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ABSTRACT

Operation of the Kogrukluk River weir in 1998 was hampered by high water in the beginning of
the season. The weir was operational on the evening of 6 July. On the morming of § July, rising
water caused the weir to be removed. Water levels did not recede enough to allow reinstallation
until the evening of 17 July. Operation continued thereafter until removal for the season on 19
September, The weir was operational for 64 of 75 days between 6 July and 19 September. The
combination of late weir installation and high water resulted in incomplete run coverage for
chinook, chum and sockeye salmon. Based on historical run timing information it is estimated
that lish actually counted represent 25% of the chinook salmon run, 32% ol the chum salmon,
and 36% of sockeye salmon runs. The weir was retumed to operational status in time to
adequately monitor coho escapement.  The actual counts by species were 3,009 chinook salmon,
5.321 sockeye salmon, and 13,004 chum salmon, The run midpoints and age composition of
these species were not estimated due to incomplete seasonal coverage. Estimated escapements
venerated using historical run timing tables by species were 12,107 chinook salmon (75%
cstimated), 16,773 sockeye salmon (68% estimated), and 36,441 (64% estimated) chum salmon.
I'he estimated escapement of coho salmon was 24,348 (7% estimated). This estimate 1s 97% of
the Biological Escapement Goal (BEG) for coho salmon. The midpoint of the run occurred on 3
September, four days later than normal, Age-sex-length (ASL) data were collecled from 455
citho salmon.

I'ie weir became operational on 5 July inl1999, and remained operational until 18 September,
cxcept for a span of 21 consecutive hours on 5 and 6 August. The weir was operational for 74 of
75 days between 5 July and 18 September. Estimated escapements by species are: 5,570 chinook
salmon, 13,820 chum salmon, 5,864 sockeye salmon, and 12,609 coho salmon. Run coverage
lor all species except coho salmon was fairly complete. The final 20% of the coho salmon run
was estimated based on run timing models. All species exhibited late run timing, with the
midpoint occurring on 20 July for chinook salmon, on 18 July for chum salmon, 18 July for
wckeye salmon, and 9 September for coho salmon. Chinook and sockeye salmon run midpoints
were the latest on record. ASL data were collected from 305 chinook, 737 chum, and 343 coho
sialmon.

vii



INTRODUCTION

I'he Holitna Raver 1s the largest salmon-producing tributary of the Kuskokwim River Recorded
evidence of salmon escapements in the Holitna have been documented since 1961 (Schneiderhan
1083, Burkey 1994), when the earliest aerial survey of the Holima River was conducted. The
'mportance of the Holitna River as a salmon producer and the necessity to more closely monitor
sulmon escapement motivated the Alaska Department of Fish and Game (ADF&G) to establish a
weir on the Kogrukluk River in 1976 (Baxter, 1976) (Figure 1).

(Chinook Oncorhynchus tshawvischa, chum 0. keta, sockeye O. nerka, coho O. kisutch, and pink
sulmon O, gorbuscha spawn in the Kogrukluk River. Kogrukluk River salmon escapements are a
relatively small percentage of the overall escapement in the Kuskokwim River drainage. Because
stocks are widely dispersed and the monitoring program is limited, it is believed that numbers of
chinook. sockeye, chum and coho salmon that pass the Kogrukluk River weir are relatively large
compared (o escapements m most other systems within the Kuskokwim River dramage (Burkey et
al. 1999),

A unique feature of the Kogrukluk River weir is that it is currently the only site in the Kuskokwim
River drainage with a history of enumerating sockeye salmon. Typical sockeye salmon rearing
habitat, i.e. large volume lakes, 1s absent from the Kogrukluk River drainage, although there are
some small headwater lakes with an unknown capacity for sockeye salmon production. Sockeye
sitlmon have been observed spawning in the mainstem and in backwaters and sloughs. Socleye
salmon have besn documented in several tributaries in the Kuskokwim Basin (Burkey and
Salomene, 1999) but little 1s known about these populations. The rearing ecology of these “river-
Ivpe” sockeve salmon 15 unknown; apparently they have adapted well to a lotic environment. The
ontribution of river-type sockeye salmon in the Kuskokwim drainage should not be overlooked.
Wiod et al. (1987) found that river-type sockeye contributed 39-48% to the total return of sockeye
salmon (o the Stikine River in 1984 and 1985.

I'he relative abundance of pink salmon is unknown in the Kogrukluk River because they are able to
swim between the weir pickets, but the annual numbers observed are usually very low. Considering
that the Kogrukluk River weir is approximately 750 km from the mouth of the Kuskoloewim River,
Ihese pink salmon are among the furthest-inland spawning pink salmon in the world (Morrow
|980); Groot and Margolis 1991).

Subsistence and commercial fishers who live along the Kuskokwim River place major cultural and
conomic nmportance on harvests of salmon. Commercial fisheries occur in two non-contiguous
histricts in the Kuskokwim River stretching from the river mouth to Chuathbaluk. The 10-year
average (1988-1997) commercial harvest for both districts combined is approximately 31,000
chinook, 64,000 sockeye, 451,000 chum, and 545,000 coho salmon (Burkey et al. 1999). The
1088-1997 average subsistence harvest of chinook, sockeye, chum, and coho salmon in the
IKuskolkwim River is approximately §3,000, 40,000, 93,000 and 43,000 respectively (Burkey et al.
19993,



[n the early 1980s, comumercial fisheries management began to shift from a strategy emphasizing
cuideline-harvest-level to an escapement based strategy. ADF&G established species-specific
cscapement objectives for streams that had sufficient historical information (Buklis 1993). In most
cases, these objectives, later termed biological escapement goals (BEG's), represent simple
averages or medians of historical information. The underlying principle in establishing BEG’s was
that maintenance of average or above average spawning escapement should provide for sustained
vield consistent with historical levels. Although commercial fishery harvests usually occur before
many escapements can be fully assessed, postseason escapement assessmuents are useful for
cvaluating the effectiveness of fishery management plans and inseason management decisions.

n 1983, BEG's for the Kogrukluk River weir were established for chinook (10,000), chum
(20,000), sockeye (2,000), and coho salmon (20,000). In 1984, BEG's were increased to 30,000 for
chum salmon, and 25,000 for coho salmon. The Kogrukluk River weir is the only project in the
Kuskokwim River drainage with a BEG for coho salmon.

Study Site

e Kogrukluk River is formed by surface runoff from the north side of the platean that divides the
I'kehik Lakes and Nushagak River drainages from the Kuskokwim River drainage. From a point
about five miles from Nishlik Lake, the uppermost lake of the Tikchiks, the Kogrukluk River flows
wirtherly for about 69 km before it joins the Chukowan River about 1.5 km above the site of
laushegelok village (Figure 1). The Kogrukluk River weir is located about 3 km upstream from the
('hukowan confluence and | kan below the confluence of Shotgun Creel.

Project History

Ihe Kogrukluk River weir 1s the oldest continuing salmon escapement assessment project in the
Kuskokwim area, and has been operated under a number of different names by various project
lcadlers, Salmon escapement was originally enumerated by means of a counting tower from 1969 to
1978, The tower was originally located about 2 km above the confluence of Shotgun Creek. Due lo
annual changes in the river channel, the tower was moved in some years to diflerent locations, but
emained above the confluence of Shotgun Creek, Initial installation of a weir was attempted in
1971, but it was destroyed by high water early in the season. Tower (and weir) operation in this
section of the Kogrukluk River was hindered by log jams and shifting channels. The presence of a
suttable weir site below the confluence of Shotgun Creek resulted in the replacement of the tower
by o weir between 1976 and 1978. Because the weir was located below the confluence of Shotgun
('reek, the tower and weir were operated concurrently from 1976 to 1978 to compare escapement
cstimates between projects. Only the 1978 operations provided an acceptable set of data from each
project. Tn 1978, the tower counts of chinook, chum, and sockeye salmon were 56%, 37% and 47%,
respectively, of the weir counts (Baxter 1979). Beginning in 1981, the weir operational period was
cxtended to include coho salmon.

OBJECTIVES

I'he objectives of the Kogrukluk River weir project are to:



I. Enumerate the daily and total annual spawning escapement of chinook, chum, sockeye, and
coho salmon, by sex.

2. Estimate the age, sex and length (ASL) composition of the chinook, chum and coho salmon
escapements such that simultaneous 95% interval estimates of the age composition will have
o maximum width of 0.20.

3. Monitor the carcass wash-out rate and timing by species.

4, Monitor variability in stream hydrological and meteorological conditions to provide
mformation relating to potential environmental effects on salmon production and timing.

5. In 1999, conduet a mark and recapture study on chums in an attempt to develop an alternate
mulhod for estimating escapement for periods when the weir is not operational due to high
waler,

METHODS

Weir Operation

I'he weir consists of pickets made of 2 cm black iron pipe held in position by two angle-iron
stringers (Figure 2). Each stninger is 3 m in length and perforated to receive aboul 45 pickets. The
stringers are overlapped and braced by “A” shaped steel pipe support pods at each 3 m juncture to
span the 70 m wide river. The triangular “A™ pods are constructed of 3.8 cm black iron pipe
(schedule 80) and Kee Klamps™". The trap is constructed of pickets and stringers to dimensions of
1.8 m wide, 3 m long, and 1.2 m deep. It has a funnel shaped entrance and is placed just upstream
of an opening in the weir. Other details of weir construction may be found in fgnatti Weir
Construetion Manual (Baxter 1981).

