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ABSTRACT

Estimates at Lower Russian Lake weir revealed the out -mi {-ration of sock-
eye salmon, Cne&.'-'rtynehiii; ncrka (U'a 1 bauni) , Mi'iolts was 1,018,52V, The
peak of the migration (73 percent of the total ) occurred during the
15-day period May 22-.June 5. Age class 1.0 and 2.0 comprised 98. A
and 1.6 percent, respectively, of the out-mi (.'.rat i on . Average length
of sockcyc .salmon smolis sampled was 97.3 mi 1 1 i met ers . *

'A creel census was conducted during the Russian River sockeyc salmon
sport fishery to determine harvest and effort. The. census revealed
55,000 man-days of effort were expended to harvest 35,230 adult fish.
Early and late runs contributed 8,400 rind 26,830 r.almon, respectively
to this harvest. Due to a record late run adult return, an additional
640 meters (approximately 0.1 mile) was opened to sockeye salmon fishing
above Russian River F a l l s on August 1. Anglers harvested 3,947 salmon
(14.7 percent of the la t e run catch) from this area. Early and late
run harvest rates were O.OS7 and 0.1 S3 salmon per angler hour, respec-
tively. Anglers harvested 24.0 percent of the sockeye salmon which re-
turned to Russian River in 1979. v

Early run escapement was 19,700 sockeye-
of the largest recorded and exceeds the
escapement of 12,975 by 51.9 percent. i
at Russian River weir was 87,920. This
ed since the inception of this program,
fish spawned below Russian River Falls.
was therefore 91,840.

salmon. 'Hiis escapement is one
16 year historical average
.ate run escapement enumerated
is the highest, escapement record
An additional 3,920 late run
Total late run 1979 escapement

*Smolt enumeration at Russian River weir in 1979 was funded and
conducted by the Division of Fisheries Rehabilitation and Enhancement
Division (FRF.D) . Results arc reported here in the interest of research
continuity associated with the Russian River drainage.



Management of the 1979 recreational sockeye salmon fishery
* cated by a larger than average early run, a record late run return and

atypically low water which enabled both runs to move rapidly through
the fishery. The management strategies employed to address this unique
situation are presented and discussed.

Analysis of scales collected at Lower Russian Lake weir r
early and late runs were dominated by fish that resided
fresh water. Harly run salmon were primarily three
while the la t e run were primarily two-ocean (91.2
are comparable to historic age structures. Average lens>
late run fish were S9S.2 f?^ ^ inches) and 548.0 f21,6 i'

yCarS in

meters, respectively. Male to fc
1:0,8 and for t h e l a l e run 1:1.3.
are presented and discussed.
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B A C K G R O U N D

Russian River is a clear stream adjacent to tho qt* T ' , , -
(6 mi) west of the Kenai Peni nsu, a 'co^un v " ̂  r'T, J
pro^nmcly 161 km (100 mi) south of Alaskn'-a arne- ct A§ " 3P

fhe stream is bordered on either side by Fed or, > ; AncnoraSe
The area to the south is administered by he re,'' c°»r<>"'* I'^ds.
and on the north by tlle Chugach Nation F res A
ferry at the confluence of the Kenai and Pns^
glers to the south bank. This *%?<* ̂  ̂  , c
ceives an average of 50% of all angler effort III i
intercept the runs prior to their Ĵ "?, o R , f
jnaining effort occurs on the approximately ^ 2 km "
River above the confluence area'and belo^Rus i
access as provided at the Kenai National Moose

operat



confluence of the Kt;nai and Russian Rivers and at the Chugach National
* Forest campground located on Russian RiveT. Figure 1 indicates the

general location of Russian River as well as depicting the Russian River
drainage in relation to the Kenai River and other pertinent land marks.

Sockeye salmon sport fishing is restricted to Lower Russian River from
a marker 548 m (600yds) below Russian River Falls to a marker 1,646 ro
(1,800 yds) below the Kcnai and Russian River confluence, a total dis-
tance of approximately 4.8 km (5 mi). Lower Russian River and the con-
fluence of the Kcnai and Russian River is commonly known as the "fly-
fishing-only-area", and from June 1 through August 20, terminal gear is
restricted to coho (.streamer) flies with a gap between point and shank
no greater than 9.5 mm (3/8 in). The area -between a marker below the
ferry crossing and a marker 640 m (700 yds) upstream on the Russian River
is closed to all fishing from June-1 through July 14 to provide addition-
al protection to early run sockeyc salmon which concentrate in this area
for a period of l i m e before continuing their upstream migration (Figure
2). Sockeye salmon sport fishing is permitted in the Kenai River below
the "fly-fishing-only-arca" with conventional tackle. Harvest and ef- ,
fort is, however, minimal due to the glacial nature of the Kenai River.

Lower Russian River from its confluence with the Kenai River to a point
approximate])' 3.2 l;m (2 mi) upstream is of moderate gradient. Upstream
from this point the stream flows through a canyon of considerable gradi-
ent commonly known as Russian River Falls, (Hiring the previous 17 years
sockeyc salmon have been delayed in the canyon on several occasions due
to a velocity barrier caused by abnormally high water.' Documented sock-
eye salmon m o r t a l i t i e s associated with this harrier occurred i.n both
1971 and 1977 (Kelson, 1978). In 1971 the Sport Fish Division recommended
construction of a fish passage facility to enable salmon to negotiate
the Fails at high flows. The structure was built during the winter of
1978-79 and employed for the first time during the 1979 season.

Russian River r.ockeye salmon runs are hi modal, i.e., there are two
distinct runs. Migrational timing, entry into the fishery and average
run size has been previously discussed (Kelson, 15)76 and 1977). Resi-
dent and anad ruinous fish species common to Russian River are presented
in Tab]el.

Lower Russian Lake, located 0.8 km. (0.5 mi) above Russian River Falls,
supports an a c t i v e Dolly Varden and rainbow trout sport fishery. Physi-
cal characteristics of the lake have been previously described (Nelson,
1979). No early run sockeyc salmon spawn in the lake or its tributaries.
Observation suggests a few ( 500) late run fish spawn in the shoal area
(Kelson, 1979). This lake is utilized by rearing chinook and coho sal-
mon .

Upper Russian River enters Lower Russian Lake from the south. This
stream connects Upper and Lower Russian Lakes. Nelson (1976) has pre-
sented a d e t a i l e d description of this stream as well as Upper Russian
Lake. Figure 3 is a schematic diagram of Upper Russian Lake depicting
the known spawning areas of both early and la t e runs.
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. Management and research associated with the Russian River drainage has
been conducted by the Sport Fish Divison of the Alaska Department of
Fish and Game since 1962. Prior information pertaining to this fishery
has been presented by Lawl cr (1963, 1964), F.ngcl (1965 through 1972) and
Nelson (1973 through 1979).

To monitor angler effort and ascertain the recreational harvest of sock-
eye salmon, a creel census has been conducted since the inception of
this project. In addition to seasonal harvest and effort the census
provides catch per unit effort data which is employed for "in-season"
management of the stocks. Further management information is obtained
from exact cnumernLion of the spawning escapement as fish pass through
the weir located below Lower Russian Lake.

Regulatory measures affecting this 'fishery from 1960 through 1966 have
been reviewed by Hngcl (1967). Regulatory changes from 1967 through
1975 have been presented by Nelson (1976). Basic regulation of the
fishery has not been changed since 1975.

Despite an increasingly restrictive fishery, recreational demands upon
the Russian River sockcye salmon resource has at times been greater
than the stocks can sustain. This is evidenced in that the Sport Fish
Division has closed all or part of the fishery on 17 difference occas-
ions since 1969. One emergency closure was required for management
purposes'-in 1979. Extensive emergency openings and closings of this
system indicate that it is probably the most intensely managed sport
fishery in Alaska.

The Russian River management program is currently directed towards "in-
season" evaluation of stock status to evaluate the effects and effec-
tiveness of current regulatory practices. Research activities presently
emphasize the collection and evaluation of life history data. Objec-
rives include determination of optimum escapement goals for both runs
and ultimately predictions of sockcye salmon returns to Russian River.
The latter objective can not be realized until stock separation tech-
niques are perfected in Cook Inlet to determine the late run Rtissian
River sockeye salmon ":s contribution to the commercial fishery.

RHCOMMENDATJONS

1. The feasibility of stabilizing the flow of Upper Russian Creek dur-
ing the early run's spawning and egg incubation period should be
investigated. Data indicate large numbers of eggs were washed
from this stream by high water in 1976 and 1977. Egg loss from
high water w i l l adversely affect the number of returning adults.

2. The present objectives of the Russian River Sockeye Salmon Study
should be continued.



Table 1. A List of Common Names, Scientific Names and Abbreviations of
Fish Species Found in Russian River Drainage.

Common Name

Sockeye salmon

Chinook salmon

Coho salmon

Pink salmon

Dolly Varden

Rainbow trout

Slimy sculpin

Scientific Name and Author Abbreviation

Oncorhynchus nsrka (H 'a lbaum)

Oncorhynchus tslvtwytsclia (H'albaum)

Chicorhynchus kisutch (H ' a lbaum)

Oncoi'liynchus gorbuscha (H 'a lbaum)

Salvc.li.rMS maltna (Wa lbaum)

Salmo gai^dneri- R ichardson

Coitus oognatus R i c h a r d s o n

SS

PS

DV

RT

SSC



OBJECTIVES

1. To determine adult harvest of sport caught early and late run
Russian River sockeye salmon in Russian River drainage,

2. To collect and analyze biological data concerning abundance
and migrational timing of adult sockcyc salmon in the Russian
River drainage.

3. To determine age composition of adult early and late run Rus-
sian River sockeye salmon escapements enumerated at Lower
Russian Lake Weir.

A. To determine egg deposition .of early and late run spawning
sockeye salmon in two major tributaries of Upper Russian Lake,
i.e. Upper Russian and Bear Creeks.

