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ABSTRACT

Estimates at lower Russian Lake welr revealed the out-migration of sock-
eye salmon, Oncornyncehus nerda (Walbaum), smolts was 1,018,52%. The
peak of the migration (73 percent of the totn]) O(LUIICd during the
15-day period May 22-June 5. Age class 1.0 and 2.0 compriszed 98.4

and 1.6 percent, respectively, of the out-migration. Average length

of sockeye salmon smolts sampled was 97.3 millimeters.*

‘A creel census was conducted during the Rusxldn River sockeye salmon
sport fishery to dJetermine harvest and effort.  The census reveal ed
55,000 man-days of clfort were expended 1o harvest 35,230 adult fish.
Early and late runs contributed 8,400 and 26,830 salmon, respectively

to this harvest. Due to a record late run adult return, an additional
640 meters (approximately 0.4 mile) was opened to <0ckcy salmon fishing
above Russian River Falls on August 1. Anglers harvested 3,947 salmon
(14.7 percent of the late run catch) from this arca. Early and late

run harvest rates were 0,087 and 0.188 salmon per angler hour, respec-

tively. Anglers harvested 24.0 percent of the socheye salmon which re-
turned to Russian River in 1979. h

Early run escapement was 19,700 sockeye salmon. This cscapement is one
of the largest recorded and cxceeds the 16 year historical average
escapement of 12,973 by §1.9 percent.  lLate run cscapement cnumerated

al Russian River weir was 87,920. This is the highest ¢cscapement record-
ed since the inception of th]S program. An additional 3,920 late run

fish spawned below Russian Rlvor Falls. Total late run 1979 escapement
was therefore 91,840.

*Smolt enumeration at Russian River weir in 1979 was funded and
conducted by the Division of Fisheriecs Rehabilitation and Enhancement

Division (FRED). Results arc reported here in the interest of rescarch
continuity associated with the Russian River drainage.
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gk Management of the 1979 recreational sockeye salmon Fishery w

as compli-
cated by a larger than average carly run, a record Tate run return and

atypically low water which enabled both runs to move rapidly through .
the fishery. The management Strategices employed to address this unique .ot
situation arc prescented and discussed.
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Analysis of scales collected at Lower Russian Lake weir revealed both SRS
carly and late runs were dominated by fish that resided two years in fiﬁi
fresh water.  Early run salmon were primarily three-ocean (79.1 percent) Hfifs
while the late run were primarily two-ocean (91.2 pereent).  These data | 'yl

are comparable to historic age structures, Average lengths of early and
late run fish were 5982 (23.5 inches) and 548.0 (21.6 inches) milli-
meters, respectively, Male to Female sex ratio for the carly run was
1:0.8 and for the late run 1:1.3, Lcngth~frvqnvncy data for both runs
are presented and dJdiscussed.

Fecundity investigations revealed carly and late run sockeye salmon aver-
aged 3,842 and 3,314 egpgs per female, respectively.  These averages are
comparable to historical data.

In 1979 a Fish passape facility was constructed at Russian River Falls.
The facility was designed to permit fish unrestricted Passage around
the Falls at periods of high water when their migration miay be slowad
or totally blocked by a VC](*Ci[)'}hHJW‘iCF. Use of this structure during
the 1979 season is discussoed.
Climatological data were again collected at Lower Russian lake weir.

Alr and water Lemperature approximate historical data, Discharge rates
through Russian River Falls during the carly run approximated historjcal
flows. During the latter part of the late run migration (August 17-22)
Russian River Falls became a total barrier to sockeye salion migration.
Data indicates thoese high flow rates were duc to heavy rain in the Upper
Russian Lake drainage rather than to precipitation in the Lower Russian
l.ake area.

BACKGROUND

Russiun River is a clear stream adjacent to the Sterling Highway 9.6 km
(6 mi) west of the Kenai Peninsula community of Cooper Landing and ap-
proximately 161 km (100 mi) south of Alaska'a largest city, Anchorage
The stream is bordered on either side by Federally controlled lands,
The arca to the soutrh is adminisgcrod by the Kenai National Moose Range
and on the north by the Chugach National Forest. A privately operated
ferry at the confluence of the Kenai and Russian Rivers transports anc
glers to the south bank. This arca (approximately 1.6 km or 1 mi) re-
ceives an average of 50% of all angler effort as anglers attempt to
intercept the runs prior to their entry into Russian River. The re-
maining effort occurs on the approximately 3.2 knm (2 mi) of Russian
River above the confluence area and below Russian River Falls. Public
access is provided at the Kenai National Moose Range campground at the
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confluence of the Kenai and Russian Rivers and 1t the Chugach National
Forest campground located on Russian River, 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 (600 yds) below Russian River Falls to a marker 1,646 m
(1,800 yds) below the Kenai and Russian River confluence, a total dis-
tance of approximately 4.8 km (3 mi). Lower Russian River and the con-
fluence of the Kenal and Russian River is commonly known as the "fly-
fjshing~on1y-uron”,_nnd from June 1 through August 20, terminal gear is
restricted to coho (streamer) flies with g £ap between point and shank

no greater than 9.5 mm (3/8 in). The arca -between a marker below the
ferry crossing and a marker 640 m (700 yds) upstrcam on the Russian River
is closed to all fishing from Junc 1 through July 14 to provide addition-
al protection to carly run sockeye salmon which concentrate in this area
for a period of time hefore continuing their upstrean 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 Xenai River to a point
approximately 3.2 km (2 mi) upstream is of moderate gradient. Upstream
from this point the strcam [lows through a canyon of considerable gradi-
ent commonly hnown as Russian River Falls. Puring the previous 17 years
sockeye salmon have been delayed in the canyon on scveral occasions due
to a velocity barrictr caused by abnormally high water! Documented sock-
eye salmon mortalities associated with this barrier occurred in hoth
1971 and 1977 (Nelson, 1978). In 1971 the sport Fish Division recommended
construction of a {ish bassage facility to enable salmon to negotiate
the Falls at high Mows. The structure wis built during the winter of
1978-79 and employed for the first time during the 1979 season.

Russian River socheve salmon rims are bimodal, i.c., there are two
distincet runs. Migrational timing, entry into the fishery and average
run size has been previously discussed (Nelson, 1976 and 1977). Resi-
dent and anadvomous fish species common 1o Russian River arc prescnted
in Table 1, '

Lower Russian Liake, located 0.8 km. (0.5 mi) above Russian River Falls,
supports an active Dolly Varden and rainbow trout sport fishery. Physi-
cal characieristics of the lake have heen previously described (Nelson,
1979). No carly run sockeye salmon spawn in the lake or its tributaries.
Observation suprests a few ( 500) late run fish spawn in the shoal area
(Nelson, 1979).  This lake is utilized by rearing chinook and coho sal-
mon.

Upper Russian River enters Lower Russian lLake from the south. This
stream connects Upper and Lower Russian Lakes. Nelson (1976) has pre-
sented a detailed description of this stream as well as Upper Russian
Lake. Figure 3 is a schematic diagram of Upper Russian Lake depicuing
the known spawning arcas of both ciarly and late runs.
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Management and rescarch associated with the Russian River drainage has
becn conducted by the Sport Fish Divison of the Alaska Department of
Fish and Game since 1962. Prior information pertaining to this fishery

has been prescnted by Lawler (1963, 1964), Fngel (1965 through 1972) and

Nelson (1973 through 1979).

To monitor angler cffort and ascertain the recreational harvest of sock-

eye salmon, a creel census has been conducted since the inception of
this project. 1n addition to scasonal harvest and cffort the census
provides catch per unit effort data which is employed for "in-season™
management of the stocks. TFurther management information is obtained
from exact cnumeration of the spawning escapement as fish pass through
the weir located below lower Russian lLake.