Salmon Counts

Between 0730 and 2400 hours, salmon are enumerated periodically from an observation position
vither from a boardwalk on the weir or on top of the trap. If fish are not needed for ASL sampling,
lour or five pickets are pulled out of the weir to allow salmon to pass. Generally, salmon are
ullowed to pass 4 to § times a day, with the frequency depending on fish behavior and run
magnitude The weir and trap are normally closed from 2400 to 0730 hours because few salmon
migrate upstream during this time. When ASL samples are needed, salmon are sampled from the
tap and allowed to proceed upstream. Seven data categones are tallied on different counters.
Categorics are: male chinook, jack chinook, female chinook, male chum, female chum, male
sockeve, female sockeye, male coho, female coho. Salmon carcasses that wash down the nver and
are stopped by the weir are counted by species during daily weir cleaning.

" Mention of brand or product names does not constitute an endorsement by Alaska Department
of Fish and Game.



Escapement Estimation / Migration-Timing Database

Fvery year the Kogrukluk River weir has experienced one or more periods of ineffective
operational periods due (o high water levels or lack of funds. Schneiderhan (1989) used an
cxpansion method for estimating daily counts and, hence, total escapement. After the 1988 ficld
season, he subjectively expanded the historical salmon counts to the historic earliest and latest
operational dates to produce a run-timing database with as many vears represented as possible. The
critena for accepting a given year for inclusion into the database was that more than 50% of the
cstimates had to be derived from actual counts. The run-timing database then consisted of nine
vears of data for chinook, sockeye, and chum salmon (1976, 1978, 1979, 1981, 1982, 1984, 1985,
|86, and 1988) and eight years of data for coho salmon (1981-1988). For each species, the salmon
migrations in each year were characterized as early, normal, or late depending on the relationship of
cach years' mean passage to the mean datc of all years combined. Early-, normal- and late-run
models were used in subsequent years to estimate missing or partial daily counts and total
cscapement (Appendix A). Since 1988, the migration-timing database has been updated annually
and consists ol daily and daily cumulative proportions of actual and estimated weir counts of each
species for all years with “adequate™ operational duration (Appendix B). In 1999 the acceptable
criteria was changed. Only years where actual counts compnsed more than 80% of the total
estimated escapeinent were included in the database that is used to estimale escapement [or days
when the weir is not operational.

In 1991, the methodology for establishing run-timing models was altered. For each salmon species
mentioned above, the historical daily proportions (from actual and estimated counts) were ranked
across vears. Run-fiming models were then based on the 25th (late-run model), 50th (normal-run
model), and 75th (early-run model) percentiles of the ranked daily proportions. This modeling
method attempts to incorporate both the relative timing of the midpoint of the run and the rate at
which the run develops (i.e., number of days between quartiles).

Helore an appropriate model was chosen, the normal model was used to estimate missing daily
counts. The sum of the model daily proportions, for days wath actual counts during the current
wcason, was assumed to be the proportion of the total escapement that was actually counted.
Fstimates of missing counts were then calculated by multplying the actual cumulative count by the
ratio of the daily model proportion tv the total proportion assumed to be actually counted. The final
step was a subjective choice of the model. The model chosen was based on a visual “besi-fit” of the
actual data. This was accomplished by comparing mudpoints of the normal model and the
reconstructed run, and, to a lesser extent, by comparing the daily esiimates lo actual counts on days
hefore and after. 1f the midpoint of the reconstructed run was closer to the midpoint of either the
carly or late model, then the estimates were again calculated with the appropnate model. No
wiempt was made to partition the estimated daily counts by sex.

in 1999, the method chosen to estimate missing daily counts was shghtly different due to the
luteness of the migration for all species. The method was to off set the late run timing curve by the
same number of days as separated the midpoints, then match up the late curve for that species.

Whatever days the weir was not operational were then estimated using the appropriate proportions.



I'or coho this method resulted in estimates thal were clearly not tracking with the actual data. As a
result, coho estimales were derived by using the 1983 run daily proportions because of similarity to
the 1999 run timing. The resulting estimates tracked the actual data reasonably well.

Age, Sex and Length

Beginning in 1992, the age, sex and length (ASL) sampling plan was altered to a “pulse” sampling
design described by Molyneaux and Dubois (1996). The goal of pulse sampling 1s to collect
samples from each temporal stratum in as short a time as possible and from as many strata as
possible. A minimum of 3 strata are established for cach species. Sample size goals for cach time
stratum are 210 chinook, 200 chum, and | 70 coho salmon. Sockeye salmon are not sampled. These
sample sizes are sufficient to construct simultaneous 95°, inferval estimates of the age composition
having a maximum width of 0.20 using the mcthods of Bromaghin (1993). The recommended
sample sizes are increased to account for the typical proportion of scale samples that are unusable.
Within each stratum, a single species is sampled until the objective is achieved, after which another
species is sampled.

ASL information 1s collected from salmon that are caught in the trap. Length is measured from muid

eve to fork of tail to the nearest 5 mm and sex is determined by inspection of external
characteristics. After being sampled, salmon are released on the upsiream side of the weir. Scales
are taken from the preferred area (INPFC 1963) and mounted on gum cards. Gum cards are pressed
in acetate using methods described by Clutter and Whitesel (1956). Scale impressions are viewed
through a mucrofiche reader and age is determined by visual identification of annuli. Ages are
recorded on mark-sense forms, which are also used to record sex and length data. Completed mark-
sense forms are processed through an OPSCAN machine to produce ASCII computer files. These
files are then summarized using various custom computer programs. Estimates of age, sex, and
length compositions from each stratum are weighted by fish passage to provide estimates for the
entire escapement (Molyneaux and Dubois, 1999).

1999 Chum Mark and Recapture

Beginning in 1999, an expenmenl was conducted using mark and recapture techniques in an
attempt to develop an auxiliary method to estimate cscapement for periods when the weir is
maperative, [t has been observed that chum salmon carcasses are recovered on the weir in high
proportion to the number of live fish that pass the weir. This experiment was designed to
determine if the high carcass recovery rate might be used to estimate cscapement based on the
proportion of marked to unmarked carcasses, Similar studies have been conducied in Southeast
Aaska (MeGregor, 1993). A constant proportion of fish are marked (fin clipped) as they are
counted through the weir. Because of the possibility of low escapement this vear, we decided Lo
artiempt to mark 1 in 5 of the chums (20%) that passed the weir. In order to keep the daily
proportion of marked fish constant the fish were counted on one day, and 20% of that number
were marked the following day. This resulted in a one day lag from the actual counts, but
allowed us to keep the proportion of marked fish constant throughout the study.

( hum salmon were marked by clipping a fin (adipose, dorsal etc.) or combination of lins in strata
ol seven days so that any temporal variability in carcass recovery could be monitored. Put



another way, to determine whether fish that passed the weir early in the run had differential
carcass recovery rates than fish that passed near the end of the run. As part of normal weir
cleaning activity, chum carcasses that washed up on the weir were examined for fin chips and
esults tallied. Marked fish were tallied according to temporal strata as determined by the fin chp.

Meteorological and Hydrological Factors

Waler temperature is measured to the nearest 1° C with a non-calibrated thermometer. Precipitation
for the prior 24-hour period is measured to the nearest 1 mm using a standard precipitation gauge
(1010 1 ratie). The amount of cloud cover, wind speed and direction are estimated by the observer.
Water level is measured to the nearest § mm from a meter stick set at an arbitrary point in the nver.
\ standardized water level is obtained by measunng the distance between the water level and a
enchmark height of 5 m (Baxter 1981). The time 15 recorded when the meteorological and
hydrological measurements are made. Generally, measurements are taken at 1700 hours.

RESULTS

Weir Operation
1998

I'he weir was installed and operational at 1930 hours on 6 July and then pulled out because of rising
waler at 0830 hours 8§ July. Water conditions remained high and made redeployment impossible
until 17 July, when the weir was again made fish tight at 2000 hours. It remained operational until
removed for the season on 19 September. Thesc high water conditions rendered the weir inoperable
for a high percentage of the chinook, sockeye, and chum salmon migrations. As a result it was not
possible to reconstruct the run iming curves, run midpoints, or ASL compositions for these species.
However, the weir was operational for a sufficient portion of the coho salmon run for these
parameters to be estimated.

1999

e weir was installed and made operational at 1500 hours on 5 July. This represents the earliest
possible date the weir could have been made operational due to spring run-off conditions. At 1800
hours on 3 August, the crew pulled weir pickets and lef the weir open for approximately 21 hours
due o nsing water. The pickets were reinstalled on 6 August at approximately 1500 hours. The
weir continued to operate until high water forced removal for the scuson on 18 September, In 1999,
the migration for all species was extremely late. The operational period covered about 99 percent
ol the chinook and chum salmon migrations, and 100 percent of the sockeye salmon migration.
\pproximately 80 percent of the coho run was enumerated.



Salmon Counts and Estimates
1998

Chinook Salmon

Ihe actual count of chinook salmon was 1,713 males (which included 172 jacks) and 1,296 [emales
(Table I). Females comprised 43% of the actual counts. Chinook run timing was thought to be late.
L'sing a lale run-timing model (Table 2) to estimate passage for the time before the weir was
installed and for the period during which the weir was inoperative due to high water (8-17 July), an
escapement estimate of 12,107 fish was calculated. A total of 9,098 fish are estimated using this
method, 75% of the total. Peak days of passage, according to the historic run timing models, were
probably during the non-operational period. A total of 948 chinook carcasses were recovered from
the weir { Table 3)

Sockeye Salmon

The actual count of sockeye salmon was 4,468 males and 853 fomales (Table |). Females
comprised 16% of the actual counts. The sockeye run was also thought to be late. Using a late-run
madel (Table 2) to estimate passage for the period before the weir was installed and for the time the
weir was inoperative due to high water (8-17 July) an estimated escapement of 16,773 fish was
calculated. A total of 11,452 fish were estimated using this method, or 68% of the total. A total of
n23 sockeyc salmon carcasses were recovered on the weir (Table 3).

