d e  t o  optimize 
v i s i b i l i t y  t o  t h e  opera tor .  

The t h i r d  engine i s  loca ted  i n  t h e  bow between t h e  two h u l l s  and w i l l  be 
r e f e r r e d  t o  as t h e  bow t h r u s t e r .  Although t h e  bow t h r u s t e r  may be used i n  
conjuc t ion  wi th  t h e  s t e r n  engines ,  i t s  main purposje i s  f o r  c o n t r o l  when 
maneuvering t h e  v e s s e l  i n  t i g h t  spaces  ( i . e . ,  docking).  S t ee r ing  the  bow 
t h r u s t e r  i s  accomplished by a mechanical arm which i s  independent of t h e  
s t e r n  engine s t e e r j a g  system. 

The s u p e r s t r u c t u r e  i s  comprised of two compartments, t h e  dayroom and the  
engine room, each wi th  an independent entrance.  The dayroom h o s t s  a s m a l l  

* NOTE: A complete set of b lue  p r i n t s  a r e  a v a i l a b l e  f o r  i n spec t ion  a t  
t h e  F ish  and G a m e  o f f i c e ,  Soldotna,  Alaska. 
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g a l l e y  complete wi th  running water, ho t  p l a t e ,  h e a t e r ,  c:Loset and bench. 
The engine room houses two Lis te r  d i e s e l  engine power p l a n t s  which ope ra t e  
the  hydrau l i c  system, AC/DC power supply and water pump. 

The hydrau l i c  system i s  powered by an ST3 Lis te r  d i e s e l  engine.  There are 
four  winches which are operated by hydrau l i c  pressure .  Each has  an 
independent c o n t r o l  l eve r .  Two Gearmatic winches a r e  u t i l i z e d  i n  r a i s i n g  
and lowering t h e  t r a p  i n  the  r i v e r  while  two Rowe winc.hes ope ra t e  the  
anchors ,  one i n  t h e  bow and one i n  t h e  s t e r n .  The Gearmatics are equipped 
wi th  50 f t ,  of 318 i n  diameter galvanized s teel  rope,  whi le  t h e  Rowe 
winches are equipped as fol lows:  s t e r n  winch - 300 f t ,  of 3 /8  i n  diameter  
galvanized s t ee l  rope, 25 f t  of 1/2 i n  galvanized chain and one 300 l b  
danfnr th  anchor. Row winch - 500 f t  of 1 / 2  i n  diameter galvanized steel  
rope, 25 f t  of 1 / 2  i n  galvanized chain and one 300 l h  D an fo r th  anchor. 

T h e  AC/DC genera tor  and water pump are both operated by t h e  same 1, is ter  
d i e s e l  engine simultaneously.  There i s  no provis ion  t o  opera te  e i t h e r  of 
t h e s e  systems independently of t h e  o the r .  The e lec t r ica l  genera t ing  system 
i s  provided by a L i m a  S e r i e s  MAC-R b rush le s s ,  280 frame, synchronous, 
s e l f - r egu la t ed  gene ra to r ,  capable of 3-phase o r  s i n g l e  phi2se AC power and 
l imi t ed  DC power. A breaker  box loca ted  i n  t h e  engine room cmtr3,l .s  ~ l - 1  i d  
2nd DC ou tput .  One hundred and t e n  v o l t  AC power i s  requi red  t c  opt-r, f c 
the  deck f lood  l i g h t s  dayroom l i g h t i n g ,  and i s  a l s o  a1:ailable from a dual 
o u t l e t  jr t h e  dayroom f o r  C T F - . :  - 1  3 6  4’: 2 l e c t r i c a l  appl iances .  DC 
cu r ren t  i s  provided t o  dual 12 v o l t  s to rage  b a t t e r i e s  f’rom a r e c t i f i e r  
mounted on the  genera tor .  Running, f i s h i n g  and anchor l i g h t s ,  as w e l l  a s  
t h e  e l e c t r i c  s tar t  mechanism f o r  t h e  Lis te r  engines ,  are a l l  dependent on 
t h e  dua l  s to rage  b a t t e r i e s  f o r  t h e i r  opera t ion .  

The water  pump i s  a Barnes Model 15 I C U  s e l f  priming c e n t r i f u g a l  pump 
capable  of d e l i v e r i n g  225 ga l lons  pe r  minute (GPM). This  system f e a t u r e s  
both a d u a l  i n t a k e  and a dua l  o u t l e t  c a p a b i l i t y .  Water i n t a k e  i s  p o s s i b l e  
e i t h e r  through an o r i f i c e  p r o j e c t i n g  i n t o  t h e  r i v e r  d i r e c t l y  below t h e  
water  punp o r  through a 25 f t  suc t ion  hose on deck, which i s  a l s o  t h e  
method f o r  d ra in ing  t h e  two 1,000 g a l  f i s h  holding tanks .  The water o u t l e t  
i s  con t ro l l ed  by a deck va lve  which channels water i n t o  e i t h e r  of t h e  two 
f i s h  holding tanks  (each may be  f i l l e d  independently of t h e  o the r )  o r  t o  
t he  deck hose.  

There are t h r e e  ha tches  loca ted  on each of t h e  h u l l s  a l lowing access t o  t h e  
holds  f o r  excess  equipment s to rage  and in spec t ion  o r  r e p a i r  when necessary.  

Numerous l i f t i n g  eyes and c l e a t s  are loca ted  around the  perimeter of t he  
v e s s e l  t o  f a c i l i t a t e  docking, anchorage and removal from t h e  water. 
The t r a p  i s  r ec t angu la r  i n  shape (20 f t  long, 10 f t  wide and 10 f t  h igh ) ,  
suspended from an A-frame and c e n t r a l l y  loca ted  between t h e  two h u l l s .  The 
t r a p  c o n s i s t s  of two chambers; t h e  r e a r  chamber having a fyke en t rance  and 
the  forward chamber having an a d j u s t a b l e  p ipe  g r a t e  en t rance  f o r  use  i n  
segrega t ing  captured f i s h  by s i z e .  The forward chamber a l s o  has  an 
a d d i t i o n a l  g r a t e  c e n t r a l l y  loca ted  on t h e  f r o n t  w a l l  t c i  a l low s p e c i f i c  
s i z e s  of f i s h  t o  pas s  through t h e  t r a p  a l t o g e t h e r  i f  de s i r ed .  The 
framework of t h e  t r a p  is  of galvanized angle  i r o n ,  channel and I-beam 
cons t ruc t ion  which was covered wi th  a 1-118 inch  poly mesh (Figure 1) which 
has  s i n c e  been replaced wi th  welded w i r e .  
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The ope ra t ion  of t h e  t r a p  i s  as follows: 

1. 

2. 

3 .  

4 . 

5. 

6 .  

7 .  

A l l  mooring l i n e s  are re l eased  from t h e  t r a p .  

The t r a p  i s  lowered i n t o  t h e  r i v e r  v i a  two Gearmatic hydrau l i c  
winches u n t i l  t h e  t r a p  rests on t h e  bottom of t h e  Kenai River.  

The t r a p  i s  f i s h e d  f o r  a given l eng th  of t i m e ,  a f t e r  which it  is  
winched out  of t h e  r i v e r .  

When t h e  t r a p  i s  f r e e  of t he  water, i t  i s  h o i s t e d  t o  t h e  
uppermost l i m i t  of t h e  A-frame t o  a l low t h e  four  holding tank  
ha tches  covering each hold ing  tank  t o  be  opened. (These opened 
ha tches  provide an inc l ined  ramp which expedi tes  f i s h  removal 
from t h e  t r a p  .) 

The t r a p  i s  lowered onto t h e  open l a t c h  doors an'd a t r a p  door i s  
r e l eased  from t h e  underside of t h e  t r a p .  