Regulatory measurcs affecting this ‘fishery from 1960 through 1966 have
been reviewed by Engel (1967). Regulatory changes from 1967 through
1975 have becen presented by Nelson (1976). BRasic regulation of the
fishery has not been changed since 1975,

Despite an increasingly restrictive fishery, recreational demands upon
the Russian River sockeye 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 dif{ference occas-
ions since 1969. One emergency closure was required for management
purposes”in 1979, Extcensive emergency openings and closings of this
system indicate that it is probably the most intensely managed sport
{ishery in Alaska,

The Russian River management program is currently dirccted towards "in-
scason' evaluation of stock status to cvalunte the effects and effec-
tiveness of current regulatory practices. Rescarch activities presently
emphasize the collection and evaluation of 1ife history data. Objec-
rives include determination of optimum escapement goals for both runs
and ultimately predictions of sockeye salmon returns to Russian River,
The latter objective can not be realized until stock scparation tech-
niques are perfected in Cook Inlet to determine the late run Russian
River sockeye salmon's contribution to the commercial fishery.

RECOMMENDAT1ONS

1. The feasibility of stabilizing the flow of Upper Russian Creek dur-
ing the carly run's spawnipg and cgg incubation veriod should be
investigated. Data indicate large numbers of cggs were washed
from this stream by high water in 1976 and 1977, Egg loss from
high water will adversely affect the number of returning adults.

2. The present objectives of the Russian River Sockeye Salmon Study
should be continued.
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Table 1. A List of Common Names,
Fish Species

Scientific Names and A

Found in Russian River Drainage.

Common Namec

Sockeye salmon
Chinook salmon
Coho 53166n
Pink salmon
Dolly Varden

Rainbow trout

Slimy sculpin

e
Scientific Name and Author

bbreviations of

Abbreviation

Oncorhynchus nerka (Walbaum)

Oncorhynchus tshawylscha (Walbaum)

Oncorhynchus kisuteh (Walbaum)

Oncorhynchus gorbuscha (Walbaum
Y g

Salvelinus malna (Walbaum)

Salmo gairdneri Richardson

Cottus cognatus

Richardson

RS

KS

SS

PS

bv

RT

SSC

. ——————

; Al
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QOBJECTIVES

G

1. To determine adult harvest of sport caught carly ang late run
Russian River sockeye salmon in Russian River drainage .

- 2. To collect and analyze biological data concerning abundance
and migrutional timing of adult sockeye salmon in the Russian
River drainage.
3. To determine age composition of adult carly and late Tun Rus-
sian River sockeye salmon escapements cnumerated at Lower
Russian Lake Weir. '

4. To determine apgp dcposition.of carly and late run spawning
sockeye salmon in two major tributarics of Upper Russian Lake,
i.e. Upper Russian and Bear Crecks.

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 Cges per sock-
eye salmon female,

6. T? collect basic cljmntolggwca] data (prccipitation, water and
QAT TCmperature, stream discharge) at Lower Russian Lake and .
to determine if 4 relationship exists between these parameters N
and migrational timing,

7. To evaluate the effects and cffectivencss of a fish pass at
lussian River Falls,

6. To cvaluute current rcgu]ations‘govcrning this sport fishery
and to provide recommendations for future management and re-
scarch, :

TECHNIQUES UsED ' o

The 1979 Russian River Creel census was gz modification of the technique
described by Neuhold and! Ly (1957). Sampling procedures and calculations
were identical to those outlined by Engel (1965, 1970, 1972) and Nelson
(1973, 1975). .

Adult escapement 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) has presented a detailed description of the present
structure. In May, 1978 the existing adult weir was modified by the
Division of Fisherijes Rehabilitation and Enhancunont(FRED) Lo enumerate
smolts. These modifications have been previously described (Nelson,
1979).

AN
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In 1978 a strutificd;ﬁandom sampling scheme was designed to estimate
the out-migration offﬁockcye, coho and chinook salmon smolts. In 1979
an aperturc sonar cog@njter manufactured by Bendix Corporation was en-
ployed. The counterywas operational on a 24 hour basis with calibra-
tions checked six tifes daily. Analysis of SOnar counts to actual
number of smolrts visnndly enumerated indicated the counter recorded

an average of one count for each 3.75 smolt which passed through the
aperture.  Daily counts were therefore increcased by this figure. Total
out+nigration was detenmined by summing the daily counts., Species com-
position was dctorminqd%by random sampling,

Average fecundity of early and late run sockeye salmon was determined
by sampling at lower Russian Lake weir. The sampling technique em-
ployed has been deseribed (Nelson, 1979).

Scale samples to determine the age structure and sex ratios for early
and late runs were collected at Lower Russian Lake weir. Age designa-
tion, number of fish sampled, and methods cmployed to determine the
adult age structure ang male to female sex ratio have been pPreviously
presented (Nelson, 1974) .

Water and air temperature at Lower Russian lLake were determined by Taylor
maximum-minimomn thermomjet or ., Precipitation was determined by gauge of
standard manuiaciure. Stream velocity was determined by Head Rod method
as described by Nelsow (1977) .

In 1979 a fish pass wasi constructed around Russian River Falls., The
facility was constructded on the south bank on Tands administered by the
Kenai National Moose Wnpgc. The fish pass consisted of a tunnel, 73 p
(240 fr) in length, 2.7:m (9 ft) in height and 2.4 (8 ft) in width.
The entrance was a 51.2'm (50 ft) schute constructed of 20.3 cn (8 in)

X 20.3 cm (8 in) Iimhq¢$ which extended to a pool at the base of the
Falls. The schute was ¢overed with steel grate. A pool and weir type
fish ladder was createdlin the schute by instnl]ing five serics of
timbers approximately 3.0 m (10 ft) apart. The tunnel contained 28
vertical slots to reduce flow and provide resting areas.  The vertical
drop from inlet 1o outlet was §.2m (27 ft). Water flow was controlled
by stop logs at the head of the tunnel. The fish pass was constructed
by Cooper Construction Company of Anchorage, Alaska at a cost of §726,800.
Detailed plans of the Russian River Fish Pass are on file at the Divis-
ion of Fisherijes Rehabilitation and Enhancement (FRED) Office of Engine-
ering.

FINDINGS

Smolt Investigations °

In 1979 the smolt weir fat lLower Russian lLake was operational May 4. The
first sockeyc salmon smplts were cnumerated on May 15, two days early

than in 1978. Water tdhpcraturc at the onset of the out-migration was
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5.9 (42.6of)‘ Estimates rcvealed the total out-migration was
1,018,527 sockeye sajmon smolts, Numbcrg of smolts enumerated in
1979 were therefore 22.7% above the 1978 estimate of 829,980. Table
2 summarizes the 1978 sockeye 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 peripd May 22-Junc §. In 1978 the smolts migrated at

a more rapid rate as 75.3% of that year's out-migration occurred during

the 10-day period of M@y 22-26. Additional

data must be collected to
determine whether or net this variation is related to external para-

meters (water temperature, precipitation, cte. ).
L

13

The smolt weir was removed on July 10 whwn the water temperature was
12.4% (54.30F). Foerdgier (1968) indicages that the out-migration of
socheye salmon smolts ferminates when thg water temper
157°C (55.47F). Burgnezt (1958) reported that sockeye salmon smolts
ceascd migration at a.temperature of 1ODC§(SOOF) at Lake Aleknagik in
Alaska's Wood River system. In 1978 onlyt 0.3% of the Russian River out-
migration was cnumeratad after the water femperature reached 12.2%
(547F). 1t is thcrc(@ﬁc assumed virtouallly all out-migration had ceased
in the Russian River @ﬁ July 10, 1979.

i

Average length and woig%t of all sochkeye Falmon smolts sampled in 1979
was 97.3 mm (3.8 in) gnd 6.9 g (0.2 o2). jSmo]ts in 1979 were therefore
7.4 mm (0.3 in) larges and 0.9 g (0.03 oz} heavier than were those
sampled in 1978. Age class 2.0 dominated! the outmigration, contributing

96.4% to the totul, ﬂh?sc fish averaged 96.8 wm (3.8 in) in length and
6.7 g (0.2 oz) in weighp. Tables 3 and 41summarize Russian River sock-
eye salmon smolts age angl length data collgcted in 1979.