{ ‘hhum Salmon

Ihe actual count of chum salmon was 10,951 males and 2,063 females (Table 1). Females
comprised 16% of the actual counts. A late-run model (Table 2) was used to eshmale total counts
for days prior to weir installation and for 8-17 July, an estimated escapement of 36,441 fish was
culculated. A total of 23,427 fish were estimated using this method, 64% of the total. Days of peak
passage probably occurred while the weir was non-operational. A total of 5,588 chum salmon
carcasses were recovered on the weir (Table 3).

Coho Salmon

I'he actual count of coho salmon was 12,567 males and 10,047 femalcs (Table 1). Females
comprised 44% of the actual counts. A late-run model (Table 2) was used to estimate counts for
tlays afler the weir was pulled out (19 September-5 October). The estimated portion was 1,734 fish
or 7.1% of the total escapement estimate of 24,348 fish. The midpoint of the run occurred on 3
September, which is three days later than the historical average, or “nommal” timing of the
midpoint, The overall pattern of fish passage generally followed the late-run model (Figure 3).
[wenty carcasses were counted, however project operation terminated well before most of the coho
salmon could be expected to have died.



1999
"hinook Salmon

The actual count of chinook salmon was 2,766 males (which included 335 jacks) and 2,706 females
| Table 4). Ninety-eight fish were estimated to have passed the site during days of non-operation in
carly August and days before the project became operational resulting in an estimated escapement
ol 5,570 fish. Females comprised 49% of the actual chinook salmon counts. The midpoint of the
chinook salmon migration occurred on 20 July, the latest on record for the project and 8 days later
than the average midpoint of 12 July (Figure 4). A total of 507 chinook salmon carcasses were
recovered on the weir (Table 5).

Sockeye Salmon

I'he actual count of sockeye salmon was 4,402 males and 1,375 females (Table 4). Eighty-seven
lish were estimated to have passed the site during days of non-operation in early August, resulling
in an estimated escapement of 5,864 fish. Females compnsed 24% of the actual sockcye counts.
I'lic midpoint of the sockeye salmon mugration occwrred on 22 July, which is also the latest on
record for the project and 9 days later than the average midpoint of the migration (Figure 5). The
operational period spanned the entire sockeye salmon migration. A total of 446 sockeye salmon
carcasses were recovered on the weir (Table 5).

Chum Salmon

[he actual count of chum salmon was 11,346 males and 2,151 females (Table 4), A tolal of 323
lish were estimated to have passed the site during times of non-operation in early August and on
days before the project became operational, making a total estimated escapement of 13,820 fish.
FFemales compnsed 6% of the actual chum counts. The midpoint of the chum migration occurred
on 18 July, which is the second latest run timing on record for the project. The historical average
midpoint is 12 July (Figure 6). A total of 3,286 chum salmon carcasses were counted on the weir
(Tahle 5).

('oho Salmon

I'he actual count of coho salmon was 7,063 males and 3,031 females (Table 4). Usiny the listorical
mun iming tables 2,515 fish were estimated to have passed after the project operation was
ierminated due to high water, for a total estimated escapement of 12,609 fish. Females comprised
1% of the coho salmon actually counted. The overall pattern of coho salmon passage was the
sccond latest on record for the project. As such it falls outside the usable range of the histonical
data for the purposes of estimating passage for days the weir was not operational. It is likely that the
coho migration continued well past the final date of operation of 18 September. Using the historic
models to generate estimates for the last portion of the run it is apparent that the eshmates do not
irack well with the actual counts. Subjective companson of the 1999 migration to other years shows
1983 data to be the closest to the observed run timing in 1999 (Figure 7). The midpoint of the 1999
coho salmon migration occurred on 7 September. In 1983 the midpoint of the run was slightly later,
oceurnng on 10 September. The average mudpoint 1s | September, using the historical data tables.



For this reason the 1983 run timing was used to generate the last portion, or tail, of the 1999 coho
salmon run (Table 6). Only one coho salmon carcass had been recovered by the cessation of
operations.

Age, Sex and Length
1998

 hinook Salmon

ASL data were obtained from S0 [ive specimens in one temporal stratum, This limited sampling is
considered insufficient for charactenzing the entire spawning population (Molyneaux and Dubois,
1009). The age composition of fish sampled was 4.7% age-1.2, 54.7% age-1.3, 38.4% age-1.4, and
3y age-1.5. The sex composition was 56% male and 44% female (Table 7). The mean lengths of
lemales ages-1.3, -1.4, and -1.5, were 818 mm (n=15), 861 mm (n=22), and 870 mm (n=1). The
mean lengths of males ages-1.2, -1.3, and -1.4, were 558mm (n=4), 749 mm (n=32), and 836 mm
{n=11) (Table 3}.

{ hum Salmon

\SL. data were obtained from 193 live specimens in one temporal stratum, This was also
insufficient to characterize the spawning population, The age composition of fish sampled was
90.2% age-0.3 and 9.8% age-0.4 (Table 9) The mean lengths of females age-0.3 and -0.4 were 558
mm (n=20) and 580mm (n=2) respectively. The mean lengths of males age-0.3 and -0.4 were 596
mm (n=154) and 621 mm (n=17) respectively (Table 10). The sex composition was 89% male and

I 1% female.

{ oho Salmon

\ 1olal of 4535 live specimens from three temporal strata were sampled. Based on these samples the
cstimated age composition of the escapement was 1.6% age-1.1, 94.1% age-2.1, and 4.2% age-3.1
I'he sex composition was 59 % male and 41 % female (Table 11). The mean lengths of females
age-1.1, -2.1, and -3.1 were 567 mm (n=4), 579 mm (n==178), and 573mm (n=7), respectively. The
mean lengths of males age-1.1, -2.1, and -3.1 were 595 mm (n=2), 581 mm (n=250), and 593 mm
n=14), respectively (Table 12).

1999
{ hinook Salmon

ASL data were obtained from 305 live specimens in three temporal strata. Based on these samples
the estimated age composition of the escapement was 5.4% age-1.2, 25.2% age-1.3, 67.3% age-1 .4,
and 1.5% age-1.5. The sex composition was 47% male and 53% female (Table 7). The mean
lengths of females aged-1.3, -1.4, and -1.5 were 790 mm (n=5), 868 mm (n=52), and 911 mm
(n=1). The mean lengths of males aged -1.2, -1.3, and - 1.4, were 587 mm (n=17), 694 mm (n=69),



and 792 mm (n=66), respectively (Table 8).

Chum Salmon

\S1. data was obtained from 737 live specimens in three temporal strata. Based on these samples
the estimated age compaosition of the escapement was 49.3% age-0.3 and 50.4% age-0.4. The sex
composition was 91% male and 9% female (Table 9). The mean lengths of females age-0.3, -0.4,
and <0.5, were 562 mm (n=37), 584 mm (n=29) and 540 mm (n=1), respectively. The mean lengths
ol males age-0.3, -04, -0.5 were 587 mm (n=345), 604 mm (n=324), and 600 mm (n=1),
respectively (Table 10).

Cohn Salmon

\ lotal of 343 live specimens from three temporal strata were sampled. Based on these samples the

cstimated age composition of the escapement was 2.5% age 1.1, 88.1% age 2.1, and 9.4% age 3.1.
I'he sex composition was 83 % male and 17 % female (Table 11). The mean lengths of females
nee-1.1, <2.1, and -3.1 was 560 mm (n=1), 565 mm (n=53), and 563 mm (n=9), respectively. The
mean lengths ol males age -1.1, -2.1, and -3.1 was 525 mm (n=8), 564 mm (n=251), and 596 mm
(n=21), respectively (Table 12).

Chum Mark and Recapture

Iin clipping of live chum salmon started on 9 July and continued until 14 August. A total of
1,550 fish were marked in six temporal strata, the first five consisting of seven days, and the
sixth spaning 9 davs. The number of fish marked represents 11 % of the actual weir counts. A
total of 309 chum carcasses out of 3,288, approximately 9 % of the carcasses recovered, were fin
clipped. Approximately 1,000 fish passed through the weir before the marking program was
imitiated. Results from the analysis of these data will be reported in a subsequent report, but at
this time the method does not appear to hold much promuse in terms of estimating fish passage
during weir downtime.

Meteorological and Hydrological Factors

1998

Water levels were very high at the beginning of the season but tracked historical averages as the
season progressed (Figure 8). Rainfall was well above the historical averages until carly August,
when it retwrned to near average amounts. Total rainfall was 189 mm for the scason, which is
only slightly above the historical average of 182 mm (Figure 9).

Waler lemperatures, probably influenced by the rainfall pattemns, were below historical values for
maost of the season, averaging 10.4 degrees for the scason compared to 1 1.1 historically (Figure

1)

I'he EL Nino conditions present in 1997 (Cappiello, 1997) persisted through the 1998 scason.
e condition seemed to diminish towards the end of the summer. The effiects of these
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onditions in the marine environment in general and on salmon populations in particular arc
poorly understood. It has been speculated by various authors that higher ocean temperatures
observed during the 97-98 El Nino may have caused a shift in primary components of lower level
trophic communities, thereby disrupting relationships in the feeding patterns of organisms higher
up the food chain (Kruse, 1998).