5. To determine fecundity of early and late run Russian River
female sockeye; salmon and to determine the relationship (if
any) between- fish length and average number of eggs per sock-
eye salmon female.

6. To collect basic cl imat ol ogi cal data (pi-ecipi.tation, water and
air temperature, stream discharge) at Lower Russian Lake and
to determine if a relationship exists between these parameters
and migrationa! timing.

7. To evaluate the effects and effectiveness of a fish pass at
Russian River Falls.

8. To evaluate current regulations.governing this sport fishery
and to provide ;recommcndations for future management and re-
search.

. !• :

I li : ::l

TECHNIQUES USED

The 1979 Russian River creel census was a modification of the technique
described by Ncuhold and1 Lu (1957). Sampling procedures and calculations
were identical to those outlined by F;ngel (1965, 1970, 1972) and Nelson
(1973, 1975). 1

Adult escapements were enumerated by weir at the outlet of Lower Russian
Lake. The present weir was constructed in June, 1975 and replaced a
temporary weir (described by Engel, 1970) which had been in use since
1969. Nelson (1976) lias presented a detailed description of the present
structure. In May, 1978 the existing adult weir was modified by the
Division of Fisheries Rehabilitation and Enhancement(FRED) to enumerate
smolts. These modifications have been previously described (Nelson,
1979).
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Smolt Investj_g a t. i on s

In 1979 the smolt wei r kt Lower R u s s i a n q - o
first sockeye sa lmon silts were Lu ,ca", 'ed on

W a t e r temperature ^"the onsett h a n in 1978.
4. The

wo days early
-migration was



S.9°C (42.6 f) . Estates revealed the total

1,018,527 sockeye sajmon smolt.sv Number^ of smolts enumerated in
1979 were therefore |2|.7-b above the 1978' estimate of '829,980. Table
2 summarizes the 197| ;sockcyc salmon smolts out-migration by five day
period.

This Table indicates that 73.0% of the 1979 total out-migration occurred
during the 15-day period May 22-Junc 5. :In 1978 the smolts migrated at
a more rapid rate as 715.34 of that year's out-mi gration occurred during
the 10-day period of M|iy 22-26. Additional data must be collected to
determine whether or n®t this variation is related
meters (water temperature, precipitation, etc.).

t
The smol t w e i r was removed on Ju ly 10
1 2 . 4 ° C ( 5 4 . 3 ° F ) . FcK'Hter (1968) in d i e a t j

i.mo I t s tj e rm i n a t c s wh en t h ci
[iurgn^t (19SS) reported

ceased m i g r a t i o n at a , t e m p e r a t u r e of 10 C
A l a s k a ' s IVood R i v e r system. In 1978 on ly ]
m i g r a t i o n was enumera |qd a f t e r t he wa te r
(54 !•") . I t is t h f r e f q m c assumed v i r t u a l !
in the R u s s i a n R i v e r ttyj J u l y 10, 1979.

sockeye s a l m o n
15°C (55 .4°F)

tlie water temperature was
:;s that the out-migration of
water temperature approximates
at sockeye salmon smolts
(50 F) at Lake Aleknagik in
0.3"s of the Russian River out-

t otemperature reached 12.2 C
all out-rnigration had ceased

|almon smolts sampled in 1979
Smolts in 1979 were therefore
heavier than were those

the - outmi gra tior., contributing
•,„,., f 1 O -- ^

Average length and wejlgiht of a l l sockeye
was 97.3 mm (5.8 in) |njd 6.9 g (0.2 oz) .
7.4 mm (0.3 in) 1 argot* ?md 0.9 g (0.05 oz

sampled in 1978. AgC|<cpass 2.0 dominal cd ; t ,,>.- uui.nn gra tion, contributin
i)S.'\% to the t o t a l . 'Ijhjbse fish averaged j?6.8 imn (3.8 in) in length and
6.7 g (0.2 o_) in weigjhjt. Tables 3 and /]•;.summarize Russian River sock-
eye salmon smolts age am|l length data collected in 1979.

Table 3 presents the: .^cngths and weights for age 2.0 and 3.0 fish. These
average lengths and weights are within tlid ranges as reported by
Focrstcr (19c>8) for other sockeye salmon systems. Table 4 reveals that
the majority of the Hf79 out-migration were the progeny of the 1976
spawning escapement. Techniques are not presently available to separate
early and late run smdjlts. The respective contributions of the early
and late run 1976 escnJjo^nient to the 1979 tiotal smolt out-mi ['.ration can
therefore not be es tiniifitjcd . I

Creel Census '. \ creel census conducted from June 9 throtilgh August 20 on Russian River

indicated anglers expounded 55,000 man-days!, of effort or 215,217 angler
hours in 1979. Hffort directed toward early and late run stocks was
estimated to be 25,670 and 29,330 man-days, respectively.

Bused on interviews with 4,150 anglers who;, reported harvesting 2,562
sockeye salmon, total catch was estimated lit 35,230 salmon. Early and
late runs contributed S,400 and 26,830 fisfi, respectively to this har-
vest. Mean hourly catch rates were higher!on weekdays (0.158) than on



Table 2. Estimated Out-"deration of Russian
by Fivc-Day Period, 1979,

Q ,
Sockcye Salmon Smolts

t ~~~ - ;

Five-Day Water T
Period °C

M a y 1 5 - 2 1 * * 5 . 9
'

M a y 2 2 - 2 6 6 . 8

M a y 2 7 - 3 1 9 .3

June 1 - 5 8 . 7

Juhe 6 - 1 0 9 . 9

June 1 1 - 1 5 9 .4

June 16 - 20 10.0

June 21 - 25 10 .7

June 26 - 50 10 .3

Ju ly . 1 - 5 1 2 . 1

J u l y 6 - 1 0 12..1

Total

cm'perature*
Op

— • ___

, \6

" i 4 4 . 3

! 4 8 . 8

4 7 . 7
,

4 9 . 8

4 8 . 9
.

J 4 9 . 9!
i 51 .2

50.5

53 .9

5 4 . 3

I
— . i__j

' " v V."" *" ''•' :< '"-

— — — . ' " f . - l - • ';"•'

Sockeye Salmon Percent /%$'**

§™HL__ Outmif i ra t ion ••'^•*'*i•— — — „ " - t - f c > J - C J - L . J. U / 1 jj « . . „• • - *

4fli
3"6^0 9 0 34.0 ̂ '::SW

•-. •'.;;^ifc:i.di
200,169 1 Q 7 ':'Te-1i y . i • • . ,.,. i. H,>.

-:-:;:•< 'tt*
196,362 I g > 3 . -.•x^:-.i;;

] T r O ^ "~r " ' • \5 , 8.^7 T T A - ':.'."• ::.. • .
' 1 1 . 4 ; •• ' , .:.; ' .•

33,843 3 > 3 ' • ;?:V^

1 2 , 5 7 2 i 2 . - . " • • . . : " ;
J- , i, ' ' [

13'339 1.3 • ;„... ' -.;
5 , 1 4 7 0 _ s

9,532 n oU . 9

i'i]2_ 0.8

1,018 ,527 ] 0 0 _ 0

* Temerature is the ;i-\
Seven clay period. of the daily recordings for that period



Table 3. Summary of Russian River Sockcye Salmon Smolts Age, Length
and Weight Data Collected at Russian River Weir, 1979.

Age Number Perdent of Average
Class Sampled Migration Length (mm) S.D.*

2.0 911 <

3.0 15

Combined 926 1C

B J 4 96

|J6 126

0 j 0 97

8 5.6

1 15.7

3** . 6.8

Average
Weight (g) S.D.*

6.7 2.7

17.0 6.5

6.9** 3.2

* Standard Deviation.
** Mean length and wei at of 926 smolts sampled.

Table 4. Age Class C
Year h'scapem
at Lower

Coteriosi tion, Sample Size, Parent Year and Parent
jiijt of Russian River Sockcye Salmon Smolts Sampled

"' n Lake Weir, 1979.

Age
Class

2.0

3.0

Combined

Number
Sampl ed

911

.15

926

Estimated Number
in the

Out -migration

1,002,231

16,296

1,018,527

Parent
Year

1976

1975

Parent Year
Escapement*

46,650

37,610

84,260

Sum of early and lat fun escapements.



fe Table 5

,1

1
Year

4
1963
1964
1965
1966
1967
1968
1969
1970
1971
1972
1973
197,4

197%
1976.1
1977 '
1978
1979

•
1963-78
Average

1

Es t ima ted So
R u s s i a n R i v e

G W e y e Salmon Harves t , Effor t and
if, ; 1963-1979.

i
"^~

t

_ Hafr-viest Tntm c«__.
__Ear]_y_Run

3,670
3,550

10,030
14,950

7 , 2 4 0
6 ,920
5,870
5,750

• ~ — , * •*' ^ "-i j. i- J. i. UI L

k£L^_RHIL_Total f M l n nnvci! — • — ^ i 'u i i i -uay s )

1,390 5,060 7 j 8 s o

2 , 4 5 0 6,000 s 33o
2 , ] 60 12 i o n f,'-,'<r.L , v j ^- , i y u 9 7 ^ 0
7 , 2 9 0 22 24n i o ' - , o «[' ^ ^^^' 'U 18,280^ 7 ? n T O n ^ n9 , / ^ U 12,960 16,960
5 8 " ? n 1 7 - 7 / i nf j f i - u 12 ,740 1 7 , 2 8 0
1 1 5 0 7 mn •, -V J . D U / , 0 2 0 14 ,930

A n n A v r n , _ _w w w w , j o u i ( ) 7 n n
2 *810 110 730 T? « ; / in , , ' UU' | j . u , / o u 1.3,540 1 5 1 ?n
5 , 040 116,050 21 090 o c ^ n n^ j w ^ u - ^ i t u y u ^ s 7 nn
6 , 7 4 0 8 .930 1 c; \n ;„''_
6 , 4 4 0

*„ , w / u j u ^ oyu
8, 500 l A QAn - > - , , - , „

i '4 0 0 ! 8^390 Y790 w ' J f n! ~* } * ~* \J I t ^ S l l

3,380 11 3-, 700 17 080 ->r ' 7 n1 ^ ^ '-' y M S 1 I I

2 " , 4 0 0 27^40 47 840 r n Q n
3 7 > 7 2 « ^ 530 67 2sS ?0 " n '
_8."°° 6 S 3 0 "s^lo 5? 'Snni — _» . -j , ~ij_ -3-^ ,000

8,869

. "

i

9^53 17,923 23 ,494

-

"* ' " ; t *;-.i..JH r

, . . ,.,.. ...̂ . ;i

Success Rates On \SKjf •
- ..fi/i ;N:,i!if i;

f . t-i • <; } ;r j l

,. , • . .ik'Siiii'Jii.
Catch/ Census- -liW^
fi£Hi_____Perio d • ; jgj: ttm!