Table 3 presents the Jehgths and weights for age 2.0 and 3.0 Tish. These
average lengths and wdights are within tha ranges as reported by
Focerster (1908) for other sockeye salmon systoms. Table 4 reveals that
the majority of the 1979 out-migration were the progeny of the 1976
spawning escapement.  Techniques ave not presently available to separate
carly and late run smdlts. The respective contributions of the carly
and late run 1976 csch@mcnt to the 1979 total smolt out-migration can
thercefore not be cstinaded. i

Crcel Census

A creel census conducted from June 9 throw&h August 20 on Russian River
indicated anglers expemded S5,000 man-dayst of offort or 215,217 angler
hours in 1979. Effort directed toward carly and Jate 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 #t 35,230 salmon. Early and
late runs contributed 8,400 and 26,830 fish, respectively to this har-
vest. Mean hourly catch rates were highcr§on weeckdays (0.158) than on

i

ature approximates
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Table 2. Estimated Outmigration of Russian River Sockeye Salmon Smolts
by Five-Day Period, 1979, ‘

ey

, ; e o
Five-Day Water Tcﬂperaturc* Sockeye Salmon Percent of
Period °c i OF Smolt Outmigration
May 15 - 210 s | 42.6 77,224 7.6 -
May 22 - 26 6.8 8 44.3 346,090 340
May 27 - 31 9.3 % 48.8 200,169 19.7
June 1 - S 8.7 | 477 . 196,362 19.3
Juhe 6 - 10 9.9 i 49.8 115,837 114
June 11 - 15 9.4 45.9 33,843 3.3 ;
June 16 - 20 10,0 4909 12,572 1.2 -
June 21 - 25 10,7 g 51.2 13,339 1.3
June 26 - 30 10.3 5o 5,147 0.5
July 1 -5 12,1 ‘3 53.9 9,532 0.9
July 6 - 10 12.4 L 543 8,412 0.8
Total % 1,018,527 100.0
i
) 5 e

* Temerature is the ayerage of the daily recordings for that period.
** Seven day period, :
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A 5 Table 3. Summary of Russian River Sockeye Salmon Smolts Age,

Length
and Weight Data Collected at Russian River Weir, 1979,
e e
Age Number Perdent of Average Average .
Class  Sampled Migration Length (mm) S.D.* Weight (g) S.D.*
2.0 911 98 | 4 96.8 5.6 6.7 2.7
3.0 15 _ 116 126.1 15.7 17.0 6.5
Combined 926 16010 97 .3%= . 6.8 6.Q** 7 2
* Standard Deviation.
** Mean length and weilght of 926 smolts sampled. g

Table 4. Age Class Covﬁosition, Sample Size, Parent Year
Year Escapemgnt of Russian River Sockeye S
at Lower Rusgijn Lake Weir, 1979,

and Parent
almon Smolts Sampled

i

i
I

Estimated Number

Age Number in the Parent Parent Yecar
Class Sampled Out-migration e Year Escapement™
2.0 911 o 1,002,231 1976 46,650
5.0 25 ] _e,206 1975 37,610
Combined 926 ? % 1,018,527 84,260

}
j
* Sum of carly and laté run escapements,

i
i
o




& = Table 5. Estimated Sokeye Salmon Harvest, Effort and Success Rates On‘
Russian Rivef, 1963-1979.
3 o

_\_\\.‘ |

} Harvkst Total Effort Catch/ Census-
Year Early Run Jaﬁe Run Total _“_WQNan~Days) Hour P '

4 i .s_._‘,ﬁ_\\“_. kS 3
1963 3,670 1,390 5. 060 7,880 0.190 6/08-8/15 ‘a5
1964 3,550 2,450 6,000 5,330 0.321  6/20-8/16 it:;i|
1965 10,030 2,160 12,190 9,720 0.265 6/15-8/15 i1 "
1966 14,950 7,290 22,240 18,280 0.242 6/15-8/15 = 1+ -
1967 7,240 5,720 12,960 16,960 0.141 6/10-8715 =
1968 6,920 5,820 12,740 17,280 0.134  6/10-8/15 Py
1969 5,870 1,150 7,020 14,930 0.094, 6/07-8/15 . =
1970 5,750 600 6,350 10,700 0.124  6/11-8/15+ .
1971 2,810 10,730 13,540 15,120 0.192 6/17-8/30* ‘
1972 5,040 16,050 21,090 25,700 0.195 6/17-8/21 "
1973 6,740 8,930 15,670 30,690 0.102 6/08-8/19%
1974 6,440 8,500 14,940 21,120 0.131 6/08-7/30%
1975, 1,400 8,390 9,790 16,510 0.140 6/14-8/13% SR
1976 | 3,380 13,700 17,080 26,310 0.163 6/12-8/23+ L
1977 20,400 27,440 47,840 69,510 0.168 6/18-8/17
1978 37,720 24,530 62,250 69,860 0.203 6/07-8/09
1979 _8,400 20,830 35,230 55,000 0.136 6/09-8/20+

|

1963-78 ;
Averuage 8,869 9; 083 17,923 23,494 0.175

¢ - i — R

.‘ -

* Census period was not continuous during these years due to emergency
closures required to incrcase escapement levels.

or




sTable 6. Diffcrences Bobween Woekday and Het -
DA e ke g s
i I
~ Average Angler Counts Cat
o N((J:f;\; gh’u;"};;]:d \\'(Cl:rcl:k—Ch/Ho:\l’Zc—k.{!—ﬁd— AVSZZ%? HOU;‘zeiirslBed
1 e ays _Days days Days
1964, 29.6 7006 0.444 0.209 3.3 3.9
1965} 31.7 781 0.305 0.223 4.5 5.4
1966 53.2 1431, 0.297 0.183 4.8 5.5
| 3L .
196?; 68.9 110.5% 0.171  0.100 5.3 5.4
1968, 715 12490 0.153 0.107 5.3 5.8 i
196% 64.5 111.7 0.110 0.074 4.9 5.1 e
1970, 83.5 127.8 0.140 0.100 4.8 4.7 f;‘;g
1971 87.0 157.b 0.194 0.189 4.8 5.3 .
1972 73.3 138. 5 { 10.203 0.187 4.0 4.4
1973 147.1 195. 0 0.113 0.088 4.8 5.5
w74 1238 Lk 0 0.085 4.7 5.7
1975 65.0 149.6 é 0.145 0.136 4.5 5.1
1976~ 72.5 154 .4 % 0.165 0.161 3.5 4.5
1977 201.7 438. 5 % 0.172 0.164 3.9 4.3
1078 264.1 425.7 § 0.205 0.101 3.9 4.2
1979 190.6 276.8| 0458 o7 3.8 3.9
1964-78
Average 95.9 170.9 1 0.199 0.146 4.5 s.o -
.
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weckend days (0.117)
which reduced angler

Harvest, cffort and tutch per hour estimntes

in Table 5.

Total weekday and woakLnd stream counts during the 1979 fishery
1 N i
190.6 and 276.8 anglers, respectively.

diue to greater congestion during weekend periods
efficiency, Seasonal catch per hour was 0.136.

since 1963 are summarized

averaged
These data indicate that the

average number of anglbrs on the stream in 1979 was second only to the

record ycars of 1977

count was on August 4
ditional "fly-only-ahea"

arca above Russian R

abd 1978 (Table 6). The high individual angler
at 0800 when 721 anglers were fishing in the tra-
and an additional 89 were enumerated in the

ver Falls opened by cemeryency order on August 1.