The t r a p  i s  aga in  r a i s e d  which al lows t h e  conten ts  t o  s l i d e  along 
t h e  t r a p  doors  and ha tch  doors  i n t o  t h e  holding tanks.  The 
ope ra to r  may s e l e c t  e i t h e r  one o r  both holding tanks t o  be 
u t i l i z e d  depending on what t r a p  doors he d e s i r e s  opened. I n  t h e  
event  of any f i s h  hanging up i n  t h e  t r a p ,  walk-:tn doors t o  each 
chamber (one on each s i d e  of t h e  t r a p )  expedi te  t h e  f i s h  removal 
opera t ion .  

The t r a p  i s  r a i s e d  t o  t h e  uppermost l i m i t  of t h e  A-frame and a l l  
doors  a r e  secured. The t r a p  i s  now ready f o r  e i t h e r  another  
f i s h i n g  per iod  o r  mooring. 

The t r a p  i s  capable  of sampling a 100 sq f t  s e c t i o n a l  area of t h e  r i v e r .  
With t h e  a d d i t i o n  of l e a d s  t o  t h e  en t rance ,  t h e  sampling area may be 
increased .  

The KRFT w a s  placed i n  opera t ion  on June 10, 1981. The t r a p  had no h i s t o r y  
as  t o  what f i s h i n g  method would be t h e  most e f f i c i e n t  i n  captur ing  salmon. 
The r r a p  design w a s  a modi f ica t ion  of t h e  Sacramento hoop-style fyke t r a p  
(Hallock, Fry and LaFaunce, 1957) which w a s  success fu l ly  m e d  i n  t h e  Kenai 
River  f o r  captur ing  sockeye salmon i n  1966, b u t ,  because the  KRFT was a 
modi f ica t ion  of t h i s  o r i g i n a l  design (KRFT being r ec t angu la r  i n  shape and 
b u i l t  of d i f f e r e n t  mesh f a b r i c  and framework), i d e n t i c a l  r e s u l t s  us ing  
s i m i l a r  methods could not  be  r e l i e d  on. 

With v i r t u a l l y  no l i f e  h i s t o r y  s t u d i e s  completed on chinook salmon i n  t h e  
Kenai River ,  va r ious  assumptions w e r e  made which determined t h e  i n i t i a l  
methods u t i l i z e d  i n  a t tempt ing  t o  cap tu re  chinook salmon. These 
assumptions include:  

1.  Chinook salmon migrate  a long a broader  expanse of t h e  r i v e r  than 
o t h e r  salmon. 
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2. Chinook salmon migrated along p r e f e r r e d  rou te s .  Once a migratory 
rou te  w a s  l oca t ed ,  p l ac ing  t h e  t r a p  w i t h i n  t h a t  zone would 
cap tu re  a s i g n i f i c a n t  percentage of chinooks u t i l i z i n g  t h e  route .  

3 .  Chinook salmon p r e f e r  swimming c l o s e  t o  t h e  bottom. 

4.  Chinook salmon p r e f e r  f a s t  moving water. 

With these  assumptions i n  mind, t h e  i n i t i a l  f i s h i n g  s i t e  f o r  t h e  t r a p  w a s  
s e l e c t e d  8-1/2 miles upstream from t h e  mouth of t h e  Kenai River.  The r i v e r  
narrows t o  approximately 300 f t  a t  t h i s  po in t  and t h e  t i d a l  in f luence  
manageable (max. of 10 f t ) .  However, s w i f t  flowin): water and a scoured 
river bottom prevented t h e  300 l b  Danforth bow anchor from holding t h e  
v e s s e l  s t a t i o n a r y  and t h e  s i t e  w a s  abandoned. 

A t  m i l e  9.5,  a safe anchorage w a s  success fu l ,  bu t  on:Ly a f t e r  a d d i t i o n s  and 
Modif ica t ions  t o  t h e  o r i g i n a l  equipment were made. Addition include:  

1. Two 40-lb Danforth anchors.  Each equipped wi th  100 f t  of 5 /8  i n  
poly l i n e  and displayed a t  a 45 degree angle  of f  t h e  forward end 
of t h e  ves se l .  One o f f  t he  s ta rboard  s i d e  and one o f f  t h e  p o r t  
s i d e .  

2 .  Two 22-lb Danforth anchors.  Each equipped wi th  100 f t  of 518 i n  
ploy l i n e  and displayed a t  a 45 degree angle  of f  t h e  a f t  end of 
t h e  vessel. One o f f  t h e  s ta rboard  s i d e  and one of f  t h e  p o r t  
s i d e .  

3. Two 4-fOOt te lephone screw anchors equipped wi th  a d j u s t a b l e  3/8 
inch  galvanized steel rope (NOTE: u t i l i z e d  only when anchoring 
t h e  v e s s e l  near  a s h o r e l i n e  wi th  an extreme w a t e r  c u r r e n t ) .  

4. Attachment of numerous sandbags t o  t h e  300 l b  Danforth bow anchor 
and chain.  

The bowline w a s  modified by r ep lac ing  t h e  318 i n  galavanized s teel  rope 
wi th  1 / 2  i n  galvanized s tee l  rope as a s a f t e y  measure when t h e  t r a p  w a s  
f i shed  i n  s w i f t e r  waters. 

A problem wi th  t h e  r a i s i n g  and lowering procedure of t h e  t r a p  requi red  
f u r t h e r  modi f ica t ion .  When t h e  t r a p  w a s  lowered i n t o  t h e  r i v e r ,  t h e  water 
cu r ren t  caused t h e  t r a p  t o  d r i f t  downstream where, on occasion,  i t  would 
come t o  rest  under t h e  h u l l  of t h e  ves se l .  With f l u c t u a t i n g  t i d a l  
i n f luence ,  t h e  t r a p  w a s  i n  danger of being crushed should t h e  v e s s e l  s e t t l e  
on t h e  t r a p .  

The problem w a s  resolved by lowering t h e  f o c a l  point  of t h e  forward winch 
cable .  A sna tch  block w a s  added t o  t h e  c e n t r a l  base  of t h e  A-frame and t h e  
forward winch cab le  w a s  routed through i t .  To assisir i n  t h i s  opera t ion ,  a 
s a f e t y  cable  c e n t r a l l y  anchored t o  a brace  on t h e  A-frame w a s  a t tached  t o  
the  end of t h e  I-beam on top  of t h e  t r a p .  This  s a f e t y  cable  w a s  ad jus t ed  
t o  a l l o w  t h e  t r a p  t o  descend only 10 fee t  i n  t h e  r ive r ,  thus ,  the top  of 
the  t r a p  could not  se t t le  beneath t h e  su r face  of t h e  water. The s a f e t y  
cable  allowed t h e  forward winch cab le  t o  be "played out" and run through 
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t h e  s n a t c h  b lock .  By t i g h t e n i n g  t h e  forward winch l i n e ,  t h e  s a f e t y  c a b l e  
could  b e  removed and t h e  t r a p  al lowed t o  descend deeper  i n t o  t h e  r iver w i t h  
g r e a t l y  reduced danger  of d r i f t .  R e t r i e v a l  of t h e  trap' w a s  a reverse 
procedure .  

The t r a p  was f i s h e d  throughout  24  hour  p e r i o d s  a t  b o t h  h i g h  and low t i d e s ,  
and w i t h  and w i t h o u t  f l o o d  l i g h t s  and powerplant  n o i s e  as i n f l u e n c i n g  
f a c t o r s ,  Salmon were a l s o  c a p t u r e d  from a d r i f t  g i l l  n e t  and r e l e a s e d  
immediately behind  t h e  vessel i n  a f u t i l e  a t t e m p t  t o  f o r c e  salmon i n t o  t h e  
t r a p .  T -, t r a p  was n o t  s u c c e s s f u l  i n  c a p t u r i n g  salmon u n t i l  a l e a d  system 
was implemented t o  channel  salmon from a b r o a d e r  area of t h e  Kenai River. 