' " ~ ' ! ;'"" I' ' :•• n j •
o . i9o 6/08-8/is TrH ;:|;';*
0-321 6/20-8/16 i: '" '; ' .}^
0 .265 6/15-8/15 " : ' "
0 - 2 4 2 6/15-8/15 " ' • ' " '•'i •** —' \J j x *J ,

0-141 6/1Q-8/15 "
0-134 6/10-8/15 : /
0.094. 6/07-8/15 . ' i ' '
0 .124 6/11-8/lS* .- '
0.192 6/17-S/5Q* ' ' :'
0.195 6/17-8/21 ' •
0 .102 6/08-8/lf* ; '• •
0.131 6/08-7/30* • ' ' ' • • •
0 - 1 4 0 6/1/1-8/13* • •'••

. 0 .163 6/12-8/23* ' ' ii
0.168 6/18-8/17
0 . 2 0 3 6/07-8/09 '. ."
p_._l_3_6 6/09-8/20* '

0.175

Census was not continuous during .these venr^. e s e v
closures required to nerease escapement levels to emergency
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4
•\

If.

Year
1

1964(

1965)

1966*
j

1967'
i

1968,
'i

1969.i
j

1970'

1971

- 1972

1973

U17-I

1975

1976

1977

1978

1979

1964-78
Average

and

Average
W e e k -

days

29.6

31.7

53.2

68.9

71.5

64 .5

83.5

. 87 .9

73.3

147.1

\ 2 3 . 8

65.0

7 2 . 5

201 .7

264.1

190.6

95.9

R a t e s o f j S t i c c c s s a t Russ

i
A n g l e r Counts Catch/1

W e e k e n d Week-
Day s i days

t~~ •"-*• —
j

7 0 . 6 ; 0 . 4 4 4
!

7 8 . 1 ; 0.305
j

143.1 , 0 .297
i

110.

124 .

111.

127.

157 .

11 0.171
I

$ i 0.153

7 ' '• 0.110

* 0 .140

?' . 0.194

138. B j . 0 .203

195.

M - l .

y o . i i 5
I1 i 0 . 1 64

i
M 9 . 6 | 0 .145

13-1. Jl | 0 .165
ij

438. k j 0 .172

4 2 5 . 7 1 0 .205

!7JLt ! 0-158

170.1

1

) 1 0.199

•»» " < . I : M : J I U nay j - j s l l i
i nn R i v e r , 1964-1979.

lour A v o T i o »/ \ v t _ , J ( l y C

Weekend " ~ "WcTc'k ~
Days d-ivc_ — / ci t tys

0 .209 3.3

0 . 2 2 3 4 . 5

0.183 4.8

0.100 5.3

0.107 5.. 3

0.074 4 .9

0.100 4 .8

0 .189 4 . 8

0.1 87 4.0

0.088 4 .8

O . O S 5 4 . 7

0.136 4 .5

0.161 3.5

0 . 1 64 3 .9

0.191 3 .9

IL-J-IZ. 3 . 8

0 . 1 4 6 4 . 5

ng Pressure

Jjqurs Fished
Weekend

Days

3.9

5.4

5.5

5.4

5.8

5.1

4 . 7

5 .3

4 . 4

5 .5

5 .7

5.1

4 . 5

4 .3

4 . 2

3 Q»J . _7

5.0



weekend days (0.117)
which reduced angler
Harvest, .effort
in Table 5.

and

Total weekday and we 5
190.6 and 276.8 angl
average number of an
record years of 1977
count was on August
dit.ional "fly-only-a
area above Russian R

due to greater congestion during weekend periods
efficiency. Seasonal catch per hour was 0.136.
a:tch per hour estimates since 1963 arc summarized

kjend stream counts during the 1979 fishery averaged
, respectively. These data indicate that the

jlj^rs on the stream in 1979 was second only to the
ahd 1978 (Table 6). The high individual angler
bt 0800 when 721 anglers were fishing in the tra-
ca" and tin additional 89 were enumerated in the
ver Falls opened by emergency order on August 1.

F.ach angler fished ai
weekends. These dat;
relation to historic;
decreased time the ;n
definitely known, it
returns of Russian Rivjjr sockeyc salmon occurred in 1972, 1977, 1978 and

fivcrage of 3.S hours on weekdays and 3.9 hours on
represent a decrease in average hours fished in
| data (Table 6). Although the reason (s) for the

':CJ-age angler spent, on the stream in 1979 is not
injiy be related to run size (Nelson, 1979). Large

again in 1979. Averr
years were less than

hours fished per angler per clay during these
tine historical average.

Stream counts revea 1 i d • 60'. 6 and 49.7% of the anglers enumerated during
total stream counts llished the confluence area of the Kenai and Russian1

Rivers during the ear
son
the

why
640

ang i crs favor
in (700 yd) cl

and late runs, respectively. The probable rea-
thc confluence area.during the early run is that

ed area was opened by emergency order on June 28.
centratcd in this area to harvest sockeye salmon

1
e. The late run was the largest recorded at
was considered, good to excellent in all areas.

Anglers therefore coi
which was highly visi
Russian River. Fishi
Anglers therefore disjtif i butcd themselves throughout the entire "fly-
fish i ng~only-area".

On August 1, 1979 an additional 640 m (0.4 mi) was opened to the taking
of sockeye salmon abojvq Russian River Falls. Creel census data revealed
harvest and effort in) this area was 3,947 salmon by 2,623 man-days of
effort. The area therefore contributed 14.7-0 to the total late run har-
vest and accounted fojr:8.95o of the late run effort.

Anglers harvested 29.9"i of the early run stocks which returned to Rus-
sian River and 23.4'-',-, jof the late. These exploitation rates arc rela-
tively low in relatiojn to the high return of early and ]atc run fish.
Angler opportunity wa's mlso increased by the opening of the "sanctuary"
area on June 2S and tne additional opening above the Russian River Falls
on August 1. The probable explanation for the low harvest rate is that
Russian River discharge was atypically low during most of the early and
late run's migration.: Low water appears to have accentuated the mig-
rational speed of the! runs and reduced the time they were subject to
capture by the sport fishermen.



I
kelson (1976)' reviewed jinglur participation trends and indicated angler
effort would continue to shift from the smaller early run to the more
numerous late run stocks. Table 7 indicates that these trends did not
develop as anticipated fts; from 1977 through 1979, S&.7% of all angler
effort was directed towprid early run fish. The average early run total
return (harvest •*• cscapbmjent) during these years was 45,480, or more
thanj twice the historical: average return of 21,830. It is therefore
evident that angler effprjt in a given year will be directed towards the
more- numerous stock, rathjcr than toward the early or late run per se.

During the
were creel
al Harvest
The- latter
migration
September
Prosopium

census 75 Dojl Ijy Varden, 30 rainbow trout, and 15 coho salmon
checked. Tlvege data were expanded revealing a total incident-
of 1,010 Dolly Varden, 400 rainbow "trout and 180 coho salmon,
figure is a Imiinimum estimate as the peak of this species

in the Russi aim .River is from approximately July 20 through
1. The creel! cjensus terminated July 20. Two round whitefish,
cylindraceum^ \jcre creel checked at the ferry crossing on
River.
Total

These
harvej

fish arc not indigenous to the Russian Riverthe'; Kcnai
drainage.
fishing-only-area" of t!h<b Kcnai River is estimated at 15.

tiof these fish from that portion of the "fly-

Escapement
*'

Russian River weir was
salmon adult was passc|l
average date during we
early run had passed t
plctc by July 1 ,r> (Tab!

operatioml May 4, The first early run sockeye
on June S., ten clays earlier than the historical

r operation of June 18. Fifty percent of the
te weir by June 27. Early run passage was com-
: S).

Early run escapement wisj 19,700. This is one of the highest escapements
recorded for this segmsnjt of the population and exceeds the historic
average escapement of !12',973 by 51.9%. Larger early run escapements
were recorded only in 1965 and 1978 (Table 9).

The first late run fish arrived at the weir on July 16. Fifty percent
of this run has passed! the weir by July 29. The migration was basically
complete by September J2.-, Escapement of late run fish above Russian River
Falls was 87,920. Thijs^is the largest escapement recorded for this seg-
ment of the population, jexceeding the historical average late run escape-
ment of 38,274 by 129,17s!. The previous high escapement was 79,000 in
1972. An additional 3,^20 fish spawned below Russian River Falls. Total
late run escapement iii 1979 was therefore a record 91,840. Late run
escapements and lota] .'return to Russian River are summarized in Table
10.