Each angler fished an fiverage of 3.8 hours on weekdays and 3.9 hours on

weekends.

decreased time the a
definitely known, it
returns of Russian Ri
again in 1979, Averd
ycars were less than
revealc

Stream counts

total stream counts {1

Rivers during the car
son why anglers favor
the 640 m (700 yd) ¢l
Anglers therefore cos
which was highly visi
Russian River. Fishi
Anglers thercfore dis
fishing-only-arca,

On August 1, 1979 an

of sockeye salmon abave Russian River Falls.

harvest and effort in
effort. The areca the
vest and accounted fo

Anglers harvestoed 29.
sian River and 23.4%
tively low in relatio
Angler opportunity wa

These datg represent a decreasc in average
relation to historicgl data (Table 6).

hours fished in
Although the reason(s) for the
erage angler spent on the stream in 1978 1is not
may be related to run size (Nelson, 1979). Large
ver sockeyc salmon occurred in 1972, 1977, 1978 and
g¢ hours fished per angler per day during these

the historical average.

d160.6 and 49.7% of the anglers cnumerated during
ished the confluence arcea of the Kenai and Russian-
ly and late runs, respectively.  The probable rea-
eq the confluence arca . during the carly run is that
oged arca was opened by emergency order on June 28.
¢ntrated in this areca to harvest sockeye salmon
Je. The late run wias the largest recorded at

g was considered good to excellent in all arcas.
ributed themselves thronghout the entire "fly-

additional 640 m (0.4 mi) was opened to the taking

Creel census data revealed

this arca was 3,947 salmon by 2,623 man-days of
refore contributed 14.7% to the total late run har-
r.8.9% of the late run cffort.

9% of the carly run stocks which returned to Rus-
of the late, These exploitation rates are rela-
noto the high return of carly and late run fish.
s salso increased by the opening of the "sanctuary"

area on June 28 und t
on August 1. The pro
Russian River dischar
late run's migration,
rational speed of the
capture by the sport

1e additional opening above the Russian River Falls
bable explanation for the low harvest rate is that
ge was atypically low during most of the early and
. Low water appears to have accentuated the mig-

I runs and reduced the time they were subject to
fishermen.




slelson (1976)'chjcwod anpler participation trends and indicated angler
offort would continue to shift {rom the smaller early run to the more
aumerous late run stocks. Table 7 indicates that these trends did not
dcvchop as anticipated és;from 1977 through 1979, 58.7% of all angler
effort was dirccted towprf carly run fish. The average carly run total
return (harvest + cscapbment) during thesc years was 45,480, or more
tham‘twice the historjca]iavcrage return of 21,830. Tt is therefore
evident that angler effort in a given year will be directed towards the
mor% numerous stock, rntmcr than toward the carly or late Tun per se.

During the
were creel
al harvest

census 75 Do]ﬁy Varden, 30 rainbow trout, and 15 coho salmon
checked. Thege data were cxpanded revealing a total incident-
of 1,010 Dolly Varden, 400 rainbow trout and 180 coho salmon.
The- latter figure 1s a minimum estimatc as the peak of this species
migration in the Russigm River is from approximately July 20 through
September 1.  The creel densus terminated July 20. Two round whitefish,
Prosopium cylindraccum, were creel checked at the ferry crossing on
theflenai River. Thesg fish arc not indigenous to the Russian River
drainage. Total harvegtiof these fish from that portion of the "fly-
fishing-only-area' of the Kenai River is estimated at 15,

d : '
Escapement i

il

Russian River weir was
salmon adult wias passc
average date during we
carly run had passcd t
plete by July 15 (Tabl

Farly run cscapoment W
recorded for this scgm
average escapement of

4

The first late run fish arrived at the weir on July 16.
of this run has passed the weir by July 29.

2, Escapement of latc run fish above Russian River

complete by September
Falls was 87,920. Thi
ment of the popu]ntioﬁ
ment of 38,274 by 129
1972. An additional 3
Jate Tun escapement iﬂ
escapements and total .
10. :
Chinook salmon escapem
This is the highest cs
An additional 82 fish:
Total chinook salmon e
This is the second hig

|

H

operatiomiMay-4, The first carly run sockeye

I on Junc 8§, ten days carlier than the historical
i+ operation of June 18. Fifty percent of the

he weir by June 27, Rarly run passage was com-

o 8).

|

hsi 19,700, This is onc of the highest cscapements
enit of the population and excceds the historic

12,973 by 51.9%. larger carly Tun cscapements

were rccorded only in 1965 and 1978 (Table 9).

Fifty percent
The migration was basically

s is the largest cscapement recorded for this seg-
, iexceeding the historical average late Tun escape-
7%. The previous high escapement was 79,000 in
,920 fish spawned below Russian River Falls. Total
1979 was thercfore a rccord 91,840. Late run
return to Russian River arc summarized in Table

ent through Russian River weir in 1979 was
capement of this species enumerated at the
were observed spawning below Russian River
sgapement to Russian River in 1979 was 362.
hest escapement recorded. Coho salmon cscapement

280.
welr,
Falls.




Table 7. Angler Effort|Dirccted Forward Early and Late Run Russian
o River Sockeye!Salmon Stocks, 1963-1979.

i

. __Effort (Han—Days)* Effort (Percent)
Year Early Run . __Late Run Early Run Late Run
, ;
1963 ' 5,710 2,170 72.5 27.5
'
1964 _ 3,980 | 1,350 74 .7 25.3
1965 7,750 f 1,970 S0 20.3 'ﬂ;f
1966 11,970 6,310 65.5 34.5 » i
1967 11,460 5,500 67.6 . 32.4 ‘[,fﬂrﬁf
1968 - 11,780 5,500 68.2 31.8 ‘ :
1969 12,290 L 2,640 : §2.3 17.7
1970 9,700 | 1,000 90.7 9.3
1971 6,250 : 8,870 41.3 58.7
1972 12,340 13,360 48.0 52.0
1973 15,220 i 15,470 49.6 50.4
1974 11,090 " 10,030 . s2.5 47.5
1975 5,210 11,300 31.5 68.5
1976 §,930 17,380 33.9 66.1
1977 38,200 | 31,310 55.0 45.0
1978 51,910 * 17,950 . 74 .3 25.7
1979 25,670 29,330 46.7 53.3
1963-78 . ,
Average 13,987 | 9,507 61.7 38.3
* Man-day is defined as gne angler fishing for one day irrcspective of
the amount of time fishec ;




Table 8. 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 Late Run
Arrival Arrival
At Weir/ Date 50% Date Run At Weir/ Date 50% Date Run
Year Counting Tower Passed Ended Counting Tower Passed Ended**
1960 Junc 19 June 26 July 15 July 16 August 1 August 12
1961 June 21 June 28 July 15 July 16 July 31 August 28
1962 June 18 July 4 _July 15§ culy 16 july 30 August-33
— T I9B3 “June IS July 1 July 12 . July 16 . S July 31 Avguse 28—

1964 ' June 20 July 7 July 15 July 16 July 30 August 15
1965 June 22 July 4 July 15 July 16 August S August 15
1966 June 20 June 29 July 15 July 16 July 30 August 17
1967 June 20 June 28 July 15 July 16 August 2 August 18
1968 June 25 June 29 July 13 July 19 July 31 August 14
1969 NO DATA AVAILABLE July 16 August 2 August 18
1970 June 17 July 5 July 15 July 16 August 7 August 23
1972 - June 24 July 5 July 29 July 39 August 5 August 28
1973 © June 21 July 6 July 15 July 16 August 1 August 30
1974 ' June 14 July 1 July 21 July 22 August 7 August 27
1975 _ June 25 ' July 6 July 27 July 21 August § September 1
1976 June 17 June 30 July 16 July 17 August 2 September 1
1973 June 10 July 2 July 24 July 2 July 30 September 1
1979 June 8 June 27 Julv 15 July 16 July 29 September 2
1960-78 : -
Average June 19 July 2 July 17 July 17 August 4 August 23
1969-78* %+