Leads c o n s t r u c t e d  of a combinat ion of 1-1/8 i n  mesh s e i n e  wlzbbing and 5-1/8 
i n  s t r e t c h e d  mesh g i l l  n e t  were u t i l i z e d .  The s e i n e  w a s  a t t a c h e d  t o  each  
s i d e  of t h e  t r a p  and t r a i l e d  25 f t  a f t ,  which comprised t h e  t h r o a t  of a 
f u n n e l .  Var ious  c o n f i g u r a t i o n s  of g i l l  n e t s  were experimented w i t h  t o  l e a d  
salmon i n t o  t h e  t h r o a t  of t h e  t r a p .  I n i t i a l l y ,  the l e a d s  were fanned o u t  
f o r  40 f e e t  a t  approximately a 4 5  degree  a n g l e  ( F i g u r e  2 )  b u t  t h i s  system, 
a l t h o u g h  moderately s u c c e s s f u l ,  q u i c k l y  s t r a i n e d  o u t  l a r g e  q u a n t i t i e s  of 
v e g e t a t i o n  (1 eaves , g r a s s ,  b ranches)  and c o l l a p s e d  under  t h e  r iver  
p r e s s u r e .  Cleaning  w a s  a l a b o r  i n t e n s i v e  p r o j e c t  and r e s e t t i n g  t h e  l e a d s  
were conf ined  t o  s l a c k  water d u r i n g  p e r i o d s  of h i g h  t i d e .  

A I.ead c o n f i g u r a t i o n ,  as shown i n  F i g u r e  3 ,  w a s  a l s o  moderately 
s u c c e s s f u l .  Sockeye salmon showed a tendency t o  f o l l o w  t h e  t r a i l i n g  l e a d  
i n t o  t h e  t h r o a t  and f u r t h e r  i n t o  t h e  t r a p .  The advantage t o  t h i s  d e s i g n  
was t h e  a b i l i t y  t o  f i s h  t h e  t r a p  f o r  l o n g e r  p e r i o d s  wi th lmt  t h e  need t o  
c l e a n  t h e  l e a d s .  The d i s a d v a n t a g e s  were i t s  narrow sampling area and 
i n a b i l i t y  t o  c a p t u r e  s i g n i f i c a n t  numbers of salmon. The f i r s t  chinook 
salmon w a s  c a p t u r e d  u s i n g  t h i s  c o n f i g u r a t i o n .  

From t h e  beginning  of t h e  f i e l d  s e a s o n ,  i t  w a s  n o t i c e d  t h a t  even when t h e  
t r a p  was thoroughly  c leaned  t h e  water f low through t h e  t r a p  was 
consi-derably impeded. A s  t h e  t r a p  w a s  f i s h e d ,  t h i s  impeded water f low w a s  
reduced even f u r t h e r  a s  d e b r i s  accumulated on t h e  f r o n t  of t h e  t r a p .  Tn 
a d d i t i o n ,  w i t h  v i s i b i l i t y  v i r t u a l l y  n o n e x i s t e n t  , salmon may have responded 
t o  t h e  t r a p  a s  i f  i t  were a p a r t i a l  b lockage  such as a larglz b o u l d e r  i n  t h e  
r i v e r  and merely s w a m  around t h e  a p p a r e n t  o b s t a c l e .  

T o  t es t  t h i s  h y p o t h e s i s ,  t h e  t r a p  w a s  s t r i p p e d  of i t s  i n n e r  w a l l  and 
reduced t c  a s i n g l e  chamber a p p a r a t u s .  I n  a d d i t i o n ,  t h e  mesh on t h e  f r o n t  
and r e a r  was r e p l a c e d  w i t h  2 i n  by 4 i n  welded w i r e  f e n c i n g .  T h i s  g r e a t l y  
i n c r e a s e d  t h e  water f low through t h e  t r a p .  

FIND I MG S 

Lower S t r e a m  F i s h e r y  

The 1981 s p r i n g  f i s h e r y  f o r  chinook salmon on Anchor River ,  Deep Creek and 
N i n i l c h i k  River  w a s  conducted under  s imilar  r e g u l a t i o n s  t h a t  have been i n  
ef5er . t  s i n c e  1978. Each s t r e a m  was open t h e  last weekend i n  May and the 
f i r s t  3 weekends of June ,  except  N i n i l c h i k  River, which was c l o s e d  a f t e r  
t h e  second weekend of June.  Each weekend inc luded  Sa turday ,  Sunday and 
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Monday. Harvest  f o r  t h i s  ent i re  f i s h e r y  was es t imated  a t  3,020 chinook 
salmon, over  51 c m  (20 i n )  i n  l eng th  and e f f o r t  W i I S  es t imated a t  32,330 
man-days. A man-day was approximately 4.0 hours .  

Stream cond i t ions  were much improved over last  y e a r ' s  (1980) f i s h e r y .  A 
r e l a t i v e l y  e a r l y  and dry  sp r ing  cont r ibu ted  t o  water l e v e l s  and condi t ions  
being nea r ly  i d e a l  throughout t h e  e n t i r e  f i s h e r y .  Apparent r e t u r n s  seemed 
hea l thy  and h a r v e s t s  were d i s t r i b u t e d  over  most of t h e  open days. Although 
runs appeared s t rong ,  d a t a  eva lua t ion  d i d  not  i n d i c a t e  s u f f i c i e n t  numbers 
t o  warran t  any a d d i t i o n a l  f i s h i n g  t i m e .  

The f i s h e r y  followed a t y p i c a l  yea r  i n  t h a t  t h e  f i r s t  weekend (Table 2 )  w a s  
t he  most product ive  due t o  t h e  f a c t  t h e  l a s t  weekend of May f e l l  on May 30 
as opposed t o  May 24 as i t  d id  i n  1980. This  y e a r ' s  f i s h e r y  commenced, i n  
essence ,  a week la ter  than  last  y e a r ' s ,  and thus  t h e  waters were clearer 
dur ing  

t h e  e a r l y  days of t h e  f i s h e r y .  Also ,  Deep Creek was f i s h a b l e  throughout 
t h e  e n t i r e  f i s h e r y ,  which i s  an unusual s i t u a t i o n ,  H i s t o r i c a l  d a t a  f o r  
t h i s  f i s h e r y  are presented  i n  Table 3. 

Escapement surveys were attempted during t h e  last  week of Ju ly .  Weather 
cond i t ions  dur ing  t h e  l a te  summer of 1981 were extremely w e t  and t h e  sky 
remained ove rcas t ,  s imilar  t o  what happened i n  15180. The surveys were 
attempted on t h e  only sunny days t h a t  occurred dur ing  t h e  spawning per iod .  
S t r e a m  condi t ions  were high and v i s i b i l i t y  w a s  reduced by t h e  amount of 
water. Condi t ions were however, b e t t e r  than  i n  1980 and, a l though the  
f i g u r e s  should be  considered minimal, t h e  au thor  feels  conf ident  t h e  
escapement estimates are i n d i c a t i v e  of t h e  numbers of f i s h  a c t u a l l y  p re sen t  
(Table 4 ) .  

During 1981, a t o t a l  of 346 readable  scales were c o l l e c t e d  from 
sport-caught chinook salmon from t h e  t h r e e  streams. Age class 1.3 (brood 
year  1976) represented  60.9% of t h e  ha rves t  whi le  Age c l a s s  1 ,4  (brood year  
1975) represented  30.3% of t h e  ha rves t .  Age c l a s s  d a t a  are presented  i n  
Tables  5 and 6. 

Deep Creek Marine F ishery  

I n  1981, t h e  creel  census w a s  operated t o  measure ang le r  ha rves t  and e f f o r t  
f o r  chinook salmon i n  t h e  marine waters of f  Deep Creek. The f i s h e r y  
commenced May 16 and w a s  continuous through Ju ly  31. 

The season ran  f o r  7 7  days and c r e e l  census ac t iv i t i e s  were conducted on 53 
days (69%). Weather w a s  considered good during t h e  e a r l y  run and poor 
dur ing  t h e  l a t e  run. 