1999

onditions in 1999 started off with water Jevels higher than historical averages for the very early
taves of the project and then more or less followed hislorical {rends (Figure 11). There were
wo high water events, one in late July and another in carly August. Water temperatures were
srratic Tor most of the season and were generally cooler than normal, again probably as a result
[ intermittent rainfall patterns. Precipitation trends were close to historical averages throughout
the season, except for being slightly below average in the month of September (Figure 12).
Cienerally speaking, 1999 was a drier summer than 1998, with 172 mm of total rainfall.
Precipitation tended to occur at sporadic intervals in moderate to lugh amounts that caused waler
‘evels o Muctuate accordingly (Figure 13).

DISCUSSION
Annunal Escapements

When environmental conditions prevent projects from operating over the complete range of species
nussdgee during a given season, it is incumbent on project managers to interpret available data as
hest as possible and develop, if feasible. some estimate of total escapement. Sometimes these
slimates may be quite subjective. In 1998, the weir project was out of the water for a significant
portion of the time when chinook, sockeye, and chum salmon normally migrate past the site. Early
in the history of the project, a method was developed to estimate missed portions of migrations,
using an average of historical run timings. The method has some utility in estimating passage for
ihort periods when the weir is not operating within the span of the normal migration period, but
hegins lo suffer from inherent assumptions when the attempt is made to extend the “tails™ of the
migration before or after the operational period. In this case, the missing portion of the migration
occurred before enough data had been collected to judge how the runs were developing at the site.
[y using the run timing models to generate fish passage estimates, we assume that the run
developed in a normal fashion that followed historical trends.

{ hinook Salmon

Commercial fishing for chum salmon was again reduced on the Kuskokwim River in 1998 due to
the Tow number of returning chum salmon. The relationship between commercial chum salmon
harvest and incidental harvest of chinook salmon has been discussed in earlier reports in this series
(Cappicllo, 1997). 1t is assumed that, all other factors being equal, the commercial harvest of
chinook salmon will vary as effort in the commercial chum salmon fishery varies.

[ie chum salmon season was curtailed in 1998 due to concerns over stock status. A total of four



commiercial periods targeting chum salmon were held between the end of June and mid-July, when
the majorty of the chum salmon harvest usually occurs, although there 1s some overlap with the
coho salmon run. It is likely the reduced season for chum salmon would have benefited chinook
salmon escapement, however, it is hard to judge based on the time the weir was operational, the
run-timing models suggest that the weir was operational for 25% of the normal temporal span of
the chinpok migration, During this time, it is believed that approximately 33% of the BEG for
chinook salmon passed the weir. Though not conclusive, this would appear to indicate escapement
was strong enough to approach the escapement goal. Using the run timing models to estimate the
fish passage during the time the weir was inoperative yields an estimate that is 21% above the
scapement goal. While the best method currently employed, estimating this large of a percentage
75%) of the ¢scapement with the run timing models is extremely unceriain and should be viewed
wceordingly.

overage of the chinook salmon escapement was almost complete in 1999. The commercial
fishing season for chum salmon was further reduced to just one openning, due to an extremely
weak run. Lack of commercial fishing for chum salmon should have allowed a good escapement of
chinook salmon, but in the Kuskokwim River a confounding factor is a preference for chinook
salmon by subsistence users. Even though the run was late in 1999, considering the single
commercial opening, the chinook salmon escapement should have been adequate. It was not,
indicating 2 weaker than normal run. However, for the peniod between 1989 and 1998, the
sscapement goal of 10,000 chinook has been met for eight of ten years, so the Kogrukluk River
chinook salmon stocks will probably not be negatively impacted in the long term by the low
cscapement in the 1999 run.

Sockeye Salmon

During the 1998 season the majonity of the sockeye migration passed upstream of the project while
It was nol operated. Estimated sockeye escapement for the season was 16,773; however only 32%
ol the escapement was actually observed passing through the weir. The estimatc is denved from the
histaric run timing tables. Little 15 known about sockeye salmon bielogy in the Kuskolowim River.

e sockeye salmon run was fully enumerated in 1999. The midpoint of the run was the latest
recorded sinee project operation began in 1976, The total passage of 5,864 was below recenl year
averages of approximately 9,000,

Annual escapements of sockeye salmon at the Kogrukluk River weur have been highly variable,
ranging from 1,670 in 1978 to 29,358 fish in 1993. As with chinook salmon, sockeye salmon are
not a largeted species in the commercial fishery and are caught incidentally during the directed
chum salmon fishery. Sockeye salmon escapement was likely higher throughout the Kuskokwim
Basin in 1998 and 1999, due to curtailments in the directed chum fishery, The Kogrukluk River
weir is the only project currently operating in the system that has a history of sockeye salmon
assessment.

Sockeye salmon escapement at the Kogrukluk River in the 1990s has been higher than during prior

yvears when escapement has been monitored. Commercial harvests of chum salmon in the
Kuskokwim River during the same peried have fluctuated widely. Aenal survey data from selected
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mhutaries for sockeyce salmon in the Kuskokwim basin and Kuskokwim Bay have also shown a
slight increase in recent years (Cappiello 1997), but survey data can vary by observer, and the
accuracy and precision of this data is a factor.

{"hum Salmon

As with chinook and sockeye salmon the weir was not operational for a majority of the 1998
chum salmon nugration. Estimated chum escapement for the season was 36,441; however only
10" of the escapement was actually observed passing through the weir. The estimate is derived
Irom histoncal run timing tables and represents a best guess.

Uoverage ol the chum migration in 1999 was nearly complete. There was a mimmal period at the
hezinning of the run when some fish likely went undocumented but this number is thought to be
minor. The run was weak and had the second latest run liming on record. With only one
commercial opening during the chum salmon season in the lower river and the associated
reduced commercial harvest, the escapement of 13,820 fish still fell far below the goal of 30,000

fish.

Reasons [or the weak run are not entirely clear, but the 1999 chum salmon run represents fish
spent lwo years in the ocean during the 97-98 El Nino. The fish that retumed represent the
survivors of an extremely stressful environment, In the period between 1990 and 1999 the chum
cscapement goal of 30,000 has been met in 7 of 10 years in the Kogrukluk River. Continued
close monitoring is essential, however, and continued careful management is necessary to avoid
any human-induced impact on stocks that are likely already stressed due to natural conditions.

('oho Salmon

(“ommercial fishing for coho salmon in 1998 opened for eight periods in the Kuskokwim River
with a lotal harvest of 210,000 coho. This is below the average harvest of 514,000 fish during the
1990s. The 1998 Kogrukluk River coho salmon escapement was relatively well documented;
using the historical run timing models, only 7% of the run was estimated to have passed after the
project was shut down due to high water on 16 September. The total escapement was just under
ihe BEG of 25,000 fish. While these numbers indicate the run was stronger than that of 1997, it
was still below recent averages. Brood year escapement (1994) was well above the BEG at
35,000 fish.

I'he commercial fishery was opened for only one period in 1999, with a harvest of 22,000 coho
salmon.  This represents the lowest harvest on record since development of the commercial
fishery. The coverage of the nugration at the Kogrukluk River weir was again good, although
Ihe run was the second lalest on record and roughly 20% of the migration was thought to have
passed after high water caused the project to be shut down on 18 September. Total estimated
cscapement of 12,609 was less than half the escapement goal and coupled with the low harvest
numbers indicate a very weak run. The reasons for a weak run are unclear, but El Nino effects
likely played a part here as well. Brood year escapement (1995) was considered adequate at
almost 28,000 fish.
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In the len year span between 1989 and 1998, the coho salmon escapement goal (25,000) was met
four times. The 1993 escapement was estimated at 20,000 and the 1998 escapement was

cstimated at 24,000 fish, In only four years (1989, 1990, 1991 and 1997) did the escapement fall
sienificantly below the escapement goal.

All Kuskokwim River salmon species suffered from low returns in 1999. None of the parent age
class escapements for any of the species were drastically low. The only thing all these fish had in
common other than the year they retumed to their natal streams was the time they spent in
saltwaler. Most perplexing is that while other stocks, particularly in Southeast Alaska, seemed to
be more abundant in 1999, stocks in Western Alaska seemed to be just the opposite, with retums
i the Kuskokwim River showing record low numbers.

Age, Sex, and Length

\ze compositions of escapements can be useful for developing stock-recruitment models, which
can be used to project run size. Unlortunately this is not possible for any one spawning stock or
the entire Kuskokwim River drainage because stock specific exploitation and total run size, for
most years, is unknown. Still, age composition information can help predict the relative
magmitude of future runs. Strong or weak retums from the younger returning adults may be
indicative of the survival of those cohorts, hence, strength of spawner returns from those cohorts
n following years. Such interpretations should be made with caution for several reasons: (1)
there is a tendency in some species for the age compositions to shift towards younger fish as the
run progresses, therefore, thoroughness of the sampling regimen 1s important, (2) disparale
removal of age classes in the commercial and subsistence fisheries may occur, (3) seemingly
high percentages of one age class could also be caused by low percentages of another, and (4)
scale aging error within and among readers has not been fully assessed.

Comparisons between ASL data collected at the Kogrukluk River weir and other escapement
projects should be made with the weir's location in mind. The Kogrukluk River weir is within
the upper drainage area (altitude ~107 m) 205 km from the confluence of the Holitna and
Kuskokwim Rivers. A majority of the salmon that enter the Holima River drainage spawn in the
mainstem and tributaries downstream from the Kogrukluk River. How these factors come into
pliay 1s uncertain, but most escapement assessment projects are located closer to the Kuskokwim
River or Bay and downstream of major spawning grounds, hence may be more representative of
the entire primary-tributary spawning aggregates. Comparisons made in this discussion are non-
statistical.