- Average ‘ June 18 July 4 July 21 July 18 August 6 August 28

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.
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=Table 9. Russian Rive; Sockeye Salmon Escﬁpcﬁcnt Estimates and Harvest
Rates for Early and Late Runs, 1963-1979.
Percentage of Run Caught
Escapemeng* _by the Sport Fishery* O

Year Early Run  Late Run Total Farly Run — TLatc Run Combined  +.. 7
1963 14,380 51,120 65,500 20.3 2.0 7.2 lJ
19064 12,700 46,930 59,630 21.8 5.0 9.6
1965 21,710 21,820 43,330 31.6 9.0 21.6

1966 16,0660 34,430 51,090 . 47.3 17.5 30.3

1967 13,710 49,450 | 63,190 34.6 10.3 17.0

1968 9,200 48,880 58,080 42.9 10.6 18.0

1969 5,000%* 28,920 33,920 54.0 3.8 17.1

1970 5,450 284,200 33,650 51.3 2.1 15.9

1971 2,650 54 430 57,080 51.5 16.4 19.2

1972 9,270 79 O%O 88,270 35.2 16.8 19.3

1973 13,120 24 970 38,090 33.9 26.3 29.1

1974 13,150 24,650 37,800 32.9 25.6 28.3

1975 5,640 31 970 37,610 19.9 20.8 20.7

1976 14,700 31/950 406,650 18.7 30.0 26.8

1977 16,070 21,410 37,480 55.9 56.2 56.1

1978 34,150 34?230 68,380 52.5 41 .7 47.7

1979 19,700 87,920 107,620 29.9 23.4 24.7

1963-79 E ' .

Average 12,973 38,274 51,234 37.8 18.4 24 .0

*  Escapement pussed weir. Commercial harvest and fish spawning down-
stream from Russian River weir are delcted.
**  Escapement determined by foot survey of Upper Russian Creek.

|



- 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,
Percent of _

Escapement - Escapement Total Escapement Sport Total
Year Above Falls Below Falls Escapement Below Falls Harvest Return
1968 58,800 4,200 53,000 7.9 5,820 58,820
1969 28,920 1,100 30,020 3.7 1,150 31,170
1970 28,2OQ 220 28,420 0.8 600 29,020
1971 54,430 10,000 64,430 15.5 10,730 75,160
1972 79,000 6,000 85,000 7.1 16,050 101,050
1973 24,970 6,690 31,660 21.1 8,930 40,590

1977

1978
1979

1968-1978
Average

3,920

6,364

11,440

118,670

54,943

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

Weir/Counting Tower Escapement Lower River Total Escapement
Year Chinook Coho Chinook Escapement* Chinook Coho
1953 §5**
1954 87**
1985 42%*
1956 , 40 *
1957 b4+
1958 Q8 **
1966 i82
o6 - h _ o 26 .. — o < Ce
1963 56 ' 63 119
1969 119 70 31 150 70
1970 240 957 125 365 957
1971 _ 21 839 149 170 839
1972 172 666 108 280 6606
1973 243 200 104 ) 347 230
1974 124 1,508 59 183 1,508
1975 102 4,000 3z 154 4,000
1976 145 1 791 i55 300 1,791
1977 37 1,884 145 182 1,884
1978 253 1,570 165 418 1,570
1979 280 2,400 S2 362 2,400
Average :
through 1978 137 1,349 91 241 1,349

Coho salmon do not spawn in Lower Ru551an R1v01
" Fish and Wildlife~ Service surveys.



Table 12. Late Run Jussian Rlvor Sockeye Salmon Hdrvgst Escapement
and Rcturmlbg Jacks, 1969-1979.

1; Total Number Percent of
Year Escapement . ;Harvest Return* of Jacks Total Return *
1969 28,920 1,150 30,070 352 1.2
1970 28,200 ; 600 28,SOQ 2,542 8.8
1971 54,430 | 10,730 65,160 1,429 2.2
1972 79,000 16,050 95,050 ‘ 160 0.2
1973 24,970 f §,930 33,900 332 1.0
1974 24,650 j 8,500 33,150 1,008 3.0
1975 31,970 g 8,390 40,360 1,788 4.4
1976 31,950 § 13,700 45,650 1,204 2.6
1077 21,410 ﬁ'% 27,440 48,850 537 1.1 .f;‘
1978 34,230 gg 24,530 58,760 2,874 4.9
1979 87,920 % 206,830 114,750 1,476 1.3
1969-78 %
Average 35,9753 i 12,002 47,975 1,223 2.9
* Excludes commorcia@iharvcst and late mun sockeye salmon spawning

T

Falls

“dd 10, OOO late run sockeye salmon which perished
5‘Ia11 due to a velocity barrier.

below Russian Rival
** Excludes an cestima
below Russian Riv




Table 13. Migrational Timing of the Late Run Russian Rjver Sockeye
’ Salmon Jack Escapement Compared Lo the Migrational Timing
of the Aduly Escapement, 1970-1979.+

—
: Timing

Jack Dite 50% Adult Date 50%  Differential .
Year Escapcmcngm_wfa«sgd Weir Escnpgﬂtﬂki1135535Llﬁ2};_“‘[Da s) | ::ji 
1970 2,542 8%10 25,0658 8/7 4 ::m :
1972 160 §/10 78,677 8/4 7
1973 332 8/6 24,642 7/31 7
1974 1,008 B/12 23,0639 8/6 7
1975 1,788 8416 30,179 8/5 12
1976 1,204 B/HS 30,746 8/2 16
1978 2,874 8/18 31,356 8/2 16
1979 1,476 W15 87,920 /2 Y
1970-78
Average 1,415 ‘/13 34,985 8/4 . 10

* 1971 und 1977 data have been deleted due to atypical migrational
Timing vosuliic: Sedmoz WEllelly TaTrier ow o toio-ig. iser tzite

ED A S <. Y P S

Y Lscaponment passod iphe; weir only,  Fish spawning below the Falls
arc not included. ‘
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migration. All availh
kKenai River sockeye sh

Nelson (1979) reportel

ble data indicate the majority of carly run
Iimon are of Russian River origin.
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as 36.9%. ‘This is the Jargest percentage of the
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for a period of time a
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I
§
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gration pattern was to reduce the time and numbers
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Pc;28 to permit the harvest of fish heretofore

: Anglers inmediately took ad-
onal opening as by Jhne 30 up to 400 anglers per
t the confluence of the Kenai and Russian Rivers,
n was complete by Jujy 10.
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Table 14. Kenad Riv%jé onar Counts Compared to Russian River Late Run
Sockeye S#lflen Escapements and Period of Travel Betwecen
Sonar Sjt@;de Russian River Weir, 1968-1979 . *

‘i j |
Sonar Data | @% Russian River Date 50% Sonar to

Year Count Pas: é Escapement**  Passed Weir (Days)
1968 88,000 7/“§ 48,800 7/30 11
1969 53,000 64;0 28,920 8/ 2 34
1970 68,000 7}f~ 28,200 i 8/ 6 13
1972 335,000 o 79;000 8/ 4 12
1973 368,000 7/% § 24,970 : 7/31 10

'K
1974 157,000 7% 24,650 8/ 6 23
1975 143,000 7/%‘ 31,970 8/ 5 13 5
1976 381,000 7k‘f 31,950 8/ 2 13 g
1978 399,000 7/;i{ 34,230 7/30 12
1979 322,000+ 7/ 87,920 7/29 0
1908-78 ;‘
Avg. 221,333 7/ 36,965 8/ 2 16

.

* 1971 and 1977 dai
atypical mipgrati

#*% [Escapement passed
#x4 Dreliminary daca

j

L timing.

cleted due to high water which resulted in
:ir only.

1
i
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Table 15.