Chinook salmon escapement through Russian River weir in 1979 was 280.
This is the highest escapement of this species enumerated at the weir,
An additional 82 fish:were observed spawning below Russian River Falls.
Total chinook salmon escapement to Russian River in 1979 was 362.
This is the second highest escapement recorded. Coho salmon escapement



Table 7. Angler Iff fort Directed Forward Ear ly and Late Run Russian— - .- , _*_-. J ^ J. .Y14 . J. VI L,H.L J. '̂ C1J

River S o c k e y e i S a l m o n Stocks, 1963-1979.

„
Year

i (
1963

• !
1964

/
1965

1966

1967
l

1968 •

1969

1970

1971

1972

1975

1974

1975

1976

1977

1978

1979

1965-78
Average

* Ma n - d ay
the amount

E f f o r t Ulan-Days)*
Ear ly Run i , Late Run

5 ,710 l ; 2 ,170

3,980 1,350
,'

7 , 7 5 0 ; ; 1 ,970
i

11,970

11,460

11,780

12 ,290

9 ,700

6 ,250

1 2 , 34 0

1 5 , 2 2 0

11 , 090

5 ,21 0

8,950

38 ,200

51,910

2JLJi70

13,987

is d e f i n e d as c
of t ime f i shec

6,310

5,500

5,500
I

2 , 6 4 0

1,000
i|! -

8,870

15,360

j 15,470
i

] 10,030

11,300

17,380

: j , 31,310
1

1 '-. 17,950

29,330

9,507

ine angler f ishing
i*

Effort (P f
Early Run

7 2 . 5

7 4 . 7

79 .7

65.5

67 .6

68.2

82 .3

90 .7

41 .3

4 8 . 0

4 9 . 6

52.5

31.5

33 . 9

55.0

7 4 . 3

4_6_.J7_

61.7

• •• : .'i :• :..
— ___ - ',v • :'y.

' • - • i'!-; <' , '••%
.••."*•'••';.• '."V.

^~r- r> /^T-i •*- *1 • •• • ''^'- / ' • • - - , - " •-i uen L i -->-• • • • • ; • . - : • • •__ . ^ . . , , . . , -y_v 1 . ,. i . <(

T Q T £i Di i -n "'' >.tf •'-.''""•••Ljd. L c KU u >'* / • •
• . i • •• •• \' v >*

" • • * . * ' ' , . '

O "7 i— • • ' • ' " ' ' " / ; ' •
27 .5 ,...;;.-•:;„:•.-:.,

'•i :. ."'.'- •' :

25.3 ••.•y~t'"-:-"'.

20.3 -

34.5 ' • • ' ; ' - ' ' '

32.4 / . . .Y. ' . ' fV

31.8 •''•'••(•^

17.7 °-'^-'- •
9 . 3 . . . . ' . .

58.7

52.0 . - I / - - ' . '

so.4 ' : ; ' : ^ ; . -

4 7 . 5 ' • ' , ; ' •'-

68.5 . • ' . • /

66.1 • -

4 5 . 0

25.7

53.3

38.3 . . '

for one day irrespective of . . . . , - . . .

' j ' ,-1 ' ' .'"

,:i \y^ :k*-

• . ••;.;:,;::.;-:':,:*:
"fc&WA
' '';:;'.: ''!(" "•'.'• f;/

. • > • ' I . • : • , r . J " . ,

. '•£%•£$$'
• , > ' ' " ' - . ' . ' . • • ' • ! , ' : ' • ' • : '

• i ; .•...:•} '-,11
'•\,y •-.-'• :~ » ^;ifT.r-tnr

.'.i.;y -•--•.' ---:'v"'



Table S. Arrival Date, Dates Fifty Percent of the Escapement Passed Russian River Weir/Counting Tower
and Termination Dates of Early and Late Russian River Sockeye Salmon Runs, 1960-79.*

; Early Run

Year

1960
1961
1962

~~ 1963
1964
1965
1966
1967
1968
1969
1970
1972 -
1973
1974
1975
1976
1973
1979

1960-78
Average

1969-78***
.. Average

Arrival
At Weir/

Counting Tower

June
June
June
June
June
June
June
Jun.e
June
N 0

June
June
June
June
June
June
June
June

June

June

19
21
IS
IS
20
22
20
20
25

D A T
17
24
21
14
25
17
10
S

19

18

Date 50%
Passed

June
June
July
July
July
July
June
June
June

A A
July
July
July
July
July
June
July
Ju n e

July-

July

26
28
4
1
7
4
29
28
29

V A I
5
5
6
1
6
30
~>

"27

2

4

Date Run
Ended

July
July
July
July-
July
July
July
July
July

15
15
15
j_2
15
15
15
15
13

L A B L E
July
July
T" i vJ~ j.y
July
July
July
July
July

July

July

IS
29
IS
21
27
16
24
15

17

21

Arrival
At Weir/

Counting Tower

July
July
JU.1̂ 1

July
Ju ] y
July
July
July-
July
July
July
Ti 1 1 \r

<J -I J. )

July
July-
July
J U 1 V

July
July

July

July

16
16
16
1.6
16
16
16
16
19
16
16
30
16
22
2 !
i -7
2
16

17

IS

Late Run

Date 50%
P a s s ed

August 1
July 31
.7.1 ly ~vfl_.

Jti-ly 34
July 50
August 5
July 30
August 2
July 31
August 2
August 7
August 5
August 1
August 7
August 6
August 2
July 30
July 29

August 4

August 6

Date Run
Ended**

August 12
August 28
Au-gus-t— 34-
A-ti-g-H-s-t- 2-3-
August 15
August 15
August 17
August 18
August 14
August 18
August 23
August 28
August 30
August 27
S ent ember
September
September
September

-

August 23

August 28

~—

1
1
i

1
2

* 1971 and 1977 data were deleted due to a velocity barrier at Russian River Falls which resulted
in atypical migrational timing.

** Date run ended and/or counting tower or weir count terminated.
'** Years of weir operation.



^Tablc 9. Russ i an Rivei| Sockeye Salmon Escapement Estimates and Harvest
Rates for Ear ly and Late Runs , 1963-1979,

Year

1963

1964

1905

1966

1967

1968

1969

1970

1971

1972

1973

1974

1975

1976

1977

197S

1979

1963-79
Average

Escapement
Early Run

14,580

12,700

21,710

16,660

13,710

9,200

5,000**

5 , 4 5 0

2 ,650

9 , 2 7 0

13,120

13,150

5,640

14 ,700

16,070

34 ,150

19 ,700

12,973

*

Lat je Rur

51

46

21

34

4 9

48

28

28

54

79

24

24

31.

33 .

, 120

,930

, 820

,430
[

, 4 8 0

,880

, 9 2 0

, 200

,430

000

970

650

970

950

21 ,410

3 4 , 2 3 0

8 7 , 9 2 0

I

38, 274

P C
1

i Total

65,500

59,630

43 ,330

5], 090

63,190

58,080

33 ,920

53,650

57,080

88 ,270

38,090

37,800

37,610

4 6 , 6 5 0

57 ,480

68,380

107,620

51,234

rrccntage of Run Caught
iL. I}15_§l1orl: Fishery*
E a r l y Run Late Run

20 .5

21 .8

31 .8

4 7 . 3

34 .6

4 2 . 9

54 . 0

51.3

51 .5

35 .2

33 . 9

32 .9

19.9

1 8 . 7

55.9

52.5

2 9 . 9

57.8

2 . 0

5 .0

9 . 0

17.5

10.3

10.6

3.8

2.1

16.4

16.8

26.3

25 .6

20 .8

30 .0

56.2

41. -7

23.4

18.4

Comb ined

7 . 2

9 .6

21 .6

30.3

17.0

18.0

17.1

15.9

19.2

19.3

29.1

28.3

2 0 . 7

26.8

56.1

4 7 . 7

7 A 1i<\ 1

24 .0

Escapement passed wcjir . Commercial harvest and fish spawning down-
stream from R u s s i a n River weir are d e l e t e d .
Escapement d o t c-nninckl by foot survey of Upper R u s s i a n Creek.
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Sî---.;•*-f-*f r>'i !.:-.-•

Table- 10.Late Run Russian River Sockeye Salmon Total Return and Escapement Enumerated above Russian
River Falls by Counting Tower/Weir and Below Russian River Falls by Ground Survey, 1968-79.

Year

1968

1969

1970

1971

1972

1973

1974

1975

UiiîBBBBI BiîBBBBi
1977

1978

1979

1968-1978
Average

Percent of
Escapement • Escapement Total Escapement

Above Falls Below Falls Escapement Below Falls

48,800

28,920

28,200

54,450

79,000

24,970

24,650

31,970

B^^^^Bj
21,410

34,230

87,920

37,139

4,200

1, 100

220

10,000

6,000

6,690

2,210

690

HHEH^HHEsREiBBlHS Hg^Q<B^^^^^Ek«B|Bj|BBB

17,090

18,350

3,920

6,364

53,000 7.9

30,020 3.7

25,420 O.S

64,430 15.5

85,000 7.1

31,660 21.1

26,860 8.2

32,660 2,1

^^^^^^^^^^^^^^^BBsBs^^^^^^^^BBKHIIBBBSBBBUBBB^^B
^m^^^K£ffiOi^^^^^^^^^Mi!aii^^^^g

33,500 44.4

52,560 54.9

91,840 4.3

43,503 14.1

Sport
Harvest

5,820

1,150

600

10,730

16,050

8,930

8,500

8,390

BBBBBBBBl ••••IKftiJlHBB

27,440

24,530

26,330

11 -j.i n

Total
Return

58,820

31,170

29,020

75,160

101,050

40,590

35,560

41,050

65 , 94 0

77,090

118,670

c A n ,i i 54,943



was '2,400.... — — f

has exceeded the hist
This is the, sixth consecutive, year escapement of this species

rical average escapement of 1,349, HistoricalJ 1 Ci J (^.A1— *-'l'-* Ĵ̂ 'W ^ - i l V - " JtJ.-./t,|WJ.J.^«-'.*- « - » \,- .1 «_•• £j W V * ^ V - t » J - V J I f U | | W V_/ .1, A 1 W *1 »/ ., J t JL ^> I. Vj

chinook and coho salmon escapements arc summarized in Table 11.