Chinook Salmon

I'he male-female ratio in 1998 was difficult to ascertain. The single ASL sample collected was
ohiamed during a time that would normally be late in the run and was 44% female (Table 8). The
sumple was small and of limited temporal scope. Because of this, it may not have representative
ol the total escapement. The sex ratio of the actual counts was 43 % female, but this was biased
towards Lhe end of the run when the weir was operational (Table 1),



I'hie older age class fish (-1.3, -1.4 males and -1.3 females) averaged well above the historical
mean length for their respective age classes except for the 1.4 females that were right at the
historical averages (Table 9). This is surpnsing considering the poor ocean conditions
(documented in the summer of 1997 when these fish were in the last year of their saltwater cycle.
The sample sizes are small and these fish may just represent the largest and meost fit individuals,
which enabled them to survive the stresses of the ocean environment and subsequent journey to
the spawning areas, A better measure of cxactly how, or if, these fish were impacted would
include some form of weight or girth data, bul this information has not been collected as part of
the sampling regime,

I'he age-1.2 males were smaller than historical averages, but, again, sample size here is very
minimal and may not be representative.

I'he age-1.3 and -1.4 fish had shorter average lengths in 1999 than the historical averages for
hoth sexes (Table 11), Age-1.3 males were 1.7 cm below the historical averages. Age-1.4 males
were 3.7 em below the historical average. Age-1.3 females were virtually the same as the
historical average, age-1.4 females were 2.3 em below average. The age-1.2 males were slightly
targer, by almost 2 em than the average, but the sample was small at 12 fish. The below average
lenpths seen in the older fish could be indicative of poor oceanic feeding conditions and do seem
1o [ollow trends observed in the limited 1998 data. The slightly larger size of the age-1.2 males
may be an indication that oceanic conditions may have returned to an environment that i1s more
fuvorable to chinook salmon growth and survival. Again, weight or girth measurements would
he of use in trend analysis.

I'he sex ratio obtained from the ASL data in 1999 was 53% female (Table 10). The composition
in the actual counts was 49% female (Table 4). Both estimates are above the historical average of
Jose 1o 33% female (2 males to 1 female), which has been gradually incrcasing since the late
11805, This could be yet another artifact of reduced commercial fishing pressure, or due to
changes in commercial net size regulations in the late 80s that were designed to allow greater
scapement of larger chinook salmon which tend to be older females.

Chum Salmon

FFemales comprised 11% of the ASL sample in 1998 (Table 12). Females comprised 16% of the
actual counts (Table 1). Fish averaged slightly larger in length than historical data for males and
right at mistorical averages for females (Table 13). However, the sample size is rather small and
was collected over a short temporal period of the run after a majornity of the fish were believed to
have passed the weir. There was a lower percentage of age-0.4 chum salmon drainage wide in
1998 (Molyneaux and Dubois 1999, Vania 1999). Chum salmon sampled at the Kogrukluk
River weir in 1998 were mainly age-0.3 fish but this may also have been an artifact of the
narrow temporal window over which the data was collected (Table 12).

I'e age structure retumed to a more even mix in 1999, age-0.3 fish comprising 49.3 % and age-
(1.4 [ish 50.4 % (Table 14). This is very close to proportions reported in prior years.

I'hie sex composition of the 1999 ASL samples was 9% females (Table 14). The actual count was



comprised of 16% females (Table 4). The 16 % number is the same as the actual counts in 1998
and the 9% number represents a historic low. The disparity is not as significant as the continued
low percentage, which for unexplained reasons, has been exhibiting a downward trend in recent
‘vars, Reasons for this are not clear, but the project is located high in the Holitna drainage with a
vreat deal of suitable chum salmon spawning habitat below the project site. Females may just
Amply be selecting and using suitable spawning habitat prior to reaching the vicinity of the weir,
then remaining near these arcas before dying. Males may continue to move up the drainage, thus
hiasing the counts. This may be more acute in years when abundance is low and competition
among {emales for available spawning space is reduced. In order to determine if the ratio is
abnormal for the entire Holitna drainage, sampling efforts would need to be conducled closer to
the mamstem Kuskokwim River.

Vican chum salmon lengths for 1999 were very close to the historic data. Males of age-0.3
averaged 587 mm (n=345) and females averaged 562 mm (n=37). Males age-0.4 averaged
nodmm (n=324) and females averaged 504mm (n=29} (Table 10).

'pho Salmon

e 1998 coho salmon run at the weir was 41% female according to the ASL data (Table 11).
I'he actual counts were identified as 44% female (Table 1), Coho aged-1.1 are slightly below the
historical averages, while the -2.1 age class makes up a slightly higher than average component
af the 1998 migration (Table | 1),

C"oho salmon lengths in 1998 were a bit of a surprise, given the presumed unfavorable ocean
onditions present in the winter of 97-98. For both sexes, lengths were slightly larger than
historical averages, with males at 58| mm (n= 250) and females at 579mm (n=178) (Table 12).

I 1999, the sex composition was 17% females according to the ASL data (Table 11) and 30%
female according to the actual counts (Table 4). The reason for the disparity between ASL and
ohserver data is unknown but may be due some type of selectivity related to the location of the
trap. or o observer identification error.

{'oho lengths in 1999 were near the averages with males at 564 mm (n= 251) and females at
F07mm (n=53) (Table 12).

4 patential bright spot in the future for salmon stocks on the Kuskokwim River is that EI Nino
conditions seemed to abate somewhat in the fall -winter of 1998-99. Any marine effects that
nceurred during 97-98 would have also had some impact on Kuskokwim River runs in 1999, and
may cantinue to have ramifications for at least the 2000 return of chunook, chum, and sockeye
sulmon, The 2000 return of coho salmon will be the progeny of the record large brood year of
1996, Kuskokwim coho’s are primarily fish that emigrate from natal streams to spend a single
vear in the ocean, then return to freshwaler. The 2000 return of coho salmon will be the first
retum ol Kuskokwim salmon to spend an ocean cycle in post-El Nino conditions since the
current cycle of poor returns began in 1997
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Tables



Ilc

Mok mrakic numbers are estimanes derived using run tming models.

1 Aciual darly and estimated counls of chinook, sockeye, chum and coho salmon, Kogrukluk River weir, 1998

chinook | sockeye | churmn coho
i male jacks' fermale Towls| male female Totsls] male femule Tomls|] male female Totals
Jum I 1] ]
4 9 5
Jum 2 a 5
*3-Jum 4 [} 10
L ) [ 29
Hee-Jum @ ] 135
fun 58 ] 13
8- Jun io 8 54
0 Jun 1% I 203
0 Jun e Iy 230
1 <Juil 19 ;ﬂ 401
] 157 140 430
Tl 254 i1 573
4-Jud 398 428 1,146
fu 433 191 788
Jul) 516 238 1377
T-dul 117 15 2B 145 10 3 13 G800 156 Bsd
LT a817 535 J.ﬂ'jj
Il 769 57 1442
higaJul 452 197 1,652
| oJul ?:’ ‘ﬁﬁ' 2;"!
1l 992 1461 1,876
I 699 2,069 1,649
bt 598 1,396 5312
fuyl 675 992 2,069
Tul (T 1108 274
0 455 89 2,089
8=l [ 5] |8 8 19 [ 65 |38 427 165 592
b huil R Y| i 125 9] 287 118 405 912 2483 1,175
i lul | fald 33 104 2 319 141 461 1229 93 1522
2l |22 12 fod ¥ Jiwd 103 46 12 Iy 1492
12l | 28 10 &) 213 ibd ) 44| 929 1n 1, ha0
RS T 44 T 49 L] 208 3} a4 6]1 1 3% g2
- dul LU 4 43 ¥ 155 9 164 493 ° SKS
35 Jul qi 4 114 05 416 33 449 b6 L T2
2ti=Jul 67 4 6l 127 308 26 134 461 53 514 0 2 2
14l a3 & 1 184 385 57 452 157 i £70 2 0 ]
HHaJul 43 10 101 1o4] 380 64 424 Bl& 94 710 0 0 o
2u-Jul bl 9 49 Ii4 231 27 258 453 5 507 L] 0 B
Wiyl & 3 8 Iy 207 21 128 134 3 159 1 0 |
[+ dul o) Ll 4 101 7 14 149 269 1] 290 2 0 2
1+ Aug 34 7 30 i 11 13 (R 150 1 153 | i 2
Yhug n h 6 5§ o | a9 134 7 141 i 0 3
\ug b 1 19 1] 0 [ 96 14 [ 130 8 1 10
1- Mg [ ] 14 1 75 2 17 171 kl 192 5 H i
Aug It L] {4 30 b ] il 126 19 145 1o ] 14
b g 14 0 3 L 14] 5 19 £l 11 22 2 4 &
LA ed-




[ahle

il

| (page 2ol 3}

'--\ug

-Aug

l-Aug

[1-Aug

.