During 1981, 1 7 7  ins tan taneous  boa t  counts  were conducted, 2,463 ang le r s  
were in te rv iewed,  278 chinook salmon were creel-checked and 8,294 ang le r  
hours  w e r e  repor ted .  These f i g u r e s  were used t o  a r r i v e  a t  t h e  fol lowing 
seasonal  estimates: e f f o r t  - 14,836 man-days; ha rves t  - 2,533 chinook 
salmon . 
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Table 2. Angler Harvest and E f f o r t  Summaries f o r  t h e  Chinook Sal-mon Fishery on the  Lower Three Kenai 
Peninsula Streams, 1981.* 

Anchor River Deep Creek N i n i l c h i k  River T o t a l  
Harvest E f f o r t  Harvest  E f f o r t  Harvest  E f f o r t  Date Harvest E f fo r t  

5/30 350 
5/31 60 

40 611 
Sub t o t  a1 450 

- 

30 
20 
50 

100 
- 

550 
690 

450 
100 
100 
650 
- 

4,480 
5,020 

2,280 
2,050 

610 
4,940 

1,650 
2,280 

980 
4,910 

830 
180 

190 
1,200 

3 10 
1,550 

1900 
11,400 

6 I 6  310 
617 40 

30 618 
Sub t o t a1 380 

- 

100 
100 

1,000 
950 

300 
80 
70 

450 
- 

1,880 
1,350 

4 90 
3,720 

5,330 
4,120 

2,350 
1,820 

7 80 
4,950 

7 10 
220 
150 

1,080 
50 

250 
- 500 

2,450 
1,770 

11,120 

6/13 150 
6/14 30 

1,090 
860 

100 
30 

130 
50 
20 

200 
- 

380 
110 
60 

550 
- 

3,490 
2,500 

880 
780 
360 

2,020 

1,520 
860 
460 

2,840 
20 

200 
- 6/15 

Sub t o t a1 
20 

150 
- 420 

2,370 
1,240 
7,230 

6/20 70 
6/21 20 

20 6/22 
Sub t o t  a1 110 

- 

820 
420 

40 
20 
20 
80 
- 

110 
40 

1,340 
740 

520 
3 20 
200 

1.040 

... ... ... 
... ... ... 300 

1,540 
500 

2:5sn 

Grand T o t a l  1,140 12,570 580 7,060 1,300 12,700 3,020 32,300 
~ 

* Figures  have been rounded to n e a r e s t  10. 
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Table 3. H i s t o r i c a l  Chinook Salmon Harvest  and E f f o r t  Data from Lower Three Kenai Pen insu la  Streams (Deep 
Creek, Nin i lch ik  River ,  Anchor R ive r ) ,  1971-1981. 

Effo r t  Length of Average Aver age  Man-Days 
Year (man-day s) Harvest Season (days) Effor t /Day Harvest/Day Per  F i s h  

1971 

1972 

1973 

1974 

1975 

1976 

1977 

1978 

15,900 

13,520 

24,100 

21,000 

19,600 

36,920 

24,520 

45,540 

240 

490 

770 

1,080 

850 

1,680 

2,170 

3,400 

1979 36,640 2,100 

1980 28,787 995 

1981 32,330 3,020 

Mean 27,170 1,530 

6 

4 

6 

6 

6 

8 

8 

16* 

16* 

12 

12 

9.1 

2,650 

3,380 

4,017 

3,500 

3,267 

4,615 

3,065 

2,846 

2,290 

2,399 

2,695 

3,000 

40 

123 

12% 

180 

142 

2 10 

27 1 

283 

175 

83 

25 2 

166 

66 

28 

31 

19 

23 

22 

11 

13 

1 7  

29 

10.7 

18.3 

~~ ~ ~ -~ - ~~ ~~ -~~ 

* Anchor River only w a s  open f o r  fou r  a d d i t i o n a l  days. 



Table 4 .  His tor ica l  Harvest and Escapement fo r  t he  Three Lower Kenai Peninsula Chinook Salmon Streams from 1966-1981. 

Anchor River Deep Creek Ninilchik River Tota l  
Year Harvest Escapement % Harvest* Harvest Escapement % Harvest* Harvest Escapement % Harvest* Harvest Escapement Run 

1966 
196 7 
1968 
1969 
1970 
1971 
1972 
1973 
19 74 
1975 
1976 
197 7 
1978 
1979 

290 
240 
250 
80 
170 
60 
180 
330 
440 
210 
830 

1,680 
1,030 

1,020 

1,330 

530 
1,800 
1,850 

1,890 
1,660 

1,290 
3,080 
4,170 
2,410 

1,200 

1,220 

1,000 

2,000 

18 
17 
32 
4 
8 
5 
9 
17 
31 
14 
21 
16 
41 
34 

50 
180 
160 
40 
60 
40 
140 
140 
290 
100 
220 
240 
590 
370 

540 
270 
200 
960 
... 
... 
530 
2 20 
740 
6 10 

1,680 
990 

1,750 
1,010 

9 
40 
44 
4 

... 

... 
21 
39 
28 
14 
12 
21 
40 
17 

200 
120 
210 
130 
280 
140 
170 
300 
350 
540 
630 
910 

1,130 
700 

670 
360 
450 
7 60 
... ... 

1,360 
640 
510 
830 

1,180 
1,400 
990 

1,390 

25 
25 
32 
15 
... 
... 
11 
32 
41 
39 
35 
40 
44 
34 

560 
540 
620 
250 
510 
240 
490 
770 

1,080 
850 

1,680 
2 , 170 
3,400 
2,100 

2 , 540 
1,830 
1,180 
3,520 
1,850+ 

3,780 
2,520 
2,250 
2,730 
5 , 940 
6,560 
4 , 410 
5 , 140 

1,220+ 

3 , 100 
2,370 
1 , 800 
3,770 
2 , 360+ 
1,460+ 
4,270 
3,290 
3,330 

7,620 
8,730 
7,810 
7,240 

3,580 

1980** 425 665 39 90 475 16 480 7 20 40 995 1,860 2,855 

Mean (excludes a l l  1970 and 1971 data)  
1966-80 540 1,770 23 200 770 23 450 865 32 1,190 3,405 4,595 
1981** 1,140 1,230 48 580 920 39 1 , 300 8 30 61 3,020 2,980 6,000 

Figures  rounded t o  neares t  10. 
* % of t o t a l  run harves ted .  
** Escapement count considered minimal due t o  high tu rb id  water during e n t i r e  summer. 



Table 5. Length Data (mid-eye to fork of tai l )  of Chinook Salmon Taken i n  
the Reereatfonal Fi&ery of Three Lower Kenai Peninsula Streams, 
1981. 

Age Class 
1.4 - 1.3 - 1.2 - 

Anchor River 

Number 
Range (mm) 
Mean (mm) 
S.D.* 

Ninilchik River 

Number 
Range (mu) 
Mean (mm) 
S.D.* 

Deep Creek 

Number 
Range (mm) 
Mean (m) 
S.D.*  

Total 

Number 
Range (mm) 
Mean (mm) 
S.D.* 

16 
485-640 

580.9 
56.2 

9 

568.9 
46.4 

5 15-640 

6 
520-630 

577.5 
40.2 

31 
485-640 

576.8 
49.5 

71 
700-890 

787.5 
43.2 

89 
560-885 

784.5 
53.9 

42 
650-860 

770.2 
47 .O 

202 
560-890 

782.5 
49.1 

36 

884.4 
59.7 

795-1030 

5 2  
650-1000 

850.1 
65.6 

15 
780-910 

851.0 
35.9 

103 

865.2 
61.3 

650-1030 

* S.D.  - Standard Deviation 
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Table 6. Age Composition of Chinook Salmon Taken in  the Recreational Harvest 
from Anchor River, Deep Creek, and Ninilchik River, 1981 

Age Class 
1 . 2  1.3 1.4 1.5 Other Total 

Number 30 209 104 1 2 346 

Percent 8.7 60.4 30.1 0.2 0.6 100 .o 

Brood Year 
1977 1976 1975 1974 Total 

Number 30 209 106 1 346 

Percent 8.7 60.4 30.7 0.2 100.0 
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Since 1973, t he  e a r l y  run (mid-May through l a t e  June) has  a t t r a c t e d  the  
ma jo r i ty  of a n g l e r s  and produced t h e  major i ty  of t h e  ha rves t .  This  year  
1981, followed a similar p a t t e r n .  Weather, as w a s  mentioned, accounted f o r  
t h e  d r a s t i c  reduct ion  in e f f o r t  shown f o r  t h e  l a t e  run. Ear ly  run f i s h  
were a v a i l a b l e  through June 19 f o r  a t o t a l  of 42 days. Ten of those  were 
regarded as poor weather days. Thus, ha rves t  w a s  es t imated a t  2,363 and 
e f f o r t  was es t imated  a t  11,601 man-days. 