Kenai Rivgg Sonar Counts, Total Latc Russian River Sockeye

Salmon Run:

dnd Percent of Kenai River Escapement to Enter

Russian Rilvar, 1968-1979 *

Sockeye Salmo Total Late Percent Kenai River
Year Sonar Counti Russian‘Rive{“BEHj:_ Run to Russian River
1968, 88,000 | 58,900 66.9
1969 53,000 31,170 58.8
1970 68,000 31,000 ‘ 45.6
1972 335,000 101, 050 30.2
1973 368,000 | ¢ 40,590 11.0
1974 157,000 35,360 22.5
1975 143,000 41,050 28 .7
1976 381,000 49,120 12.9
1977 757,000 65,940 8.7
1978 399,000 . 77,090 - 19.3
1979 322LQQ9**¥I( 11§¢919 éé;g
1968-79
Average 274,900 53,127 30.5

* 1971 data deleted
Includes escapemen
sport harvest.

P Preliminary data.

x* %k

duc to sonar malfunction.
t passed weir, fish spawning below Falls and

i




The mean catch per hour during the carly run fishery was 0,087, This ;
“relatively low catch rdte is directly attributed to the GATTY "run's R
rapid migracion. The catch rate would have been even lower had the '
'sanctuary' not bheen opemed.

Late run sockeye salmorn Began to enter the sport fishery on July 11. R
Catch rates were, howeves, exceptionally low averaging only 032
sockeye salmon per anglexy hour through July 17. Weir escapement for
this secgment of the popjulation totalcd only 34 fish as of this date

and observation indicayed few late run fish in the fishery or in Rus -
sian River Falls. Simillarly, Cscapements as cnumerated by sénar count-
er in the lower Kenai River were relatively low. These indicators
coupled with the relatijvaly low (24,650) 1974 parent year escapement
dictated the closure of] ghe Russian River sockeye salmon fishery on
July 19. I

By July 22 escapement plissed the Kenai River sonar counter had signifi-
cantly increased. The Kanai River sockeye salmon sport fishery, which
had been closed concomiftapt with the Russian River fishery, was there-
fore rcopened ut 1200 oh July 22. The escapement passed the weir at
Lower Russian Lake, howpver, was only 62 fish as of this date. The
minimum goul for the Rubsian River Tate run escapement s 30,000.

The Russian River was thepefore not reopened at this time.

By July 25 less than 200 intc run {ish had passed the Lower Russian
Lake weir although it wastknown lavge mmmbers of [ sh were in Lower
Russiuan River. Hjstoricngly, more than 2,500 fish should have been
cnumerated by this datelifl the Gscapement poal was to be met. Op
July 26 the sockeye salwom which had been holding in Russian River
Falls began to move upstréeam and over 6,000 passed the weir,  On July
27, 17,770 fish were pagséd through the weir. The escapement of
17,770 fish in a given day is the highest nimber of fish passed in a
24 hour period since weirs were first utilized at Russian River in
1969.

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

The late run migration through the fishery, Falls and weir continued
at an accelerated rate with 12,600 fish passed on July 28. The cumu-
lative escapement through July 28, was 36,700 salmon. The minimun
escapement goal of 30,000 had therefore been achieved in only three

days. In an average year only 21.8% of the Cscapement would have been
passed by this date.

The rapid migrational rate of the late run, as with the carly run, is
again attributed to low Water conditions. Low water eliminated historic
resting arcas in Russian|River and forced the fish to move from the Kenai
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River dircctly to Russian River Falls. This effectively reduced the
potential recreationpl harvest which would have been at record levels
had the migrational kpeed of ‘these late run fish corresponded to
historic passage rates. Figure 4 depicts the 1979 ldte run escapement
timing compared to historical passage rates.

By July 31 it was evident that the 1979 late Russian River Tun would

be one of the largest recorded. However, duc to accelerated passage
rates the catch in rglation to run strength was relatively low. To
maximize the harvest|and angler opportunity an approximately 640 m

(0.4 mi) arca between Russian River Falls and the weir at Lower Russian
Lake was opened at 1200 August 1, This arca remained open until the
scheduled Russian River sockeye salmon closure on August 20,

The 1979 late run harvest of 26,830 is the second highest catch record-
ed for this segment bf} the population. A record harvest did not occur
due to: (1) Limitat ops placed on vehicular parking by the United O3S
States Fish and Wildlife and United States Forest Service and (2) The®
ruapid migration of these {ish through Russian River which limited the oL
time they were available to the sport angler. .

|

Late run sockeye salmop escapement through Russian River weir was a
record 87,920 fish. [Total late run return (harvest + weir escapement
+ fish spawning below the Falls) of 118,650 is 17.4% greater than the
previous high rceturnjof 101,050 in 1972. The reason(s) for this
cxceprional late run|return are not definitely known. Tt is, however,
probable that a six day commercial fishing closure (July 14-19) in the
central district of Cook Inlet significantly reduced the commercial
exploitation rate ofjthese stocks permitting a higher percentage of
the run to return to|Russian River.

s’k

Russian River Fish Pass

The fish passage facility at Russian River Falls was operational for
the first time in 1979, The ish pass was designed to permit sockeye
salwon unvestrictaed passage through the Falls during periods of high
water. Atypically high discharge rates through Russian River Falls
have delayved and at times totally blocked migration. Mortality below
Russian River Falls Bas been documented as a result of these delays
(Nelson, 1978).

No formal evaluation |of the fish pass was conducted in 1979. However,
random obscrvations were made throughout the season in an attempt to
ascertain the following: (1) Arc sockeye salmon attracted to the
entrance of the fishlpass. (2) If (1) is true, is the fish pass the
preferred migrational route as opposed to the Falls. (3) How cffective
is the fish pass at various water levels,

B

i
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historical flows.
ascending the Falls at
rates, carly run socke)
fucility. The percent
however, not known,
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dicate that given a choice, the majority of the *1{Tﬂ
1$. Fears that operation of the fish pass dur- ENTANTE.
will divert the majority of the fish through
ng the value of this hiq;ozjcgﬁelmon viewing

cd at or below historic levels during the first
Obscrvations during this period approximated
arly run Late run fish were attracted to and
$s. Onej 15 minute observation during the peak
tad 72 fish cxiting the tunnel. If the migration®
canstant) an estimated 6,912 fish would have P
in a 24 hour period, ronetheless, it appeared the

n preferred to ascend the Falls rather than utilize
waxler leyels, .

Is beganito rise duc 1o heavy rains in the Upper
By Augugt 17 Russian River discharge had increas-
zvous (Crdek, which is tributary to Russian River
buted an ‘additional 44 cfs. Total volume of water 8
River Falls was therfore 557 cfs. At this dis-
s @ total barrier to sockeye salmon migration.

n affect until August 22 when the waters reccded
‘igure §).

4
utilized

the fish pass during this high watcr_;r 4
er Falls

was a total barrier to their migration.
at the weir during this period and it
tiated the Falls via the fish pass.

sockeye salmon in their sixth year of 1ife

rarly Russian River run. Five year fish com-

4% of the sample. The run was dominated (95.5%)
The major-

ity of the ecarly run were the progeny of the 1973 escapement.
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Early run salmon averagged 598.2 (23.5 in) in length, Average le”gthsf¢75
of two-and three-occan fish were 550 ] mn (21,7 in) and 610.8 mm (24.0 B
in), respectively. lale to female sox ratio was 1:0.8,

W

»

Late run stocks were| also dominated by salmon that migrated to the {vgﬂﬁ;
marine environment alffter two years in freshwater (96.4%). The majority ¢ i
of the run (91.2%) spent two yecars in salt water Prior to returning to REREE
their natal strcam,. Tre malc to fcmn]c‘Scx ratio (excluding jacks) was ggéitj
1:1.3. Late run sockeye salmon averaged 548.0 mm (21.6 in) in length, iy i

\ 50.2 mm (2.0 in) les$ ghan the average early run fish. This length difo |l
ferential is related|to age structure in that the average early run fish'f

remains in the marine environment for 3 years as opposed to 2 years for |

the majority of the late run fish. Two-and three-ocean adults averaged

541.6 mm (21.3 in) and 610.3 mm (24.0 in), respectively.