Aug

\Ug

V-Aug
-Aug

Aug

-Aug
-Aug
-Aug

- Aug

-Aug
-Aug
-Aug
S-Aug
-Aug
-Aug
=N

T-Aug
<= Aug

“Sep

l.sep

Sep

Lhen
=Ne D

-Sep

Sep

Hep

e

Y

H=hup
=hep

Sen

2-Sep

Sep
Sep

=NEp

S-5ep

ep

chinook sorkeyc chum coho
male  jacks' lemale Towals| male female Totals rmale female Towls male  fermale Touals
7 0 7 14 24 | 25 41 9 51 4 ] 7
14 | 6 20 12 6 i8 42 0 42 3 2 3
I 0 4 13 22 | 23 22 3 25 10 7 17
4 ] ! S 17 0 17 23 0 23 4 2 ]
8 0 2 10 IS | 16 19 0 19 20 7 27
1 0 2 3 6 0 6 9 1 10 15 2 17
L} 0 4 7 [ 0 8 7 1 8 I8 17 35
| 0 4 3 10 1 1! 11 0 1 68 59 127
2 1 i 3 S ! b 9 2 11 45 46 91
2 ] 3 5 5 | 6 i 0 3 139 83 244
{ 0 2 k! ] 0 3 9 2 il 125 100 225
2 0 0 2 2 1 3 3 0 3 35 19 S4
o | | 7 | 0 | 4 0 & 10 i4 24
4 0 0 4 2 0 2 3 1 4 73 55 128
4 0 0 3 0 0 Q 0 1 | 456 29] T47
| 0 0 1 2 2 ] | 2 3 171 127 298
1] 0 0 0 1 0 | | 0 | 155 103 260
1 0 0 1 0 0 0 1 2 2 603 337 940
1 0 i} 1 I 0 | I 0 1 263 207 470
3 0 0 } 1 0 1 k! 2 5 8035 526 1331
| ] 0 1 1 0 | 2 0 3 302 116 438
] 0 0 0 1 0 | 4 I ] 4] 140 481
0 0 0 ¢ 0 0 0 1 0 | 364 226 5%0
1 0 0 1 0 0 0 ! 0 1 541 162 903
4 ] 0 4 0 Q 0 0 0 0 769 672 1,441
K} 0 0 0 l 0 t 0 0 0 796 609 1,403
1 0 0 1 1 | 2 1 | 2 811l 763 1.574
I 0 I 2 0 0 0 l 1 P 740 655 1,195
0 0 0 0 0 0 0 3 1 4 7 915 1,982
| 0 0 | 0 0 3} | 0 ! 618 571 1,189
0 0 0 0 0 0 0 1] 0 0 344 298 642
f D 0 n 0 0 a 1 0 ! 137 105 242
| 0 ] ) 0 0 0 0 0 N 269 214 483
() 0 0 0 0 0 0 | 0 ! 225 199 424
| 0 ] | 0 ] n 2 ] 3 418 349 767
| 0 (1] | 0 0 0 4 0 4 145 177 722
0 0 1 | | 0 1 1 ] i 251 02 553
0 0 0 0 0 0 [4; | 0 | 189 238 427
0 0 0 0 ] 0 Q 1 I 2 i47 123 170
i a { 0 ] 0 0 0 ] | 201 155 154
1] 0 ! i 0 0 0 0 0 0 178 185 363
f 0 0 0 0 0 0 ! 0 [ 227 208 433
0 0 0 0 0 0 0 1 0 1 96 133 229
0 0 0 ] 0 0 0 0 0 0 114 87 201
330
222
273
196
182

~<continued-
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chinook sockeye chum coha
[1a male jacks' female Totls] male fermale Totals male  fernale Tatals male  female Taotals
S T 87
Sep ri4
“ep 59
Sep 46
ip i7
Sep 32
i 25
36
X 4
100k '_ 38
Sl | 21
Touils 1,711 172 1,296 12,187 4468 a53 16773 10,951 1061 I 447 12,567 10,047 24,348

' Chincok jacks induded in male totals.
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Table 2. Run timing models {cumulative proportion) used to calculate missing
total and daily counts of salmon ar the Kogrukluk River Weir, 1998
Baold italic proportions were used to estimate days of missing fish passage

Daile
17-Jun
| 8-Jun
19-Jun
20-Jun
21-lan
22.Jun
23-Jun
24-Jun
25-Jun
26-Jun
27-Jun
28-Jun
29-Jun
3i-Jun
01-Jul
02-Jul
03-Jul
4= Jul
05-Jul

(6=-Jul
07-Jul
08-Jul
09 Jul
10-Jul
11-Jul
12-Jul
13-Jul
14=Jul
15-Jul
16-Jul
17-Jul
18-Jul
19-Jul
20-Jul
21i=Jul
22-Jul
23-Jul
Ja-Jul
15-Jul
25« Jul

27-Jul

Late Run Timing | Late Run Timing | Late Run Timing | Late Run Timing
chinook sockeye chum coho
0.000 0.000 0.000 0.000
0.000 0.000 0.000 0.000
0.000 0.000 0.000 0.000
0.000 0.000 0.000 0.000
0.000 0.000 0.000 000
0.000 0.000 0.000 0.000
0.000 0.000 0.000 0.000
0.000 0.000 0.000 0.000
0.000 0.000 0.000 0.000
a.001 0.001 0.001 0.000
0.001 0007 0.001 0.000
0.001 0.009 0.002 0.000
0.082 0.017 0.003 0,000
0.010 0.024 0.005 0.000
0.a014 0.049 0.010 0.000
0.024 0.071 0.016 0.000
0.030 0.084 0.927 0,000
0.048 0.111 0.038 0.000
0.064 0.141 0.053 0,000
0.094 0.185 0.083 0.000
0,133 0.207 1 In4 0.000
0173 0.245 0.141 0.000
0198 0.328 0.205 0.000
0.226 0.446 0.259 0,000
0.293 0.526 0.297 0.000
0.356 0.582 0.341 0.000
0,393 0645 0.412 0.000
0.452 0.679 0.462 0.000
H.533 0.724 0.505 0.000
0.590 0.748 0.540 0.000
0.639 0.792 0.594 0.000
0,695 0.815 0.628 0,000
0.745 0.859 0.633 0.000
0.752 0578 0.716 (1. 000
0.821 0.900 0.754 0.000
0.84%9 0912 0.772 0.(HN3
0.875 0927 (. 804 (0. 000
(.898 0.936 0.834 0000
0.917 0,950 0.563 0000
D935 0.964 0.875 (0. 0100
0.947 0.967 0879 0,000
-oontinued-




Table 2. { page 2 of 3}

Date
28-Jul
29-Jul
30-Jul
3-Jul

0l-Aug
02-Aug
03-Aug
04-Aug
05-Aug
D6-Aug
07-Aug
08-Aug
(- Aug
10-Aug
I1-Aug
[2-Aug
[3-Aug
|d-Aug
I5-Aug
[6-Aug
[ 7-Aug
[B=-Aug
19-Aug
20-Aug
2|-Aug
22-Aug
23-Aug
24-Aug
25-Aug
26-Aug
27-Aug
28-Aug
29-Aug
i-Aug
31-Aug
01-Sep
02-Sep
03-Sep
04-Sep
(05-Sep
06-Sep
07-5ep
(18-Sep
09-Sep
1-5ep
11-Sep
|2-S5ep

Late Run Timing | Late Run Timing | Late Run Timing | Late Run Timing
chinook sockeye chum coho
(1954 0.975 0.883 (1.4
0957 0.981 0.886 0000
0.963 0.987 0.904 €. 00
%69 0985 0919 0,000
0.974 0.991 0.929 {0,000
0.977 0.992 (1.934 (0,000
(1.980 0.993 1.944 0,000
(1.983 0.994 0.957 0,000
0,985 0.995 0.967 0,001
0.985 0.996 0973 0.0a1
0.987 0.9%6 0.977 0.0m
0.988 0.9%8 0.982 0.002
0.989 0.99%8 0.986 0,002
0,990 0,999 0988 0003
0,992 0.999 0.989 0,006
0,993 0,999 0,990 0.011
0.994 0.999 0.992 noa
0,995 0.599 (1.994 0.015
(.99 0.999 (1.995 0.020
0.997 (:.999 0.9%6 0.022
0.997 0.999 0n.9497 0,036
0.598 1,000 0998 0.05%
(1.998 1.0040 0,998 0.073
0.998 1000 0.999 0.083
0.999 | .0 0.999 0.09]
0.999 1000 0.999 0,096
0.999 1004 | 00 0.107
(1999 1.000 1.000 a.119
1000 | 000 | 000 a0.152
|00 | (00 | 000 0.|82
RENH] 1.000 1.000 0.215
1000 | .00 1 000 {0.35]
1.0H30) REI 1.000 .30
| {3 L.000 1.06H) 0,331
10000 1000 1000 0.387
1.000 1.0 |00 0413
1000 1000 1.000 0.442
L.O00 1.0040 1.000 0.468
1.000 1000 1.000 0.521
1.000 10040 [.000 0.568
1.000 |.0KK) [.000 0.625
|.000 |00 | .00} [T
1.000 1,000 |00 0.71%
|, 000 | Ol | 0 (. 764
|, 000 | 006 1004 0.794
1000 10K 10040 0.814
10040 [RALLE 10040 0.830
-continued-
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Table 2. { page 3 of 1)

Date
13-Sep
14-Sep
15-Sep
| 6-Sep
| 7-Sep
| 8-Sep
19-Sep
20.Sep
21-Sep
2-Sep
23-Sep
24-Sep
25-Sep
26-Sep
27-Sep
2E-Sep
29-Sep
J0-Sep
01-Oct
02Okt
(3-Oct
(Dt
(5Dt