Re]ationship of Jack_s

The early Russian Riv
(precocial males). N
early run during only

to Adults

cr sockeye salmon run is usually devoid of lacks
Ison (1979) noted jacks have been observed in the
three of nine years of weir operation. Four jacks

were, enumerated in 1979. Jacks arc more numerous during the late run
comprising between 0,2 and 8.8°6 of the escapement (Table 12).

As suggested by Nelson (1977)
of jacks in a given year and
succeeding year. The average
was only 345. Tim average re
19.4% below the historical av
1975; 1976 and 1978 averagec!
ing years was 72,194. A rela
year may therefore incicate a
year. The converse a} so appe

It is a] so of i nt rrest
to l a t e run a d u l t sock
a d u l t escapement may !
by August 4. Fifty pdrcent
enumerated at the wcii
Jn 1979 the disparity
was 17 days (Table 13

a relationship'may exist between numbers
the magnitude of the late run return the
jack return in 1969, 1972, 1973 and 1977

turn in the succeeding years was 38,653 or
erage. Jack returns for 1970, 1971, 1974
1,808. The average return in the succeed-
tively small number of jacks in a given
less than average return the following

;ars to be true.

o note the migrational timing of jacks compared
eye salmon. Historical data reveals 50% of the
c 1 expected to pass the weir at Lower Russian Lake

of the jack escapement is not historically
until August 15, ten days later than the adults,

between migrational timing of adults and jacks

In is not known whether this timing differentia] is a racial character-
istic, related to physical factors or is a combination thereof. Nelson
(1976) indicated water levels generally decrease during the latter part
of the laic run's migration and may facilitate the jack's movement
through the Falls. Larger adults may be more readily capable of ascend-
ing the Falls at
at the weir.

great er w j i t c r veloci t ies and therefore arrive earlier

.• 'rational Timing in [the Kcnai RiverMigr

Data regarding migratisnal timing of Russian River stocks within the
mainstem Kenai River are limited to isolated tagging studies and a
comparison of sonar co.jnts to escapements, (.•numerated at-Russian River
weir. Results of the tagging studies have been previously reviewed
(Nelson, 1977).

The sonar counter, located approximately 1.6 km (1 mi) below the Kenai
River bridge in Solclotna is operated by the Commercial Fish Division
of the Alaska Department of Fish and Game. The counter is usually
operational only during the late run. In 1978 and 1979, however, the
counter was operational during the early k'cnai River sockeye salmon



Table 11. Coho and Chinook Salmon Escapements in the Russian River Drainage, 1953-1979.

Weir /Count ing Tower Escapement
Year

1953
1954
1955
1956
1957
1958

1966
- ' •"- • it^f" ' ' • • • -

1968
1969
1970
1971
1972
1973
1974

1975
1976
1977
197S
1979

Average
through 1978

* Coho salmon
** ' PT cli i-nA Wi "

Chinook

56
119
240
21

172
243
124'

102
145

37
253
280

137

do not spawn in
! rl 1 -i -F a " -^ roT"\/'i c- o ci

Coho

70
957
839
666
200

1,508

4,000
1 791 .
1,884
1,570
2,400

1,349

Lower Russian River.
I T"V/ A\/C

Lower River
Chinook Escapement*

85**
87**
42**
40**
44**
93**

Lfi2___
26
65
51

125
149
108
104

59

52
155
145
165
82

91

>*

Total Escapement
Chinook

119
150
365
170
280
347
185

154
500
182
418
.362

•

241

Coho

— - . . . • •

70
957
839
666
200

1,508

4 , 000 ----
1,791
1.SS4
1,570
2,400

1,549



Table

Year

1969

1970

1971

1972

1973

1974

1975

1976

1977

1978

1979

1969-78
Average

* E.xc]

12. Late Run
and Retur

Escapement

2 8 ,9 2 0

2 8 , 2 0 0

51,130

7 9 , 0 0 0

21 ,970

21,650

51,970

31,950

21 ,110

31, 230

8 7 , 9 2 0

55,975

ucles comnie rc i a

4tUjSsian River
ndjng Jacks , 1
; ]

1
• Harvest

' 1 ,150

1 600

1 ; 10,730

.16,050

; 8,930

8,500
ij

j 8,390

15,700

a 27,110

! 21,530

26,850 1

12 ,002

1 harvest and

Sockcye
969-1979

Total
R e t u r n *

30 ,070

28 ,800

65,160*

95,050

33,900

33,150

10,360

15,650

18,850

58,760

_11_,_7_5_0

17,975

l a t e ri

S a l m o n Harvest

Number
of Jacks

352

2 , 5 4 2

1 , 4 2 9

360

332

1,008

1,788

1 ,204

537

2,871

l_,_4_7_6

1,223 '

n sock eye sal mo

Vi

, Escapement

Percent of :;
TO1"?l"I [? £> "f- 1 1 T~ -n •i^Lci - j . Jv^L-u jm' ' ••

1.2

8.8

2 . 2

0.2

1.0

3.0

4 . 4

2 . 6

1 .1

1.9

_1_._3_

2 . 9

n s n a w n i n obe low R u s s i a n Rivejt
** E x c l u d e s an cstinia

b e l o w R u s s i a n Rivep

|Fa l ] s .

# 10 ,000 l a te run sockcyc sa lmon which perished
i l - a l l s due to a v e l o c i t y barrier



Table 13. Migrational
Salmon Jock
of the Adul

Timing of the Late Run Russian River Sockcye
Escapement Compared to the Migrational Timing
: Escapement, 1970-)979.*

Jack DC.
Year Escapement. Pa:

1970

1972

1973

1974

1975

1976

1978

1979

1970-78
Average

* 1971

2 , 5 4 2

160

Timing
te 50% Adult Date 50% Differential
seel Weir Escapement* 1 Passed Weir fDavsl

8/10

8/10

332 8/6

1,008 8/12

1,788 b/16
i

1,204 B/'l8

2 ,874

M.ZA

3/18

T</-™.-™*--

1,415 |/13

and 1977 d a t a

25

78

2.4

23

30

30

31

_ST;

54

been delet

, 658

,677 .

, M 2

,639

,179

,746

,356

,120

,985

ed due to

8/7

8/4

7/31

8/6

8/5

8/2

8/2

7/29

8/4 .

atypical

4

7

7

7

12

16

16

iZ.

10

m i p,ra t j ona l
/ ; / f; : I- 2 I 1 1 -

'i: s c a ]̂  on o n i ]">.': > s oa t
arc not included.

ic; veir only. Fish .spanning below the Falls



migration. All avail
Kenai River sockcyc sh

able.data, .indicate.tip majority of early run
hJjnon are of Russian River origin. "

that in 1978 it required early run fish 29 days
km, (58 mi) between sq'nar counter and Russian River
'wbs therefore an average of 3.2 km (2 mi) per
( t^e early run was enumerated by the sonar/counter
the early run Russinn. River escapement had passed
'Travel time was therefore 20 days in 1979 or A.6

Nelson (1979) reportc
to traverse the 93.5
weir. Rate of travel
day. In 1979, 50% of
on June 7 and 50% of
the weir by June 27.
km (2.9 mi) daily.

Sonar counts Russian!River escapements and time of travel between sonar
counter and Russian River weir for late ru.n Russian River fish are pre
sentcd in Table 14. this Table indicates elapsed time between sonar
site and weir Jrom 19<U,1978 ranged.from 11 to 34 days, averaging 16
bliminating the 1969 jU 1974 extremes, mi f-.rational period in the
mainstem Kenai River ifof these fish ranged from 10 to 13 days, averaoin*'

•IX "; 1 n H a v e ,->•,. O 7 !.„ fr n - ^ . ° °

but ion has ranged fron

12. Migrational time

Evaluation of sonar dr
run does provide an e9 . . .. _ _ _ J.V1,J .-, V.UM Lnuucion
River sockeyc salmon cjsaapcincnt. Data indicate Russian River

- - - - ~ ~ ~ j. -s wiciyo, a V CT 1 H. g

iih 1979 was 10 days pr 9.3 km (5.8 mi) per day,

tg and magnitude of the total Russian River late
tlmatc of Russian River's contribution to the
or* -ini'Mn.'.T-.-t- r\_*- -' '•

3.7% to 66.9%, averaging 30.Si
's contri-

'"I C 5 ' / " ° I0 O b - y i > ° > a v e r f t g i n g 3 0 . 5 % . This s y s t e m ' s
c o n t r i b u t i o n in 1979 4aS 3 6 . 9 % . This is the l a rges t percentage oTthe
K e n a i River e scapement lo enter Russ ian R i v e r s ince 1970 (Table 15)

M a n a g e m e n t o f t h e

JZarly run sockeyc salji
June
July 26 i n d i c a t e d re l ;

l|i shery
I

oil entered the Russian River sport fishery, n . /- ' - ' ̂  j. -j^vj j. u j. j. 011 u i y (JII
Analysis of crael census data collected from this date through
indicated r,O.,tivcly low catch rates. Conversely, escapement

levels at Russian River weir were above
and .mdjcated a relatavaly strong earl
vat ions by this authorj
or "sanctuary" area
for a period of t i m e a

early runs atypical
of fish available t o r
return of this stock.

tin

was in progress. Obser-,---£,----. ^uovii -

indicated salmon were remaining in the closed
the confluence of the Kenai and Russian Rivers,

ncli then traversing the remaining 3.2 km (2 mi)
through the fishery during the hours of darkness. The affect of the
r..,-,--!,, •,.,,„,- „,.,,„-;,.., T •••-• Cation pattern was to reduce the time and numbers

2c'reational anglers despite the higher than average

In response to this
"sanctuary" area on Julie, 28 to permit
protected by this 640 jii 1(700 yd), area

[iqjpe situation the Spprt Pish Division opened the
lie, 28 to permit the harvest of fish heretofore
m :(700 yd), area. Anglers immediately took ad-

vantage of this additional opening as by June 30 up to 400 anglers per
hour were enumerated at the confluence of j;he Kenai and Russian Rivers,
The early run migratior - - - • • - -was complete by Jul)y 10,



* " ' T a b l e

Year

1968

1969

1970

1972

1973

1974

1975

1976

1978

1979

1 9(>8
Avg.