Corresponding f i g u r e s  f o r  t h e  l a t e  run r e f l e c t  an est imated ha rves t  of 170 
chinook salmon by 3,235 man-days of e f f o r t .  During the l a t e  run,  23 of 35 
days w e r e  regarded as poor weather days. 

The average (1972-1980) t i m e  requi red  t o  capture  a chinook salmon i n  t h i s  
f i s h e r y  has  been 16 hours.  I n  1981, i t  requi red  nea r ly  24 hours  t o  cap tu re  
one f i s h .  Catch pe r  hour dropped i n  t h e  e a r l y  run  from a mean of 0.060 t o  
0.051 i n  1981 and f o r  t h e  l a t e  run from 0.066 t o  0.018. Table 7 p re sen t s  a 
h i s t o r i c a l  summary of t h e  f i s h e r y  i n  comparison t o  t h e  1981 r e s u l t s .  

During t h e  1981 season, 117 readable  scales were c o l l e c t e d  from t h e  s p o r t  
ha rves t ;  a l l  bu t  19 were from t h e  e a r l y  run. The predominant age c l a s s  f o r  
t he  earlv run w a s  1.3 (brood year  1976) r ep resen t ing  53.1% of t h e  ha rves t .  
Since only 19 scales w e r e  readable  from t h e  l a t e  run,  d a t a  were 
i n s u f f i c i e n t  t o  r ep resen t  t h e  age s t r u c t u r e .  Summarized age and l eng th  
d a t a  are presented  i n  Table 8. Sex r a t i o s  of t h e  t o t a l  h a r v e s t ,  both e a r l y  
and l a t e  was 1.3:l  males t o  females. 

Kenai River  Fishery 

The creel census of chinook salmon a n g l e r s  on t h e  Kenai River  commenced 
June 1, 1981, and w a s  continuous through J u l y  26, a t  which po in t  t h e  
f i s h e r y  w a s  c losed  by emergency order .  During t h a t  t i m e ,  152 ins tan taneous  
ang le r  counts  were made; 16,364 a n g l e r s  were enumerated; 11,325 a n g l e r s  
were interviewed;  13 ae r i a l  surveys were conducted; and 994 chinook salmon 
over 508 mm t o t a l  l eng th  were creel-checked. 

The run i n t o  t h e  Kenai River i s  comprised of two segments, e a r l y  and la te .  
Because of t h e  d i s t a n c e  t r ave led  and t h e  c h a r a c t e r i s t i c  behavior  of t he  
migra t ion ,  t iming i n  each segment of t h e  r i v e r  d i f f e r s .  
During 1981, e a r l y  run f i s h  were a v a i l a b l e  i n  t h e  lower s e c t i o n  of t he  
r i v e r  (Beaver Creek t o  Soldotna Bridge) from June 1 through J u l y  5 ,  and 
i n  t h e  upstream s e c t i o n  (Naptowne Rapids t o  Ski lak  Lake) from June 1 
through Ju ly  12 .  Late run f i s h  w e r e  a v a i l a b l e  i n  each s e c t i o n  from the  end 
of t h e  e a r l y  run through J u l y  26 when t h e  season w a s  c losed.  Timing d a t e s  
were assigned by analyzing ca tch  rates then  a d j u s t i n g  t o  nea res t  weekly 
pe r iod ,  i n  t h i s  case ,  Sunday. Since t h e  two runs over lap ,  a s s ign ing  a d a t e  
f o r  s epa ra t ion  i s  f o r  convenience i n  meeting t h e  requirements prescr ibed  by 
t h e  Board of F i s h e r i e s  i n  managing t h e  l a te  run. 

T o t a l  e a r l y  run  ha rves t  w a s  es t imated  a t  4,525 c h i m o k  salmon, nea r ly  2.5 
t i m e s  g r e a t e r  than  t h e  1974-1980 mean (Table 9 ) .  E f f o r t  w a s  es t imated a t  
28,335 man-days. The ma jo r i ty  of t h e  f i s h  were harves ted  i n  t h e  downstream 
s e c t i o n  (Table 10).  
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Table 7.  H i s t o r i c a l  Summary of t h e  Chinook Salmon Sport  F i she ry  i n  Marine Waters of f  Deep Creek, 1972-1981. 

Early Run Late Run T o t a l  
Catch/ E f f o r t  Catch/ E f f o r t  Catch/ E f f o r t  

Year Harvest  Man-Days Hour Harvest  Man-Days Hour Harvest Man-Days Hour 

1972 

1973 

1974 

1975 

1976 

1977 

1978 

ul 
4 

1979 

1980 

1,000 

519 

500 

540 

5,495 

4,617 

2,669 

3,088 

521 

2,357 

5,245 

3,810 

3,370 

12,268 

18,803 

14,413 

13,352 

8,065 

0.119 

0.028 

0.037 

0.061 

1.101 

0.069 

0.059 

0.053 

0.017 

1,250 

49 1 

100 

345 

1,382 

366 

2,693 

1,164 

747 

1,253 

2,795 

1,280 

4,680 

6,365 

6,938 

9,402 

8,728 

9,104 

0.272 

0.050 

0.034 

0.031 

0.057 

0.017 

0.081 

0.034 

0.021 

2,250 

1,010 

600 

885 

6,877 

4,983 

5,362 

4,252 

1,268 

3,610 

8,040 

5,090 

8,050 

16,635 

25,741 

23,815 

22,080 

17 , 169 

0.173 

0.034 

0.036 

0.044 

0.088 

0.056 

0.068 

0.046 

0.019 

\. mean 
1972-80 2,105 9,076 0.060 949 5,616 0.066 3,054 14,692 0.063 

0.042 1981 2,363 11,601 0.051 170 3,235 0.018 2,533 14,836 



Table 8. Summarized Data from Readable Sca le s  Col lected from Chinook Salmon Harvested i n  t h e  Deep Creek 
Fishery,  1981. 

Age Class 
Brood Year 

1.2 1.3 1.4 1.5 Other Tota l  
1977 1976 1975 1974 

Number 

Percent  

Length Range (nun)* 

Mean (nun)* 

Standard Deviation 

! h ? 2  e r  

Percent  

Length Range (mm)* 

Mean (nun)* 

Standard Deviat ion 

9 

9.2 

560-690 

645.6 

54.1 

c! 

. .. 

... 

... 

... 

Early Run 

52 32 1 

53.1 32.7 1.0 

680-960 780-1080 940 

836.0 929.4 940.0 

65.5 71.4 ... 

Late Run 

2 1b 3 

10.5 73.7 15.8 

780-915 885-1170 1000-1145 

847.5 1022.8 1005 

95.4 73.7 82.3 

4 

4.0 

660-930 

810.0 

137.5 

0 

... 

... 

... 

... 

98 

100.0 

5 60- ma0 

850.0 

103.1 

19 

100.0 

780-1170 

1008.7 

92.2 

* Mid-eye t o  fo rk  of t a i l .  