Late Run 'I-‘imirlg Late Run Timing | Late Run Timing | Late Run Timing
chinook sockeye chum coho
1,000 1.000 1.000 0.861
1.000 1.000 1.000 0.878
1000 1000 1.000 0.891
1000 1.000 10040 0891
1.000 1 000 1,000 0.90%
1.000 1.000 1.000 0922
1.000 1.000 1.000 0935
1000 1.000 1.000 0.948
1000 1 000 1.000 0.957
1.000 1.000 | 000 0.964
1.000 L.000 1.000 0.972
1004 | 004 |.000 0.978
1.000 1.000 1.000 0.982
1.000 1.004 1.000 0.987
1.000 1.000 1.000 0.989
1.000 1000 1000 0.991
1,000 1.000 1.000 0.992
100G 1.000 1,004 0.994
1,000 1.000 1.000 0.995
1.004 1.000 1000 0.996
1000 1.000 1006 0998
1 000 1,000 1000 0.999
1.0060 ! | 1.000
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[able 3. Daily counts of chinook, chum, and sockeye salmon cacasses at the Kogrukluk River weir, 1998,

Date
17-Jul

18- Jul
19-Jul
20-Jul
20-Jul
22-Jul
23-Jul
24-Jul
25-Jul
26-Jul
27-Jul
28-Jul
20.Jul
ii-Jul

1 -Jul
Ol-Aug
02-Aug
Nd-Aug
Nd-Aup
5-Aug
= Aug

1] "I.LJ'_.'_‘
Oh-Aug
W Aug
'IFI. \l.l::
1-Aug
12-Aug
[3-Aug
14-Aug

chinook chum  sockeye

4

49

53

99

34

93

2 160

4 155
1 154 |
4 166 2
2 154 0
4 202 o
13 288 0
6 225 Q
3 330 I
46 440 0
41 363 1
42 146 1
44 126 2
bE 305 1
41 276 0
72 192 2
57 164 6
63 i3 7
6 154 15
54 LR 14
B0 120 23
70 L15 31
29 73 40
33 47 22

Date

16-Aug
1§-Aug
19-4ug
20-Aug
21-Aug
22-Aug
23-Aug
24-Aug
25-Aug
26-Aug
27-Aug
28-Aug
29-Aug
i-Aug
M-Aug
01-Sep
02-Sep
03-Sep
04-Sep
05-Sep
06-Sep
07-Sep
08-Sep
09-Sep
10-Sep
11-Sep
12-Sep
13-Sep
14-Sep
15-Sep

Totals

25

chinook chum  sockeye
23 47 10
I 18 14
16 21 18
] 18 46
| 14 45
1 N 28
1 5 29
1 10 37
3 7 38
0 5 ]
2 6 23
| | 16
| 3 15
1 4 17
l 2 16
1 2 7
1t p. 5
0| 2 10
1] | 7
0 0 1
0 0 2
0 | 0
] 2 2
] | 0
0 i} o
] 0 0
0 0 0
1 2 0
| 0 i
1 0 of
048 5588 621



Tabie 4. Acimal daily and estmated counts of chmook, sockeye, chiem, md cobo salmon, Kograkluk River weir, 1999
Iak talic pumsbeers are estimatzs derived wsing nm Hming models.

I Yakr chisok chium | sockeye | eoho |
male ek’ femake  Toul male  femaje Toal| o make  femaie Towl|  male  femaie Tol
Wi Fum
1<l & ]
2 Inl 2 15
Y.l 7 rl
A-lul 5 2
4wl 41 51 nL
= Ik n 1 § 17 140 k¥ :IHI I L] i
Telull 41 2 12 L1 143 &9 32 & | 7 a
Helal) 34 L3 ? 41 ElE T4 i 3 3 ] 1l
. Jwl 43 I il 56 347 T4 41l 10} 4 14§ o
11 1al] a7 1] 41 148 Db B4 5 & 4l
Ii=Jmll 162 B Ed 15 [=1] 143 7 1] 44 0
1 21wl | B 17 74 5 T 187 45 43 2
11-1ul] |28 14 T 204 Tl 1649 m 70 14
| 4-Jul |93 11 Ll 287 L1 L ¥ a9 E L] 144 Lo
15 Jul &0 15 0 129 445 | 153 75 m
[l M4 i 141 155) 4TH 112 280 140 #
1T Jul 183 i 148 i LL 1 n 231 L0 118 1]
14-1ul 1 7 ] 136 i1 34 183 41 134 a
110 Jul al 23 154 395 456 L1 257 Ll 144 a
20 ful 114 ? 111 il 4T ] 266 .o 351 0
2wl )T 9 41] TEd| LR L1 2640 ki | i i
1 | L3 & 150 143 Jd 58 145 h 145
2hdul .5 19 143 130 4R b 13 L ¥y 144
I+-lul af P2 (k) kL1 411 & 347 L] 440 | o |
2i-lul | 24 1z My 419 103 b2 260 L] 154 ] ] o
e lull Jf.lh L1 &l 11 Fir) 45 127 L1t] 157 | [H] 1l
| :-r:l 7 a4 113 L lig 46 243 63 108 il o o
TH-lull L | 3 44 L4 126 43 127 H |48 ] L] o
It 10} F L 9 b7 1% z 126 n La b a o
|nil et | L] il | it 1 124) pdi]| 1 13} I}|- | 1
b=lugl !I] | 41 £2 BA T 21 142 147 4 |62 l.!- i} o
Aa i1l 2 14 54 b k| 245 14 12 |43 0 g 0
haiz .IH L] &1l 4] 1435 e | 173 L=} ] 93 ] [+ o
L LY | L 14 11 14 '.11[ b T L ] a o
SR T fi [B] K 162 P ¥ 57 L] 4 1] 0 0
g 23 123 64 a
T My 17 1a3 19 /]
N 2 0 5 T M 4 14 T ] e | 1 a |
i hag % I | I 16 i1} 57 2 I i | 4 |
Vi 3 o 4 4 Fl | ? 15 ] o 14 i | |
L I 0 | 2 L] 4 Lt 19 i 11 4 3 L
[BET I o | 1 n 4 7 L o ki i ] 1 4
13- Ang 1 1 5 3 k- & 34 | 2 3 1 | 4
| be R I 1 i 4 n | 3 i I 1 9 r | 11
14 g ¥ | 2 k| 4 1l 1 12 .1 1} f 5 1] 5
& Mg o L] | I 9 i 11 I F k] FL 4 FLl
Il---\u.ur 1 L] I F 4 | 3 ] i ! 34 | 62
17 Aiigd 1 1 1 3 7 3 1o 3 i 1 Fi] 9 ]
| g 1 a [H | k| b, | 3 | i ] (] o 15
1 Ay 1] a o il i 0 i 2 ] 3 L} 1 &
- Mg ] 0 ] | i 1 4 1 o I 157 51 134
2i- Mug i} a ] 0 | | i a o o a8 1 (2
1t Mg 1 o ol 1 3 1 n 0 o 0 131 57 158
ha ez 0 IJ' o il l | rl o o n 1448 a8 1%
M- Mg i o ] 1 o [ [ o a o 125 =) 175
Y Amy | [ I JJ ] 1 4 ] i} il 134 5 1T
i K | [ 1] | o i | 3 ] 1] el 1 T
LI | i fi X fi F 1 o fl 0 Ha i 61
A i o i i a ] ] ] f i h IT [kl
i} [i] H 2 o 2 ¥} [ il 157 49 Lo
| n ] 2 3 | 4 [F] 0 [+ Jou b ] 165
™ f fi o 1 i 1 ] [ [ 154] 50 08
i i} fl i} M 3 fi ¥ {1 L] il 1y ‘t} i
contmmed-



Lahfe 4 1page 2 ol 2y

™ chmnedk chum sockeye calo
male Jacky’ female Toul male female Toul male female Toml male female Total
1-Ncp 0 a a [0} I 0 ] a a g 150 132 432
Sep 2 I 1 3 ] | 1 0] 0 0 170 131 so1
1.%ep | i) | 2 | 0 1 0 0 il 508 268 876
e | 0 0 1 1 0 ] 0 0 q 645 186 1001
~ep | ] o 1 0 0 0 0 4 a 287 137 424
cp 0 0 [1] a 1] 1 | 1] ] [t} 202 128 530
1 0 0 0 0 ? 0 2 0 0 0 165 164 529
Sep 2 | ! 1 ] 1 ] 0 q 89 17 406
1-Sep 9 0 0 0 1 0 1 0 0 a m 141 413
i1-%ep 1 0 0 1 0 0 0 ] 0 bl 176 2 248
o | 0 (i 1 0 ] o 0 0 il 151 95 46
wep | 1 0 1 il 2 3 0 i 0 147 78 225
1.5 0 0 a 0 a 0 ] 1] 1] 0 i92 nrT 609
Sep 0 1] [} 0 q 1] \] 1] 0 0 254 152 442
1h-%ep 0 0 [1} 0 o 0 Q 0 0 0 70 58 128
17-5%¢n [ 0 a 0 ] | ) 0 0 0 t10 122 22
|%-5ep ’ [ [] £71
- [} [ ¢ 380
p [ ] a é 267
Sep ] 8 0 176
op [ 9 Y 363
n ] [ [ 161
Lsen '] 0 0 190
Sep ] 0 ’ 66
[ 0 [ 83
? [] ° 81
< Sep [ 0 U 41
W-Nep 4 0 ] 37
0 0 o 18
cr 0 0 0 20
Dt 0 I v 28
it 2 [] 0 27
bt et I} [} 0 25
o ] 3 27
D) s 1,70 1370 11340 2151 13,828 4,400 1375 X7 7.08) 1031 13.689

' Chinook jacks included in male totals




lahle 5. Daily counts of chinook, chum, and sockeye, salmon carcasses at the Kogrukluk River weir, 1999

Date
fhr-Jul
07-Jul
(18-TJul
09-Jul
16)-Jul
11-Jul
12-Jul
13-Jul
14-Jul
1 5-Jul
16-Jul
| 7-Jul
| 8-Jul
| 9-Jul
20-Jul
I -Jul
13- Jul