*

•k *

# * -A

i 14 . K e n a i RivipHs
Sock eye $4 lie
Sonar Si te w

I
Sonar Hats jj
Count Pas«

88,000 7/M

,153,000 c>l.m
'• •

68,000 7/M
IE

335,000 7/m
II

368,000 7/H
II

157,000 7/1
IE
I

143,000 7/M

381,000 v|ft
fit
fit

399,000 7/M
I

11
3 2 2 , 0 0 0 * * * 7/fl

-78 i
221,333 7/m

1971 and 1977 da it I
a t y p i c a l mi i ; rat ij«R
liscapcmem passei!Jl«w
Prel i m i n a r y da v.a| 1

1

onar Counts Compared
n Esca]iements and Per
id Russ ian River Wei r ,

}'% Russian River
j Escapement**

48 ,800

28 ,920

28 ,200

79,000

2 4 , 9 7 0

24,650

31,970

3] ,950

34,230

8 7 , 9 2 0

36,965

i c l e t e d due to h i i ; h w<-
t i m i n g .

sir only .

-

to R u s s i a n R i v e r Late Run
iod of Travel Between

1968-1979.*

Date 50% Sonar to
Passed Weir (Days)

7/30 11

8/ 2 34

8 / 6 13

8 / 4 " l 2

7/31 . 10

S/ 6 23

S/ 5 13

8/ 2 13

7/30 12

7/29 10

8 / 2 1 6

i ter w h i c h resul ted in



Table 1

Year

1968.

1969

1970

1972'

1973

1974

1975

1976

1977

1978

1979

1968-79
Average

5. Kcnai Rive
Salmon Rur
Russian Ri

Sockeye Salmo
Sonar Count

88,000

53,000

68,000

335,000

368,000

157,000

143,000

381 ,000

757,000

399,000

322,000***

274,900

|r ; Sonar Counts, Total Late
rind Percent of Kcnai River

ycjr, 1968-1979.*

a : Total Late
; Russian River Run**

58,900

\ 31,170

31,000

: j 101,050

1 '• 40,590

i 35,360

41,050

I 49,120

\0

77,090
:\
1

118,670

53,127

Russian River
Escapement to

Percent Kcnai
Run to Ri i c ci a^JJ L-W J^LJ_>Oj.ct

66.9

58.8

45.6

30.2

11.0

22.5

28.7

12.9

S.7

19.3

36.9

30.5

Sockeye
Enter

River
n River— — . _. .

* 1971 data deleted
** Includes cscapcmen|t

sport harvest.
*** Preliminary data.

liluc to sonar malfunction.

passed weir, fish spawning below Falls and



The mean catch per houJf Curing the early run fishery was 0,087. This
'relatively low cntch rcjtfe is directly attributed to the e"aTTy"~run's
rapid migration. The catch rate would have been even lower had the
"sanctuary" not been opened.

Late run sockeye salmon tyegan to enter the sport fishery on July 11.
Catch rates were; liowcve^, exceptionally low averaging O7ily .032
sockeye salmon per angl;e# hour through July 17. Weir escapement for
this segment of the poj:
and observation indicat
sian River Falls. Si mi

uljation totaled only 34 fish as of this date
ed few late run fish in the fishery or in ?\us-
1 a]rly, escapements as enumerated by sonar count-

er in the lower Kenai Ri\ler were relatively low. These indicators
coupled with the rclati
dictated
July 19.

the closure of

By July 22 escapement p
cantly- increased . The
had been closed concomi
fore reopened at 1200 o
Lower Russian Lake, hou
minimum goal for the Ru
The Russian River was t

valy low (24,650) 1CJ7<1 parent year escapement
Ghe Russian River sockeye salmon fishery on

sjsed the Kenni River sonar counter had signifi-
\cinai River sockeye salmon sport fishery, which
ca|nt with the Russian River fishery, was there-
July 22. The escapement passed the weir at

;v;cr, was only 62 fish as of this date. The
isjinn River late run escapement is 30,000.
leireforc not reopened at this time.

By July 25 less than
Lake weir although :i
Russian River. Hist
enumerated by this d
July 26 the se-ckeye
Falls began to move
27, 17,770 fish were
17,770 fish in a giv
24 hour period since
1969.

200 jatc run fish had passed the Lower Russian
t was!known large numbers of fish were in Lower

ajly, more than 2,500 fish should have been
he escapement goal was to be met. On

L i\1 ̂ ) ;i t\ i w *v

o r i i a j l y ,
a t e if t he
sn l i io i i i whi

me
OKI which had been holding in Russian River

upst,rfam and over 6,000 passed the weir. On July
sid through the weir. The escapement of

en t ay. is tlic highest number of fish, passed in a
wears were first utilized at Russian River in

The large numbers and piid movement of the late run required an im-
mediate opening if harvest and angler rccreationa1 opportunity were
to be maximized. The Russian River was therefore reopened to sockeye
salmon fishing at 1200 on July 28.

The late run migration tJhnough the fishery, Falls and weir continued
at an accelerated rate w'i t!h 12,600 fish passed on July 28. The cumu-
lative escapement throng
escapement goal of 30,00
days. In an average-
passed by this date.

yea

July 28, was 36,700 salmon. The minimum
0 had therefore been achieved in only three
r only 21.8% of the escapement would have been

The rapid migrational ra
again attributed to low
resting areas in Russian

e of the late run, as with the early run, is
ater conditions. Low water eliminated historic
River and forced the fish to move from the Kenai



River directly to Russian River Falls. -This effectively reduced the
potential recreaiioml harvest which would have been at record" levels
had the migrati onal speed of'tlic.se late run fish corresponded to '
historic passage rates. Figure 4 depicts the 1979 late run escapement
timing compared to historical passage rates.

By July 31 it was evident that the 1979 late Russian River run would
be one of the largest recorded. However, due to accelerated passage

the catch in relation to run strength was relatively low.rates
maximize the harvest
(0.4 mi) area bet wee
Lake was opened at 1
scheduled Russian Ri

To
and angler opportunity an approximately 640

i Russian River Falls the weir at Lower Russian
BOO August 1. This area remained open until the
per sockeyc salmon closure on August 20.

The 1979 late run hah/jest of 26,830 is the second highest catch record
ed for this segment 6fj the population. A record harvest did not occur
clue to: (1) Limitations placed on vehicular parking by the United
States Fish and Wildpfe and United States Forest Service and (2) The?

peso fish through Russian River which limited the
Fish and Wild

rapid migration of tl
time they were avail\}

:turn
run

ble to the sport angler.

Late run sockeye salmoji escapement through Russian River weir was a
record 87,920 fi ' ' -
+ fish spawning
previous high rut
exceptional late
probable that a six <]lny commercial fishing closure (July 14-19) in the
central district
cxp] o.i tat ion rat
the run to rcturi

Total late run return (harvest + weir escapement
• the Falls) of 118,6SO is 17.4°6 greater than the
of 101,050 in 1972. The reason(s) for this
return arc not definitely known, It is, however,

of (pook Inlet significantly reduced the commercial
e of j those stocks permitting a higher percentage of
n to Russian River.

Russian River Fish P;|ss

The fish passage faci
the first time in 19/|
sa linon unres l i - i c t i'd
w a t e r . A t yp i c a 1 1 y h i| g):

lity at Russian River F r i l l s was operational for
9, The- f .i si! pass was designed to permit sockeye
assage through the F a l l s during periods of high

i discharge rates through Russian River Falls
imes totally blocked migration. Mortality below
as been documented as a result of these delays

have delayed and at t|
Russian River F r i l l s
(Nelson, 1978).

No formal evaluation
random observations vjere made throughout the season in an attempt to
ascertain the following: (1) Are sockeye salmon attracted to the
entrance of the fish pass. (2) If (1) is true, is the fish pass the
preferred migrational! route as opposed to the Falls. (3) How effective
is the fish pass at various water levels.

of the fish pass was conducted in 1979. However,



Discharge rates during the early run migration closely approximated
historical flows Observation indicated fish experienced no difficulty
ascending the l - a l l s at| those velocities. Despite average discharge
rates, early run sockcyc salmon were attracted to and did utilize tho

The percentage of the run which utilized the fish pass is
)t known. F >

facility.
however, not known.

:• u(/
,*•<,

It is the opinion of tlhis
normal water flow was mo}:
large but unknown percent
ditional migratory route
Observations to date iiid^
fTirT'wiil ascend the Falls
ing low or normal water w

'n$the tunnel, thus rcduci]
area, appear unfounded.

Discharge rates coiuiin
part of the late run.
those made during the c
ili d uti 1 ize the f
of the migration
rate for that day
utilized the fish
majority of the 1
the fish pass at. these

author that opei'ation of the fish pass during
detrimental to the aesthetics of the area. A

age of the run continued to follow their tra-
through the main body of Russian River Falls.
cate that given a choice, the majority of the

Fears that operation of the fish pass dur-
i l l divert the majority of the fish through
the value of this historieAsalmon viewing

eel at or'below historic levels during the first
Observations during this period approximated
-•-i1 ' ' " were attracted to andatfly run Late run fish . . -~ -j.u

'i sh pass. One] 15 minute observation during the peak
indicated 72 fish exiting the tunnel. If the migration*!

constant! an estimated 6,912..fish would have ,/v
j i i l n 2<1 hour period, jvoncthel ess, it

were
pass

ruin

waacr levels

On August 11 water levels began
Russian Lake drainage,
ed to 513 cfs and Roiule
above the Falls, contri
passing through Russian
charge rate the Falls i

preferred to ascend the Falls rather
appeared the
than utilize

to rise due to heavy rains in the Upper
t. 17 Russi.-m River discharge had incrcas-

zvous Crdek, which is tributary to Russian River
buited an ^additional 44 cfs. Total volume of water.
River Falls was therforc 557 cfs. At this dis-

to sockcyc salmon migrationS a total

utilized the fish pass during this high water T
er Falls was a total barrier to their migration "

Late run sockcye salmon
period when Russian Riv o
Over 1,600 fish wc-re enumerated at the weir during this period and it
is assumed they all negotiated the Falls via the fish pass.