Table 9. H i s t o r i c a l  Summary of Kenai River  Chinook Salmon Fishery ,  1974-1981. 

Spor t  F ish ing  Kina i  River  
Ear ly  Run Late Run T o t a l  

Catch/ Catch/ Catch/ 
Year Harvest E f f o r t  Hour Harvest  E f f o r t  Hour Harvest  E f f o r t  Hour 

1974 1,685 11,275 0.041 3,225 12,335 0.037 4,910 23,910 0.038 

1975 6 15 15,047 0.011 2,355 14,943 0.044 2,970 29,990 0.024 

1976 1,554 16,430 0.024 4,477 28,030 0.039 6,031 44,460 0.033 

1977 2,173 35,479 0.019 5,148 47,539 0.036 7,321 83,018 0.029 

1978 1,542 19,569 0.018 5,578 60,636 0.026 7,120 80,232 0.024 

wl \D 1979 3,661 39,665 0.022 4,634 58,895 0.022 8,295 98,560 0.022 

1980 1,946 32,365 0.016 3,608 38,260 0.018 5,554 70,625 0.017 

Mean 1,883 24,260 0.022 4,146 37,238 0.032 6,029 61,500 0.027 

1981 4,525 28,335 0.031 5,285 29,906 0.032 9,810 58,241 0.032 



Table  10. H i s t o r i c a l  Harvest  Comparison by River  s e c t i o n  f o r  Kenai River  Chinook Salmon F i s h e r y ,  1976-1981. 

Upstream Sect ion  Midstream S e c t i o n  Downstream S e c t  i o n  Shore Anglers Total 
Harves t  Harves t  P e r c e n t  - Harvest  P e r c e n t  Harvest  P e r c e n t  Harves t  P e r c e n t  

1876 492 31.7 2 16 13.9 721 
197 7 737 33.9 166 7.6 1,083 
1978 673 43.6 102 6.6 646 
197 9 lo3 3.9 290 10.9 2 , 156 

46.4 '125 8.0 1,555 

42.0 1 2 1  7.8 1,542 
81.0 112 4.2 2,661 

49.9 187 8.6 2,173 

LATE RUN 

197b 89 2.0 616 13.7 3,370 75.3 402 9.0 4,477 
1977 232 4.5 389 7.6 4,046 78.6 481 9.3 5,U8 

1981 255 4.3 660 12.6 4,150 79.0 220 4.2 5,2@5 

BOTH RUNS 

1976 581 9.7 832 13.8 4,091 
1977 969 13.2 5 55 7.6 5,129 
1978 951 13.4 541 7.6 5,075 
197 9 329 4.5 654 9.0 5,975 

67.8 527 8.7 6,031 
7 0 . 1  668 9.1 7,321 
71.3 553 7.7 7,120 
81.9 337 4.6 7 , 295 

1980 707 12.7 805 14.5 3,553 64.0 48 9 8.8 5,554 
Mean 707 10.6 678 10.2 4,764 71.5 515 7.7 6 , 664 
1 9 8 1  601 5.8 1,188 1 2 . 1  7,614 77.9 407 4.2 9,810 



The Kenai River remained r e l a t i v e l y  clear through t h e  month of June which 
allowed f o r  more product ive  angl ing.  I n  a d d i t i o n ,  a l though no d e f i n i t i v e  
d a t a  are a v a i l a b l e  concerning t h e  t o t a l  s i z e  of t h e  e a r l y  run,  i t  appears  
as though t h e  r e t u r n  w a s  l a r g e r  than  most yea r s .  The U. S. F i sh  and 
W i l d l i f e  Se rv ice ,  i n  t h e i r  research  on t h e  K i l l e y  River, a t r i b u t a r y  t o  t h e  
Kenai River ,  es t imated t h e  escapement i n t o  t h a t  system of 5,000 t o  8,000 
per .  comm., 1981). It i s  f e l t  t h a t  t h e  K i l l e y  River  i s  t h e  major producer 
of e a r l y  run f i s h  and t h a t  con t r ibu t ion  could approach 60% of the t o t a l  
run. 

The technique c a l l e d  " tad  pol lying" o r  working a b r i g h t  d iv ing  p lug  through 
a ho le  r e a l l y  developed i n  popu la r i ty .  It appeared i n  1980, b u t  t h i s  p a s t  
yea r ,  approximately h a l f  t h e  a n g l e r s  were us ing  t h e  technique and it  
appeared t o  be q u i t e  successfu l .  In  add i t ion ,  many of the! f i s h i n g  guides  
were u t i l i z i n g  t h i s  technique which accounted f o r  a s u b s t a n t i a l  share  of 
t h e  ha rves t .  

Late run ha rves t  w a s  es t imated  a t  5,285 chinook salmon and e f f o r t  w a s  
es t imated  a t  29,906 man-days. Undoubtedly these  f i g u r e s  would have been 
h ighe r  had t h e  season remained open through Ju ly  31. 

The emergency order  c los ing  t h e  f i s h e r y  was i n  compliance wi th  a Board of 
F i s h e r i e s  po l i cy  t h a t  a l lows  t h e  s p o r t  ha rves t  and commercial ha rves t  t o  
equate  un le s s  a d d i t i o n a l  commercial t i m e ,  beyond t h e  scheduled pe r iods ,  i s  
requi red .  I n  t h a t  s i t u a t i o n ,  t h e  al lowable s p o r t  ha rves t  would be reduced 
by t h e  number of chinook salmon taken during t h e  a d d i t i o n a l  pe r iods  i n  t h e  
set  n e t s  on t h e  east s i d e  beaches. Scheduled commercial chinook salmon 
ha rves t  from set  n e t  areas (244-20,30,40) t o t a l e d  6,2133. Addi t iona l  
pe r iods  accounted f o r  1,196 chinook salmon. Thus, t h e  al lowable s p o r t  
ha rves t  was 5,007 + 10%. The f i n a l  estimate of 5,285 w a s  only 278 (5.5%) 
f i s h  above t h e  t o t a l  allowed, w e l l  w i th in  t h e  l i m i t s  of t h e  pol icy .  A 
h i s t o r i c a l  comparison of t h e  f i s h e r i e s  t h a t  ha rves t  Kenai River  chinook 
salmon i s  presented  i n  Table 11. 

Another po in t  of i n t e r e s t  i s  t h e  inc reas ing  l eng th  of an average man-day 
(Table 12) .  An average man-day i n  1977 w a s  3.2 man-hours, whi le  i n  1981 i t  
w a s  4 .3  man-hours. Corresponding f i g u r e s  f o r  t h e  l a t e  run; a man-day i n  
1977 w a s  2 .8  man-hours and i n  1981 5.0 man hours.  Thu:;, t h e  apparent  
decrease  i n  e f f o r t  as expressed i n  man-days i s  not  as g r e a t  when man-hours 
are  compared. E f f o r t  i n  man-days i n  1981 w a s  29.9% lower than  t h e  
1977-1980 mean. However, man-hours were reduced by only 8.3% from t h e  
1977-1980 mean. 

The guiding indus t ry  on the  Kenai River i s  inc reas ing  very  r ap id ly .  I n  
1974 and 1975, a l though w e  have no documentation, guides  picobably numbered 
less than  10. I n  1981, nea r ly  h a l f  (49.8%) t h e  t o t a l  ha rves t  and 
approximately 25% of t h e  e f f o r t  was by guided a n g l e r s  (Table 1 3 ) .  Although 
t h e r e  i s  no way t o  determine t h e  number of i nd iv idua l  gu ides  opera t ing  on 
t h e  r i v e r ,  by ask ing  each boa t  i f  they were being guided a t  t h e  t i m e  of t h e  
in t e rv i ew t h e  propor t ion  of guided t o  unguided a n g l e r s  was poss ib l e  t o  
determine. Guided a n g l e r s  were a l s o  nea r ly  t h r e e  t i m e s  as e f f i c i e n t  as t h e  
unguided ang le r ;  ca t ch  p e r  hour f o r  guided a n g l e r s  w a s  0.068 and 0.022 f o r  
unguided ang le r s .  
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Table 11. Historical &port a& Commercial Harvnst of Kenai River Chinook 
Salnaon, 1974-1981. 