Age class composition ?f carly and late runs and average lengths for L
respective age classgsiare prescnted in Table 16, '

Table 17 presents a qummary of ecarly and|late run sockeye salmon age
class data from Russian River since 1970, This Table clearly shows
the dominance of age cﬁass 2.3 in the carly run and 2.2 in the late
run. The exception tlo the dominance of age class 2.3 in the carly
Tun occurred din 1977 when 60.7% of the Tunowas age class 1.3, The
significance of this departure from the Bistoric age structure has
been discussed (Nelson, 1978). ‘

The Jength-frequency of 177 carly run fish is presented in Figure 6.
This Figure indicutes| the majority of carly run fish (70.0%) exceed
590.0 mm (23.2 in). ‘lpure 7 presents the lcngth-frcqucncy of the late
run sample.,  The mujo*jiy of the late (90.2%) arc less than 590 mnm
(23.2 in). This Jcngthﬁdifforcntial is again a function of the age
structure of the popujations in that the hvcrngc carly run fish rears
for three years in th marine environment. as opposcd to two years for
the majority of the ldte run. ‘

Early Run Return Per padwner

Numbess of fish produced for cach carly run fish in the parent (hrood)
year spawning cscapement is presented in Table 18, During the eleven
year period 1963-1973 {the return per spawning fish in the parent year
escapement has averaged 2.5, ranging from 0.2-10.6. The significance
of a return of 10.6 fish for cach fish inithe spawning escapement has
been discussed (NolsonF 1979),  This author also noted that a large

spawning escapement does not necessarily insure a high return rate. The

lTowest return per spawher (0.2) was produced by one of the largest parent
year, escapements (21,500) . }

Return per spawner for|the 1973 parent yecar which returned in 1977, 1978

and 1979 was 1.9, Although this is below the historical average return

rate of 2.5, it is above average if the atypically high return of 10.6

fish per spawner is not considered., ] -
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Table 16. Age Class Cquosition, Sample Si;c, Parent Year and Average \

N r Length of Adglt Sockeye Salmon i%chspcctivc Age Classes For
Carly and Lage}Run Russian River' Escapements, 1979,
| Early Run
Estimatad l Estimated
Age No. In Sdimpl e Percent . Parent  Average —
Class Escapement éje of Escapement.  Year  Length (nm)*  S.p.*x -
1.3 887 E 4.5 1974 613.1 20.0
2.2 4,117 |37 20.9 - 1974 550.1 20.9
2.3 14,696 132 4.0 L1973 610.7 23.3
— ;, B I f T E xR ®
Combined 19,700 147 100.0 598.2%%%* 33 g
| :
i Late Run .
1.2 1,815 o 2.1 1975 530.5 29.0
1.3 3406 42 0.4 1974 605.0 28.3
2.2 70,244 | {7 88.2 - 1974 541.9 25.1
2.3 7,088 39 8.2 . 1973 610.6 23.9
5.2 778 e 0.9 - 1973 546.3 25.9
3.3 173 - 0. 1972 610.0
e r T T T
Combined 86,444 ** 1713 100.0 548 . Q**r* 32.0
3
*  Length is from mi ~oyc to fork of tajl.
**  Standard Dcvjutjo;
**x  Excludes 1,470 jnﬁ;s. |
****  Average length nnm standard deviation calculated from the total
sample. . ‘ '
|
! ‘
i
|
i
i
I
?;.
¥ :
i a
wi

R R AT A S R R T T Freaey 0 e S

il




,

- Table 17. Age ClnssﬁComposition by Pergent of Early and Late Run Adud
. - . Russian Rfver Sockeye 5a]monﬂks;apcments,v1970—1979.

Year 1.2 1 1.4 22 7.3 2.4 3.2 3.5
, ~3

Larfly Run
1970 0.4 | 8.9  87.] 3.6
1971 1.1 3 6.4 | 89.3
1972 3.0 , 8.4 © 50.0 0.6
1973 ] No Data #&vailable
1974 0.5 ’ 3.4 1 63.6 0.5
1975 .4 0.4 19.7 75.1 0.4 0.9 1.
1976 16.8 11,4 1 61.1 0.8 8.
1977 1.9 14.0 © 23.4
1978 0.1 1.6 © 95.3
1979 i 20.9 74.6
1970-78 L
Average* 3.0 17‘§ 0.1 9.2 68.1 0.7 0.2 1.2, G

i Lage Run

1970 2.8 2.0 87.3 ' 7.3 .
1971 1.9 5.8 61.5  30.3 g
1972 i No Data Available 3
1973 No Data flvailable v
1974 5.5 9.1 58.6 . 26.9 i
1975 5.4 2.9 65.9 1 23.9 1.9 - '
1976 10.9 4.8 50.6 | 23.6 1.0 0.6%
1977 6.6 7.8 72.6 131 5
1978 0.9 S.[g 58.8 1 35.0 o
1979 21 og 88.2 8.2 0.9 0.2
1970-78 i A =
/\VQ)'QEC** 4.8 I 6GG6.4 22,9 . 0.4 0.1

; : i
* 1973 deleted {rom Somputations. Eight ycar average,

** 1972 and 1973 delefged from computatioms. Seven year average.
ik b
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Table 14,

Estimated Production frum Mnown Escapenents of Early Run Russian River Socleye Satman, 1963-1975.
Return

Brood R Return® Year(s) Per Fer

Year Escapemenst 1969 19790 1971 1972 1573 lf.v‘T-l 1673 1976 1977 {978 . 1870 Total Female Spavner

1963 14,330 10,5870~ 19,870 1.5 0.7

1964 12,7¢0 11,2090 11,200 1.3 6.3

1945 21,510 4,875+ 0.4 0.2

1966+ 16,660 515 7,241 o - 5 R - S
ST T T heese T Tazme i ¥ 2.54’0 777777 2 1.4

1948 9,200 429 5,938 12,459 120 13,846 1.0 2.0

1969 5,000 675 65,835 5,378 1,520 14,508 5.8 2.2

1970 5,450 93 1,514 1t,i9s 12,510 5.3 2.3

1921~ 2,650 ' 28 2,534 8.534 10,396 3.7 1.1

1972+~

19730

Tota]

Ayeragz

136,800.

tL,400

10,870

11,200

5,466 14,310

19,860

19,590 7,040 18,9v0 36,470

.

Return equals sport harvest plus escapement.

't Assumec a male to female sex catio of 1:1.0.

T Agze structure of the run not detcrmined during these years,

A negligible commercial harvest is assu=ad.

Assumes run <as age class 2.3 or six-ysar fish,

44
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Foerster (1968) indicates that no matter what level of escapement is
compared, the variations in production,’ as indicated by the numbers of
adult fish rcturnin&, arc quite marked. In the Fraser River Teturn per
spawner has ranged from 2.2 to 13.0, averaging 5.4 from 1938 ro 1954 .
Foerster concludes that most of the varjability in production occurs
during the f{resh water developmental sthges., Although not definitive
at this time, available data does suggest carly run Russian River pro- -
duction may be rcluﬁcd to environmcntn]ﬁcondjﬁons during egp incubation .
in Upper Russian Creek. i LA

Egg Deposition

Fgg sampling to detarmine actual egg deposition and survival of early
run eggs in Upper Ryssian Creck in 1979 was not conducted. Heavy rains
beginning in mid-August and continuing through October precluded this .. "
activity by raising {the stream to atxvicélly high levels, o

Egg density and survival estimates in Uppcr Russian Creek as obtained .
by hydraulic sampler from 1972-1978 are presented in Table 19. This
Table indicates high egg densities were recorded in both 1972 and 1973 -
Data therefore indicate that high cgg densities in Upper Russian Creek
during these years yjiclded higher than average returns. If this rela-
tionship is true, the 1980 return should alse be above average as cgg
density in 1974 was the highest recorded.