Age Class Compos it ion

Scale analysis revealed sockeye salmon in tjieir sixth year of life
comprised 74.6?u of the (parly Russian River run. Five year fish com-
prised the remaining 25j4?b of the sample. The run was dominated (95.5%]
by salmon which reared for two years in Upper Russian Lake. The major-
ity of the early run were the progeny of the 1973 escapement.



Percen t of the Escapement
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Early run salmon averted 598.2 mm (23.5 in] in length
of two-and three-oceani fish were 550.1 mm (21.7 in) and
in), respectively. Ma|l e to female sex ratio was 1:0.8,

Late run stocks were
marine environment a
of the run (91.2?^ s
their natal stream.
1:1.3. Late run soc
50.2
ferential is related
remains in the ma rind

Average lengths
610,8 mm (24,0

a|lso dominated by slnlmon that migrated to the ,<
ftjcr two years in fricshwatcr (96.4%). The majority 'i :
ojit two years in salt water prior to returning to U
The male to female isex ratio (excluding jacks) was • ' ; • !
e|'e salmon averaged 548.0 mm (21.6 in) in length, MJ

mm (2.0 in) lesj; than the average early run fish. This length dif-|j'i
tip age structure im: that the average early run fish'1/
Environment for 3 years as opposed to 2 years for : < !

the majority of the }ate run fish. Two-and three-ocean adults averaged
41.6 mm (21.5 in) andj610.3 nun (24.0 in), respectively.

4f early and late runs and average lengths forAge class composition
respective age classesjare presented in Table 16.

Table 17 presents
c]ass data from Russi
the dominance of age

Unjimary of early and! late run sockeye salmon age
a:r| River since 1970. This Table clearly shows
cljass 2.3 in the early run and 2.2 in the late

to 'the dominance of age class 2.3 in the early
(when 60.7% of the run was age class 1.3. The

run. The exception
run occurred in 1977
significance of this leparturc from the historic age structure
been discussed ( N u l s o

The ] eng th - f roquu icy
This Figure i n d i c a t e s
590.0 nun (23 .2 i n ) .

has
V 197S).

)f 177 early run fish is presented in Figure 6.
the majority of earfy run fish (70.0%) exceed
•'igure 7 presents the length-frequency of the late

majority of the late (90.2%) are ]ess than 590 mmrun sample. The
(23.2 in). This Jungihjdiffcrcntial is again a function of the age
structure of the populations in that the average early run fish rears
for three years in the marine environment.: as opposed to two years for
the majority of ihe 1,-tc run. :i

liarlv Run Return Per 5

year spawning escapcmc
year period 1963-1975
escapement has average
of a return of 10.6 fi

pawnor

Nuinbejs of fish produced for each early run f i sh in
nt is presented in Table 18.

the parent (brood)
During the eleven

the return per spawning fish in the parent year
2.5, ranging from ;0.2-10.6. The significance

sh for each fish in :|the spawning escapement has
been discussed (Nelson, 1979). This author also noted that a large
spawning escapement do?s' not necessarily insure a high return rate.
lowest return per spaw'
year, escapements (21,5

Return per spawner for

The
icr (0.-2r) was produced by one of the largest parent
.0). |

the 1973 parent year which returned in 1977, 1978
and 1979 was 1.9. Although this is below the historical average return
rate of 2.5, it is abojc average if the atypically high return of 10.6
fish per spawner is not considered.



Table 16. Age Class CoiUsition, Sample Size, Parent Year and Average
Leng th of Adipt Sockeyc c"1 -1'1- — - -• ^-idge
Ear ly and La ke

Age
Class

1.3
2.2
2 .3

Combi

1.2
1.. 3
2 , 2
2 . 3
5 . 2
3.5

E s t i m a t e d !
No . In S o j j i j

Escapement Mj

887
4,117

1 4 , 6 9 6 ]

ned 19,700

1

1,815
346

76,244
7,088

778
175 j

Combined 8 6 , 4 4 4 * * *
1

*
•* *

* * *

* * -* *

Length is from mi
Standard Deviatio!
Excludes 1 , 4 7 6 j n l
Average l e n g t h nnj
sample .

*

| -

\,

1 '

h\'
;•(__

Run

i l e
,e

8
7
2

7

0
2
7
9
A
1

4

r

eye

s .

Russ i an River

Early Run

Es t ima ted
Percent

of Escapement

4 . 5
20.9
7 A ,6

100.0

Late Run

2.1
0.4

88.2
8 . 2
0 ,9
0 .2

100.0

to fork of tai

s tandard devia t ion

n respective Age Classes For
. .Escapements , 1979.

Parent Average
Year Length (mm)* S D **

197d 613.1 2 0 . 0
1974 550.1 2 0 . 9
1973 610.7 23.3

598.2**** 35.5

1975 530.5 29.0
1974 605 .0 28.3
1974 541.9 25.1
1973 610.6 23.9
1973 546.3 25 .9
1972 610 0

** **
548.0**** 32 .0

1

c a l c u l a t e d from the total



Table 17. Age Class
~ . Rus s i an R

imposition by Pcraemt of Early and Late Run AdJl'";:i:fei£
.-tor ^ni~l-r>\ /« Q., 1 ,„„„!'W,. . . V»''*J- ' .',"f,'!'.;;., ,r"'

w'-i -'^vA'1;-'
-.', .-A to;-;v '.
fvi- *.„.."• '.,«• L,-r, ;

VCT Sockcye Salmon! f Scapements, . 1970-1979 .

Year

1970
1971
1972
1973
1974
1975
1976
1977
1978
1979

1970-78
Average

1970
1971
1972
1973
1974
1975
1976
1977
1978
1979

1970-78
Average

* 1973
** 1972

1.2 1

0,4
1.1 3
3.0 3|

0.5 32
0.1 1

16.8 ]
1.9 60
0.1 3

4

* 3,0 17.

2.5 2 .
1.9 S .

5.5 9.
5,1 2.

10.9 4 .
6.6 7 .
0 .9 5 .
2.1 Q..

* * 4.8 5 .

dclct.cd from
and 1973 del:e

i <;:!*• • ,vj~
i

Agej
5 1.4 272""

Bar{

8.9
! 6,1
P 8.1

No Data
D 3.1
3 0.4 19.7
f 11,4

14 .0
' 1.6
1 20.9

0.1 9.2

jlass .:;:'

i_T2-3 2.4 3.2 3?
t - " .-•
J__Run

•i 87.] 3.6
j 89.3

|: 50.0 0:6 '..
Ava'i lable
! 63.6 0.5
i 75 . 1 0 4 09 1 «;:! « • > W._/ J. . ̂ )

61 - ] 0.8 84
23.4 " •
95.3
74 . 6

;

68.1 0.7 0.2 1.2

La_|.(3 Run

1 87.3
i 61.5

No Data
No Data

i 58.6
65.9
59.6
72.6
58.8
88.2

66.4

omputations . Eigh
icd from computatio

7.3
,: 30.3 .'.
Available \^
Available '-f

.: 26-9 '•?,
i 23.9 1 9 :.$j- . 3 > y

I 23.6 i n n &'t
]3.1 °-^
35.0 j.i

•' ..A'..2. 0.9 0.1 :

: 22.9 . o.4 O.f'

t; year ave7*agc ,
ntiS. Seven year average.

f .•

. ••«
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T.i hi c I A . Es t im.i ted Product ion f ru^ ijm^n Escapcmcn ts of Ea rl y Run Russ ian P. i vc r SocVsyc S.i toon. 196.1-1975.

Bro.xi
year

1963"

196.1"

1915"

1 9f.6 ' '

: . 1:9«— .'•

19<5S"

I9e'.9"

1970"

1971"

1972"

1973"

197.1

Totsl

V«"j-

' Btturn
' * As sume

* ' * Age 5 t

Return
Return' Yorfsl S^Z ~

Escape:»*n: 1959 19;0 19;1 ,o;;, (--, ~~r rnrr; ;-„,- TTT:̂ r-r^r - . . =r

1.1.330 ]0 570' ' '
10.S70 1.5 0.7

12.7CO I1.:00"-
n.:oo 1.3 ».?

21,510 4 S7S-"
4,srs .o.j o.:

"*"° 5:s 7'2'u 417 '(jsa" i.fl . _ „ -- • .... - • . ... • — . — _ ..... — _ . __.. - _ _

-"'^ 6° 6>'° 1J."" 55 ,9i5:s - 2_s , ̂

9|2°° 4" 5'9J5 12-'1" 1W 13. 9«, .,.0 ;.0

S'U°° 67S ^«S S.375 I.S:p . ,4,508 5.5 ;.9

S'J5n 9' '.514 n.;9., ,2>5,n 5_. ,.

:s :,33'l 3.53J 10.396 3.7 4.1

o 270
3-OJS ^-a3 66.J92 . 9.1.773 26.6 10.6

693 3.30S 20.9(>3 24,962 3.3 1 o

13,150

ll.^on
21. -122 5.6 2.5

cqunls spore harvest plus escapement. A negligible conn-rcia! harvest is os«,— ,j
« a Mle to fcrvil- ie.\o of 1:1.0.