(244-20 30,40) 
Year Deep Creek Marime Camercial Set N e t  Kenai River Total 

1974 
1975 
1976 
1977 
1978 
1979 
1980 
1981 

Mean 

1974 
1975 
1976 
1977 
1978 
1979 
1980 
1981 

Mean 

1974 
1975 
1976 
1977 
1978 
1979 
1980 
1981 

Mean 

500 
540 

5,495 
4,617 
2,669 
3,088 

521 
2,363 

2,474 

100 
345 

1,382 
366 

2,693 
1 , 164 

747 
170 

87 1 

600 
885 

6,877 
4,983 
5,362 
4,252 
1,268 
2,533 

3,345 

Early Run 

211 
185 
876 

1,075 
858 

1,062 
663 
946* 

7 35 

Late Run 

5,404 
3,497 
7,361 
7,631 

10,786 
6,840 
8,055 
8,765 

7,292 

Both Runs 

5,615 
3,682 
8,237 
8,706 

11,644 
7,902 
8,7 18 
9,711 

8,027 

1,685 
615 

1,554 
2 , 173 
1,542 
3,661 
1,946 
4,525 

2,212 

3,225 
2,355 
4,477 
5 , 148 
5,578 
4,634 
3,608 
5,285 

4 , 288 

4,910 
2,970 
6,031 
7,321 
7 , 120 
8,295 
5,554 
9,810 

6,500 

2,396 
1,340 
7,925 
7,865 
5,069 
7,811 
3 , 130 
7,834 

5,421 

8,729 
6,197 

13,220 
13 , 145 
19,057 
12,638 
12,410 
14,220 

12,45 1 

11,125 
7,537 

21 , 145 
21,010 
24,126 
20,449 
15,540 
22,054 

17,872 
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Table 12. Comparative E f f o r t  Data i n  Man-Hours and Man-Days f o r  Past  F ive  Years of Kenai R i v e r  Chinook Salmon F i s h e r y ,  1977-1981. 

E a r l y  Run 

Ups t ream Mid-Stream Downs t ream Shore 
Sect ion  Sec t ion  S e c t  ion  Anglers T o t a l  

Man Hours/ Man Man Hours/ Man Man Hours/ Man Man Hours/ Man Man Hours/ Man 
Year Hours Man-Day Hours Days Man-Day Hours Man-Day % Man-DaY Hours k I & Y  C * P * U * E *  

1977 35,928 10,679 3.4 7,793 2,484 3.1 49,704 16,426 3.0 18,582 5,890 3.2 112,007 35,479 3.2 0.021 

1979 23,416 7,280 3.2 10,600 2,992 3.5 94,366 26,230 3.6 10,772 3,073 3.5 139,154 39,665 3.5 0.022 
1978 35,698 7,761 4.6 5,885 1,199 4.9 38,800 7,321 5.3 16,241 3,288 4.9 96,624 19,569 4.9 0.017 

1980 30,108 6,663 4.5 18,110 4,620 3.9 61,356 17,530 3.5 13,445 3,552 3.8 123,019 32,365 3.8 0.016 
1981 29,502 6,066 4.9 13,306 3,119 4.3 67,770 16,735 4.0 10,303 2,415 4.3 120,881 28,335 4.3 0.031 

Mean 30,930 7,690 4.0 11,139 2,883 3.9 62,400 16,866 3.8 13,869 3,644 3.8 118,338 31,083 3.9 0.022 
0 
w 

L a t e  Run 

1977 14,962 5,087 2.9 9,398 3,328 2.8 88,312 31,233 2.8 22,410 7,891 2.8 135,082 47,539 2.8 0.038 
1978 24,660 7,046 3.5 15,169 4,334 3.5 137,120 39,177 3.5 35,268 10,076 3.5 212,217 60,633 3.5 0.029 
1979 26,478 7,565 3.5 15,276 4,413 3.5 143,256 40,930 3.5 20,877 5,987 3.5 205,887 58,895 3.5 0.022 
1980 29,416 6,742 4.4 23,684 5,311 4.5 90,200 23,401 3.9 11,135 2,806 4.0 154,435 38,260 4.0 0.018 
1981 22,284 4,965 4.5 17,842 3,574 5.0 96,660 18,861 5.1 12,510 2,506 5.0 149,296 29,905 5.0 0.032 

Mean 23,560 6,281 3.8 16,274 4,192 3.9 111,110 30,720 3.6 20,440 5,853 3.5 171,384 47,046 3.6 0.028 

Seasonal 
Ave. 54,490 13,951 4.0 27,413 7,024 3.9 173,510 47,155 3.7 34,309 9,497 3.6 289,722 77,627 3.7 0.025 



Table 13. Comparison Between Guided and Unguided Chinook Salmon Anglers on t h e  Kenai River  by River  
Sect ion, l981.  

Downstream Sec t ion  
h i d e d  

Ungzl ided 

Upstream Sect ion  
Guided 
Unguided 

Tota l  River 
Guided 
Unguided 

Ea r ly  Run L a t e  Run Both Runs 
Percent Pe rcen t  Catch/ Percent  Percent  Catch/ Percent  Percent  Catch/ 
Harvest E f f o r t  Hour Harvest E f f o r t  Hour Harvest  Effort Hour 

30.3 0.076 53 .O 28.5 0.087 52.1 31.0 0.072 52.5 
47 .o 71.5 0.030 47.9 47.5 69.7 0.030 6'9.0 0.030 

25.0 13.3 0.013 26.1 10.8 0.030 25.6 11.8 0.023 
75 .O 86.7 0.006 73.9 89.2 0.010 74.4 88.2 0.009 

51.1 23.2 0.072 49.1 24.6 0.066 49.8 24.2 0.070 
48.9 76.8 0.021 50.9 75.4 0.022 50.2 75.8 0.022 

m a 



During June and J u l y ,  a t o t a l  of 340 readable  scales were c o l l e c t e d  from 
chinook salmon harves ted  i n  t h e  r e c r e a t i o n a l  f i s h e r y  i n  t h e  !Kenai River ,  
223 from e a r l y  run f i s h  and 117 from la te  run f i s h .  Table 14 p resen t s  
summarized d a t a  from t h e  1981 f i s h e r y .  The predominant age class w a s  1.4 
(brood year  1975). Age composition appeared t o  fo l low t h e  h i s t o r i c a l  
p a t t e r n  (Table 15 ) ,  a l though t h e  con t r ibu t ion  by age class l.!i was not  as 
s t rong  as has  been i n  some y e a r s  and hence t h e  absence of any real ly  large 
f i s h  (80+ l b s )  . An average f i s h  during t h e  e a r l y  run weighed 12.7 kg (28 
l b s ) ,  whi le  l a t e  run f i s h  averaged 15.4 kg (33.9 l b s ) .  

Kenai River F ish  T r a D  

The KRFT i n i t i a l l y  captured very  few f i s h .  One Dolly Varden was captured 
on June 17 and t h e  f i r s t  salmon ( fou r  sockeye) were captured on July 8. By 
J u l y  8 ,  t h e  e a r l y  run of chinook salmon was p a s t  t h e  t r a p  s i t e  and it w a s  
apparent  t h a t  t h e  KRFT would no t  be capable  of captur ing  a s t a t i s t i c a l l y  
s i g n i f i c a n t  number of f i s h  without  cons iderable  experimentat ion and 
modi f ica t ion  dur ing  i t s  f i r s t  f i e l d  season. 