Early run escapements from 1975-1977 averaged 12,137, Egg density for
these three ycnrs,hoccvcr,avcrngcd only 54.1 cges/M°.  The 1975 escape-
ment was once of the llowest recorded. Nelson (1978) indicated observa-
tion in 1976 and 1977 sugpested high water may have washed many eggs
from the gravel duripg these years. As noted carlier in this report,
high numbers of spawphers do not necessarily produce large returns.

Egg density data to date supgests a more consistent relationship between
number of cggs in the gravel and return rate.  This further sugpests '
that the environmental conditions in Upper Russian Creek during egg in-
cubation exert a gredter influence on numbers of returning adults than
do actual numbers of | carly run fish in the parent ycar escapement.

Fecundity Investigations

| f
Fecuncity investigations initiated in 1973 were continued during the
1979 scason, Resu]t% are presented in Table 20.

Fecundity of carly run salmon ranged from 3,242 to 4,940 cggs/female,
Average weight of females sampled was 2.49 kg (5.49 1b) and average

length was S77.0 mm (22.7 in). These fi%h averaged 1,543 eggs/kg of

body weight and 6.7 g¢ggs/mm of body length. lLate run sockeye salmon
averaged 3,313.6 cggs/female with a range of 2,741-4,478., Average o
welght and length of [late run fish sampled was 2.20 kg (4.86 1b) and

542.0 mm (21.3 in), respectively. These' fish averaged 1,504 eggs/kg

of body weight and 6.1 cggs/mm of body length,  Table 21 compares these
data with results frdm prior investigations,

|
|
|
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Table 19, Early Ru@‘&dssian River Sock ! Salmon Cgg Densities in Up
Russian G:@ck Compared to Kn Adult Returns, 1972-1978,
Total Eggsﬁ“ Average'ﬁggs ,f§cnt D@ﬂSiEy Adult
Year Dug EL: Per Point ylva} (Egg/M™) Return
1972 3,790 ? 75.8 5%81,1 407.8 98,7738
1973 2,967 %' 59,3 93.0 319.6 24,962§
1974 6,229 ﬁ‘g 84,0 04.2 455.6
1975 605 ﬁ 6.2 . 84.3 33.3
1976* 01§ 12.7 191.6 61.3
1977* 981 | 12.6 55.0 67.7 3
1976 sas WM 480 87.6 226.1 2
* These data arc cow;;rable, These thrdg iycars miy not be comparabl

to prior ycars duie ]

cstimating egg densities.

o




Table 20, Fecundity|of Early and late Run Russian River Sockeye Salmon

. P as Determiibed by Sampling at Lowcr Russian Lake Yeir, 1979, .+
—l —_—
: i Number of Eggs
Sample Weight : Length Ripht Left
Number k&_L}b)é (ram) Skc:n_ﬂ_ Skein Combined

Carly RB@L

1 2.33 (5. 560 1,771 1,793 3,564

2 3.17 (7. 630 2,075 2,507 4,582

3 3.12 (6. 620 2,559 2,581 4,940

4 2.43 (5.: 555 1,835 1,891 3,526

5, 2.49 (5. 555 1, 608 1,791 3,399

6 2.61 (5. 59§ 1,817 2,068 3,885

7 2.04 (4. 550 1,503 1,843 3,346 -

8 2.61 (5. 590 1,703 1,891 3,594 . ¢

9 2.38 (5.29 580 2,104 2,243 4,347

10 1.70 (3.75 535 1,498 1,744 3,242
Average 2.49 (5.49) 577.0 1,807.3 2,035 2 3,842.5

Late Run

1 3. 570 2,066 2,412 4,478

2 1. 500 1,582 1,622 5,204 ot
3 1 535 1,232 1,509 2,741 Lot
4 2. 575 1,549 1,851 3,400 '
5 2. 530 1,414 1,552 2,966

6 2. 530 1,367 1,395 2,762

7 2. 540 1,530 1,780 3,310

8 2. 550 1,356 1,455 2,811

9 2. 540 1,639 1,823 3,462

10 2. 550 1,858 2,144 4,002
Average 2. 542.0 1,559.3 1,754.3 3,313.6

; Loy
i ! Al
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Table 21. A Comparis

Lake Weir
Salmon Mig

on of Fecundity Data Collected at Lower Russian
During Early and Late Run Russian River Sockeye
rations, 1973-1979, |

¥
:}.

Average Average Average Eggs/ Eggs/

Year Fecundity Length (mm) Weipght (kg) Kilogram Millimeter
Barly Run Kt
1973 4,030 627.0 2.968 1,560 7.4
1974 3,509 603.0 2.603 1,371 5.9
1975 3,952 600.0 2.540 -~ 1,556 6.6
1976 3,668 596.0 2.608 1,406 6.1
1977 4,313 602.7 " 2.852 1,512 7.1
1978 3,815 608.1 2.82] 1,352 6.3
1979 3,842 577.0 2.490 1,543 6.7
Late Run

1973 3,190 569.0 2.187 1,459 5.6
1974 3,261 558.0 2.301 1,417 5.8
1975 3,555 555.0 2,257 1,575 6.4
1976 3,491 587.0 2.533 1,378 5.9
1977 3,302 567.1 2.438 1,354 5.8
1978 2,865 584 .0 2.672 1,072 4.9
1979 3,314 542.0 2.204 1,504 6.1

T\




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

Water Temperature* Air Temperature* Discharge** Rainfall

Period Max ~C : Min C Max C Min °C (cfs) (mm) **=

May 8-13 7.0 4.7 12,9 ~1.7 302.3

May 14-19 6.8 5.0 12.1 -0.3 281.7

May 20-25 7.6 5.6 12.0 -0.1 216.2

May 26-3) 10.3 7.8 20.3 0.8 245.0

June 1-6 10.1 7.6 16.5 2.9 275.2

June 7-12 10.7 8.9 18.1 2.2 216.2 .

June 13-18 111 8.5 186 1.7 _104-5 -

June 19-24 11.2 10.0 17.4 5.4 195.8

June 25-30 10.7 9.5 15.1 4.8 229.6

July 1-6 12.8 11.5 22.2 7.6 225.2

July 7-12 13.0 12.0 18.1 7.8 229.9

July 13-18 12.9 12.2 17.5 8.7 243.0

July 19-24 14.8 10.6 18.4 8.6 178.3

July 25-30 13.3 12.3 19.3 7.6 172.7 3.0

July 3l-August S 14.5 13.9 19.5 9.3 122.9 10.8

August 6-11 14,1 12.9 16.6 8.8 195 3 o
e o3 16 - ko D - 9.3 E AP R— 0 (.

AUGUS T T8=23 1.9 .0 17.2 4.8 :388.1 4.4

August 24-29 13.3 7 19.8 4.9 194.7 0.0

* Alr and water temperature for the respective periods are the average of the daily recordings,
** Russian River discharge only. Excludes Rondezvous Creek discharge.
*** Rainfall for each period is the cumulative total of the daily recordings.

NS
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®maller (both length und weight) than those in prior years, Average

Table 21 indicates the average carly run female sampled in 1979 was

cgg content, eges/mm and cpe/kg are howcvcr, comparable to historic
data for this run. Figh utilized for the Jate run show similar trends
Average cpg content, cggs/kg and cgps/mm are comparable to prior data.
Average length of late run fish sampled was less than Prior years ang
the average welght was |{lower only in 1073, chson(s) for the relatively -

small early and late run fish sampled in 1979 are not known.

Climatological Observations

Climatological data recorded at Lower Russian Lake are grouped by six-
day period to facilitatle analysis (Table 22). No corrclation was found
between air and water temperature and adylt sockeye salmon migration.
The rclationship betweeh smolt out-migration and water temperature has
buen discussed ecar)ier in this report.  Due to an error by weir person- :
nel in reading the rain gauge, accurate percipitation data are available ”fhﬂi
only from July 25-August 29, Air and water temperatures during the 1979 o
Season are comparable t Prior years data. The affect of high Russian

River flows on the lnttlr segment of the late run's migration has been
discussed carlier in this report,
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