I-oerster (.1908) indicates that no matter what level of escapement is
compared the variations in production, as indicated by the numbers of
adult fish returning are quite marked..! In the Fraser River return r>t
spawner has ranged from 2.2 to 13.0, averaging 5.4 from 1938 to 1954
J-oerster concludes {hat most of the variability in production occurs"
during_the fresh water developmental stages. Although not definitive

suggest early run Russian River pro-
environincntnlj! conditions during egg incubation

at this time avail ble data does
duction may be related to
in Upper Russia)! Creek,

^•••-•?

:posi tion

hgg sampling to determine actual egg de-position and survival of early ;

run ePPS m Unnnr R, ssian Creek in 1979;was not conducted. Heavy rains
ust and continuing through October precluded this

run eggs in Upper Ki
beginning in mid-Augj
activity by raising the stream toatpically high levels.

Egg density and survival estimates in Upper Russian Creek as obtained "
by hydraulic sampler from 1972-1978 arc'presented in Table 19 This :

lable indicates high egg densities were irecorded in both 1972'and 1Q7V-'
Data therefore indicate that high egg densities in Upper Russian Creek'
during these years yielded higher than average returns If this rela
tjonship is true, the 1980 return shouh; al.so be above"average as "

e highest recorded. .density in 197-1 was

F.arly run escapementls from 1975-1977 averaged 12,137
these three years, hojvever, averaged only ;5/Ll eggs/M
ment was one of the lowest recorded.
tion in 1976 and 197
from the grave] duri
high numbers of spaw

Egg density for
The 1975 escape-

Nelson (1978) indicated observa-
V suggested high water may have washed many eggs

As noted earlier in this report,these years.
!iers do

.-... _..*-, , WJ,W

not necessarily ])rodncc large returns.
ate suggests a more: consistent relationship betweenEgg density data to

number of eggs in tht grave]' and return rate. This further suggests
that the environmental conditions in Upper Russian Creek durinp

i. 1 ,- O

do actual numbers of

fecundity Investigatjons

..-' au-.juuucu un nuiiiQcrs o± returning adults
early run fish in the parent year escapement.

itiatcd in 1973 were continued during the
resented in Table 20,

Fecundity of early run salmon ranged from 3,242 to 4,940 eggs/female
Average weight of females sampled was 2.^9 kg (5.49 ib) and ~LJ2* 1
lencth was 577.0 mm ?9 7 inV Thoc,, ̂  L,. _ ^ J

Fecundity investigations ini,aa^u x,, JL;,/O were
1979 season. Results are presented in Table 20

.
22.7 in). These f i

averaged
weight and
542.0 mm

CSS-1
length of

1 ,54 3J ' ̂  oo- ' - -o "~

run sockeye salmon
. a range of 2,741-4,478. Average
late run fish sampled was 2.20 kg (4.86 Ib) and
esnectivelv Th<•><=»;: r,- ^i, . , „ _„. ,.

,_. .°. , 4r ' 3rt'»)^eu was i.m kg (4.86 Ib) and
(21 3 in respectively. Thcse^fish averaged 1,504 eggs/kg
eight and 6 1 eggs/mm of bodv Ir-narh T^ , o, ' °?./.,1>of body weight and 6.|l eggs/mm of body length,

data with results frdm prior investigations.

•.- .• • o o ~ * * * o

Table 21 compares these
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* Table 19. E a r l y Ruji
Ru s s j a n Ch

Total E g g s j j
Year D u g J ,

]'
1972 3 , 7 9 0 ; |

1973 2 ,967 |

1974 G , 2 2 9 •

1975 605

1976* 901

1977* 981

1978* 4 , 4 1 5

* These d a t a are conji
to prior years du^

l i

i •

j

" i ;

uss ian River Sockg
ok Compared to Kn$

i

Average Eggs i
Per Point f

75.8

5 9 , 3

8 4 , 0

6.2

12.7 |

12.6

4 8 . 0 j

i r a b l e . These tlml
o revised methods

i

j

i

tailM, Main rr^jun^-u-.j. •MTU. ri , , - „, i . i u ,, 1M n -,,,1 jj

I

ii

j'

1

' .
|s :

Salmon Egg Dens i t i e s in UpjR
A d u l t R e t u r n s , 1972-1978, H

;
••

81.1 4 0 7 . 8 9S,773»

93.0 319,6 24,962«

6 4 . 2 455 .6 H

§ 4 . 3 33.3 11

91,6 61.3 M

55.0 67 .7 9

87.6 226.1 li

years may not be comparableSj
es t imat ing egg densit ies, 11

1

1
ii
i

i-4»*X »Mi4»i-'n»f (,,

'"^ff.

J'*Ki**«*:'
"fe

'. '.,^v^''>:^

-.. .. --,~f
'• i-''"^j^:S^;

:ifif;
•,:vSr«n.«-«-.»_.
"ifi-'-'.VtW-f
: r~t.:: ;,;;,••..;.
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Table

Year

21 . A Comparis
Lake Weir
Salmon M:ig

Average
Fecundity I

on of Fecundity Data Coll
Juring Early nnd Late Run
rations, 1973-1979, ij

i !

Average Average
ongth (mm) Weight : (kg)

ectcd at Lower
Russian River

Russian
Sockeye

Eggs/ Eggs/
Kilogram Millimeter

Ear ly Run

1973
1974
1975
1976
1977
1978
1979

1973
1974
1975
1976
1977
197S
1979

4 , 6 3 0
3,569
3,952
3,668
4,313
3,815
3 , 8 4 2

3,190
3,261
3,555
3,491
3,302
2,865
3,3.14

627 . 0
603.0
600.0
596.0
602.7
608.1
577 .0

569 .0
558.0
555,0
587.0
567.1
5 S 4 . 0
5'4 2 . 0

2.968
2.603
2 .540 "
2 . 608

' 2.852
2 .821
2 . 4 9 0

Late Run

2 .187
2.301
2 . 2 5 7
2. 533
2 .438
2 .672
2 .204

1,560
1,371
1,556
1 ,406
1,512
1,352
1,543

1 ,459
1,417
1,575
1,378
1,354
1 ,072
1,504

7 . 4
5 .9
6.6
6.1
7.1
6 .3
6 .7

5.6
5,8
6.4
5.9
5.8
4 . 9
6.1



Table 22.Climatological and Hydrological Observations by Six-Day Periods Recorded at Lower Russian
Lake Weir, May 8-August 31, 1979.

Period

May 8-13
May 14-19
May 20-25
May 26-31
June 1-6
June 7-12
June 13-18
June 19-24
June 25-30
July 1-6
July 7-12
July 13-18
July 19-24
July 25-30
July 31 -August 5
August 6-11

IKIfIIR!lffilF3f^^H}K£iM]Si!^^^^^^^^^H
Pw^lpjBiB^^^B^Ej^JjKa^^^^^^^J
fffi^Wn^^^^^^^
August 24-29

Water Temperature*^
Max

7.
6.
7.

10.
10.
10.
11 ,
11 .
10.
12,
13.
12.
14.
13.
14.
14.

gjpH

13.

"C

0
8
6
3
1
7
1
2
7
8
0
9
8
3
5
1
EM^Hl

^m
3

Min "C

4
S
S
7
7
S
8

10
9

11
12
12
10
12
13
12

BBBH
11
11

.7

.0

.6

.3

.6

.9
r

.0

.5
,5
.0
_ 2
.6
. 3
.9
.9

••••••• 1SBBBB .0
.7

Air Temperature*
Max C

12
12
12
20
16
18
i o -1 O

17
15
22
IS
17
18
19
19
16

•EH ^^^RjCjv

17
19,

.9

.1

.0

. 3

.5

.1
ft , l_l r~

.4

.1
2

. 1

.5

.4

. 3

.5

.6
K^^^^^^H IBBH _ 2
.8

Min

-1
-0
-0

0
2,
2,

_. . i
5.
4 .
7.
7.
8.
8.
7.
9.
8.

^BBfH n^B^B
4 .
4.

°C

.7

.3

.1

.8

.9
, 2
7

4
8
6
8
7
6
6
3

^^^^^
^^^^B 8
9

Discharge**
(cfs)

302
281
216
245
275
216,
T O-d~
j. y^i ,

195.
229,
225.
229.
243.
178.
172.
122.

^^^
HBE£»?Î
^mB-388.

194.

,3
.7
.2
.0
.2
.2
c, 0

8
6
2
9
0
3
7
9

FH1 HBBB
l
7

Rainfall
(mm]***

3.0
10.8

^BHf^^^^H
4 .4
0.0

* Air and water temperature for the respective periods are the average of the daily recordings.
** Russian River discharge only. Excludes Rendezvous Creek discharge.

*** Rainfall for each period is the cumulative total of the daily recordings.



Table 21 Indicates the
^smaller (both length

average early run female .sampled in 1979 was
:icl weight) than those in prior years, Average

egg content, eggs/mm and egg/kg are however, comparable to historic
data for this run. Fish utilized for the late run show similar trends
Average egg content, eggs/kg and eggs/mm are comparable to prior data.
Average length of latep-un fish sampled was less than prior years and
the average weight was
small early and late ri

lower only in 1973. Reason(s) for the relatively
n fish sampled in 1979 arc not known.

Climatological Obscrvatian_s_
j

Climatological data recorded at Lower Russian Lake are grouped -by six-
day period to facilitate analysis (Table 22). No correlation was found
between air and water temperature and adult, sock eye salmon migration.
The relationship bc.'twcei smolt out-migration and water temperature has
been discussed earlier in this report. Due to an error by weir person-
nel in reading the rain gauge, accurate percipitation data are available
only from July 25-August 29. Air and water temperatures during the 1979
season are comparable to prior years data. The affect of high Russian
River flows on the latter segment of the late run's migration has been
discussed earlier in this report.
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