Tn an a t tempt  t o  ga the r  some da ta  from t h e  l a t e  run, an a d d i t i o n a l  
cap tur ing  technique was implemented whenever t i m e  permit ted.  This  
technique w a s  t h e  same one u t i l i z e d  during t h e  1980 f ' i e l d  season 
(Hammarstrom, 1981). A 25 f t  s e c t i o n  of 5-1/8 i n  s t r e t c h e d  mesh g i l l  n e t  
was d r i f t e d  perpendicular  t o  t h e  r i v e r  cu r ren t  from t h e  bow of a powered 
s k i f f .  Using t h i s  technique,  98 chinook salmon were capture13 and tagged 
wi th  "Petersen" d i s c s  between J u l y  9 and August 4 ,  1981. This  represented  
a t o t a l  of 13 ope ra t iona l  days. 

The KRFT captured a t o t a l  of 38 sockeye salmon, 29 coho salmon and t h r e e  
chinook salmon from June 9 through August 9 ,  1981. Leads cons t ruc ted  of 
mesh material increased  t h e  ca tch  ra te  only s l i g h t l y .  Inc reas ing  t h e  water 
flow through t h e  t r a p  showed t h e  g r e a t e s t  s i n g l e  improvement i n  t r a p  design 
f o r  captur ing  salmon. Forty-one (56%) of t h e  t o t a l  73 salmon were captured 
a f t e r  the  water flow w a s  i n i t i a l l y  increased.  Unfortunately t h i s  
modi f ica t ion  was t h e  f i n a l  one implemented 12  days before  t h e  season was 
terminated.  

The d r i f t  g i l l  n e t  ca tches  showed chinook salmon migrat ing through the  
e n t i r e  width of t h e  Kenai River ,  however, t h e r e  were some "preferred" areas 
where f i s h  were captured i n  g r e a t e r  numbers. These "preferred" areas 
became s i tes  f o r  f i s h  t r a p  opera t ions .  General ly ,  when "preferred" areas 
were discovered near  t h e  sho re l ine ,  t h e  KRFT w a s  set a t  these  l o c a t i o n s  as 
anchorage w a s  a s su rab le ,  and t h e  opera t ion  obs t ruc ted  less boat  t r a f f i c .  
Along t h e  cu t  bank, wi th  t h e  water flow maximized through t h e  t r a p ,  coho 
and sockeye salmon ca t ches  increased  s u b s t a n t i a l l y ,  however, chinook salmon 
ca tches  remained low. 

Because of t h e  wide migratory rou te s  observed t o  be uti l ize13 by chinook 
salmon, f u t u r e  ope ra t ions  w i l l  r e q u i r e  a lead  system t o  be used i n  
conjunct ion wi th  t h e  improved waterflow through t h e  t r a p .  A l e a d  system 
which can wi ths tand  t h e  w a t e r  p re s su re ,  avoid accumulating d e b r i s  and be  
p r a c t i c a l  economically without  obs t ruc t ing  n a v i g a b i l i t y  w i l l  improve t h e  
e f f e c t i v e n e s s  of t h e  t r a p  and hopefu l ly  r e s u l t  i n  t h e  cap tu re  of 
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Table 15. Historical Age Composition of Major Age Classes in Percent, of 
Chinook Salmon Harvested from the Kenai River, 15174-1981. 

Harvest Age Class 
Year 1.2 1.3 1.4 1.5 

Early RurL 

1976 
1977 
1978 
1979 
1980 
1981 

Mean 

Late Run 

1976 
1977 
1978 
1979 
1980 
1981 

Mean 

Total Both Runs 

1974 
1975 
1976 
1977 
1978 
1979 
1980 
1981 

Mean 

27.8 
14.4 
15.9 
5.8 
9.0 

14.7 

14.6 

30.4 
11.6 
12.6 
15.1 
21.1 
12.8 

17.3 

5.9 
44.5 
29.3 
12.9 
13.5 
9.6 

15.7 
14.0 

18.2 

25.3 
30.3 
18.8 
30.8 
14.9 
32.1 

25.3 

20.5 
41.6 

8.0 
17.8 
21.5 
22.2 

21.9 

4.7 
32.5 
22.5 
35 .O 
11.1 
25.4 
18.6 
28.7 

22.3 

44.3 
53.7 
65.3 
51.9 
69.8 
51.4 

56.1 

45.1 
45 .O 
77.7 
54.8 
49.7 
62.4 

55.9 

83.5 
20.0 
44.8 
48.9 
74.2 
53.1 
58.7 
55.2 

54.9 

2.6 
1.5 
0 

11.5 
6.3 
1.8 

4.0 

4.0 
1.7 
1.7 

12.3 
7.5 
2.6 

4.9 

5.9 
3.0 
3.4 
1.6 
1.2 

11.9 
7.0 
2.1 

4.6 
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s t a t i s t i c a l l y  s i g n i f  i c a n t  numbers of chinook salmon t o  more accu ra t e ly  
assess t h e  t o t a l  spawning popula t ion  i n  ehe h a i  River.  

DISCUSSION 

Kenai River  Chinook Salmon Fishery 

The 5% day c losu re  on t h e  r iver w a s  received wi th  very  few complaints from 
t h e  gene ra l  publ ic .  The f i s h i n g  guides  r e g i s t e r e d  most of t h e  r e s i s t a n c e  
t o  t h e  c losu re .  Many people  repor ted  f a i r  nw&ars of chinook salmon around 
i n  e a r l y  August, e s p e c i a l l y  i n  t h a t  s e c t i o n  of t h e  r i v e r  downstream from 
the  Soldotaa br idge.  It was thought t h e  c l o s u r e  was success fu l  i n  a l lowing 
an a d d i t i o n a l  1,500 f i s h  t o  spawn which otherwise would have been harves ted  
had t h e  f i s h e r y  remained open. 

There is a very  s t rong  p o s s i b i l i t y  of a similar c losu re  i n  1982. The 
c losu re  i s  a r e s u l t  of t h e  cowmercial set ne ts  on t h e  east s i d e  of Cook 
I n l e t  i n c i d e n t a l l y  ha rves t ing  chinook salmon i n  t h e i r  p u r s u i t  of sockeye 
salmon. The sockeye salmon r e t u r n  t o  t h e  Xenai River should be  s t rong  once 
aga in  and i f  so the set n e t  could once aga in  be needed t o  adequately 
ha rves t  t h a t  r e t u r n .  I n  1981, s t rong  winds throiighout t h e  per iod  when 
sockeye salmon are a v a i l a b l e  i n  Cook I n l e t  prevented t h e  commercial d r i f t  
f l e e t  from i t s  usua l  e f f i c i e n c y .  The f i s h  t h a t  normally would be harves ted  
by t h a t  d r i f t  f l e e t ,  which does not  ha rves t  s i g n i f i c a n t  numbers of chinook 
salmon, had t o  be harves ted  by t h e  in-shore set  n e t s  during a d d i t i o n a l  
per iods .  The l i m i t s  of t h e  Board po l i cy  were reached and t h e  r iver c losed .  

A t  t h e  December 1981 Board of F i s h e r i e s  meeting, the Div is ion  of Spor t  F ish  
was d i r e c t e d  t o  dev i se  a r e g i s t r a t i o n  system t h a t  would e f f e c t i v e l y  
determine t h e  number of commercial f i s h i n g  guides  ope ra t ing  on t h e  Kenai 
River.  The r egu la t ions  have been d r a f t e d  and w i l l  be  presented  t o  t h e  
Board i n  March 1982 f o r  adoption. Thus, t h e  1982 f i s h e r y  would be conducted 
under a r e g i s t r a t i o n  system f o r  commercial guides .  

There has  been s u b s t a n t i a l  support  from t h e  local. guides .  Much of t h e  
support  has  been p r o v i n c i a l  i n  na tu re ,  Many of t h e  l o c a l  guides  have 
voiced opinions s t a t i n g  t h a t  they would l i k e  t o  see guiding l imi t ed  t o  
l o c a l  r e s i d e n t s  only.  
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