23-Jul

- Aug
07-Aug
IR-Aug
R-Aug

10-Aug

chinook

chum  sockeye

Lad 3 bt

@E—"Jl

2
10
8
6
8
18
17
23
2
28
42
49
71
49
51
70
75
87
110
151
131
117
11
162
114
125
149
143
166

14
74
B3
87
76

Lo Lo 00— D0 00000 0 0 s -

Date
1-Aug
12-Aug
13-Aug
ld-Aug
15-Aug
l6-Aug
1E-Aug
1%-Aug
20-Aug
21-Aug
22-Aug
23-Aug
M-Aug
25-Aug
26-Aug
27-Aug
28-Aug
10-Aug
30-Aug
Il-Aug
01-Sep
02-Sep
03-Sep
[kt-Sep
05-Sep
06-Sep
07-Sep
08-Sep
09-Sep
10-Sep
11-Sep

12-Sep
13-Sep
14-Sep
15-Sep
Totals

chinook chum  sockeye
48 67 14
46 29 4
32 a7 26
24 68 21
16 55 23
21 30 33
9 36 41
26 17 26
4 3l 8
4 i2 k11|
] 32 52
3 7 12
1 22 27
1 12 13
G 10 11
| 2 12
| 9 13
0 8 12
0 5 10
0 2 &
] i 7
0 | 3
| 2 fy
| [ L
0 4 3
0 4 3
I 2 |
H l |
0 [V 2
| 1 |
i 2 1
l 2 0
0 | 0
0 0 0
0 i i
507 1286 446



Table 6. Run timing models (cumulative proportion) used to calculste missing
total and daily counts of salmaon at the Kogrekluk River Weir, 1999,

Bold ialic proportions were used 1o esumate days of missing fish passage.

Daie

1 7-Jun
| 8=Jun
19-Jun
20-Jun
21-lun
22-Jun
23-Jun
24-Jun
25-Jun
26-lun
27-jun
28-Jun
29-Jun

10-Jun
01-Jul
02-Jul
03-Jul
(= Jul
05-Jul
0é-Jul
07-Jul
(18-Jul
09-Jul
10-Jul
11-Jul
[ 2-Jul
13-Jul
14-Jul
[ 5-Jul
I6=Jul
1 7-Jul
| 8-Jul
1%-Jul
20-Jul
21-Jul
22-Jul
23-Jul
24-Jul
25-Jul
26-hul
27-Jul

Late Run Timing | Late Run Timing | Late Run Timing | Late Run Timing
chinook® sockeye chum’ coho”
0.000
ELLI
0,000
0000 .00
0,000 (.00
0,000 (.00
0.000 0.000
0.001 0.000 0.000
0.001 .00 0.000
0.001 0.000 0.002 0.000
0.002 0.000 0.002 0.000
0.010 0.000 0.004 0.000
0.014 .00} 0.607 0.004
0.024 0.005 0.013 0.000
0.027 0.008 0.024 0,000
01,040 0012 0.037 0.000
0.060 0.020 0.052 0.000
0.083Y 0.029 0.078 0.000
0116 0.037 0100 0.000
0.149 0.061 0.131 0.000
0177 0,099 0.166 0.000
021 0139 0.205 0.000
0.241 0.1635 0.262 R
0296 0206 0,337 RLE]]
0137 0243 0.37% 0,00
{0 &nd 0319 0441 0,000
0.486 0386 0,489 000
0.572 (440 0.537 (0. 00
0621 0.439 0,584 0,060
0.683 0.542 0.627 0.000
0,742 0,593 0.669 0.000
0.782 0.647 0.707 0,00
0814 0.696 0.747 0, 0
0.842 0.749 0,768 0,000
0.874 0.794 0.801 0.000
0.893 0.833 0.820 0.000
n.915 0,553 0,843 0.000
0912 0.838 0.852 0. (0D
0.940 0910 0859 N0, 1]
0.951 0927 0871 0.000
0957 0934 0.88] 0.000

~continueds
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Table 5. (page 2 of 3)

Date
28-Jul
29-Jul
30-Jul
3-Jul
O1-Aug
Ul-Aug
03-Aug
04-Aug
05-Aug
Of-Aug
07-Aug
08-Aug
09-Aug
10-Aug
[1-Aug
[2-Aug
13-Aug
l4-Aug
15-Aug
la-Aug
17-Aug
18-Aug
19-Aug
20-Aug
21-Aug
22-Aug
23-Aug
24-Aug
25-Aug
2h-Aug
27-Aug
28-Aug
29-Aug
30-Aug
1l-Aug
01-Sep
(2-Sep
(3-Sep
(4-Sep
013-Sep
(-Sep
07-Sep
08-Sep
(19-Sep
| I'I.Er_lp
11-Sep
12-5ep

Late Run Timing | Late Run Timng | Late Run Timmg | Late Run Timing

chinook' sockeye chum" coha"
0.962 0.949 0.895 0.000
0.969 0.961 0.909 0.000
0.971 0.967 0.921 0,000
0.976 0.974 0.930 0.000
0.979 0.979 0942 0,000
0.981 0.986 0.955 0.000
0983 0.9838 0.965 0.000
0,984 0.994 0.871 0.000
0.985 0.992 0.975 0.000
0.987 0.993 0.979 0.000
0.988 0.9%4 0983 0.000
0.990 0.995 0.985 0.001
0.991 0.996 0.987 0.001
0.991 0.996 0.990 0.002
(0.994 (.997 0.991 0.004
0.995 0.998 (.993 0.006
0.996 0.998 0.904 (LOOE
0.996 0.999 0,995 0012
0.997 0.999 0.996 0.019
0.997 0.999 0.997 0.621
0.998 0.999 0998 0.024
1.998 0.999 0.999 0.029
0.99% 0.999 0.999 0.032
0.999 0.999 0,999 (.033
0.999 10040 0,599 0.034
0.99% 1.000 1000 0.04
1.000 1.0 [.000 0.059
1.000 1000 [.000 0.071
1000 10040 L.000 0.075
1.000 1,000 1.000 0,076
1000 | 000 |00 0.079
1.000 1.000 [.000 0.111
1.000 1.000 1.000 0.116
1.000 1.000 [.000 0.120
1.000 1.000 1.000 0.139
L.O00 1.000 1.000 0.207
1000 1004 1.000 0.210
1000 1.000 1000 0.265
1060 1.004) [.000 0.307
L0060 1.000 1000 0.319
L.000 1.000 L.000 0384
1. 000 1,000 1000 (.408
1000 10400 1000 0.411
1.000 1.0 1.000 0.439
10000 1060 L0 0519
1000 10040 1000 0.582
1.000 1.0:00 1000 0.583

-contmued-




Table 6. { page 3 of 1)

Date
13-Sep
|4-Sep
15-Sep
16-Sep
17-Sep
[8-Sep
19-Sep
20-8ep
21-8ep
22-Sep
23-5ep
14-Sep
15-Sep
26-Sep
27-Sep
28-Sep
19-Sep
30-Sep
01-Onct
02-Oet
03-Oct
04-Ohct
05-Oet

Late Run Timing | Late Run Timing [ Late Run Timing | Lare Run Timing
chinook® sockeye chum' coho

1.000 1.0:00 1.000 f.604

1.000 1.000 1.000 0.708

1.000 L0 1.000 0,724

1.000 1000 1000 0.741

1.000 1.000 1.000 0.791

1.000 1.000 1.000 0.838
1.000 1000 1000 0.870
| 000 1000 1000 0.892
1.000 1.000 1.000 0.907
|.000 1006 1.000 0.937
100G 1.000 1.000 @950
1.000 1.0060 1.000 0.966
1.000 1.000 1.006) 0.972
1,000 1000 1.060 6.977
1.000 1.000 1.000 0.982
1.000 1.000 10040 #.9385
1000 1.000 1.004 0.958
1000 1.000 1.000 7.990
|.000 1.000 1.000 .992
1000 1.000 1.000 0.994
1.000 1000 1.000 .996
1000 1.000 1.000 0.998
1.000 1.000 1.000 1.000

* Run timing curve offset by 3 days due to lateness of run.

" Estimated coho passage derived using 1983 run timing due to latenéss of run.
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‘ Sarmpling dabes do pol moet cntena for estimaling escapenent porcentiges.

12



Talde & STeon leinesth Do by sey gnd uye Bagzed vn '\..llll|.'l]|.'.:\ wl 1I.||1a..||||.'||| Lok, saimn gt the h:l.lifn'l]klul. Rived seop, 1998 and 1499

T:.J:’ Sample i.l-ll:.dw_ r.‘\-cx = a\?gh!:?ﬁ-_; =T
(Srraturn Dates) 0.2 L .1 1 1A 232 14 1.3 L5
= —————— 3

ot 23 27 M Mean Length R T49 814 B20

Std. Error i 12 22 -

Raage S0H)- 6] il B60 750- 940 B20- 820

Sample Size U 0 4 0 Az u 1 l 1

F Mean Length ElS ghl 570

sed. Error 9 10 .

Range T55- BT0 TES- 800 B70- B70

Sample Size D 1 0 0 15 0 22 i) |
P9 702, 14-16, 1 M Mean Length 42 A0 681 550 TE9
(6300~ 75 Sud. Errar . 17 ) - 1
Range 420- 4200 S00- pod SE0- BO0  550- 550 S5E5- 980

Sample Size 0 I 8 ¥ 50 I 51 0 o

F Mean Length 753 E55 591

Sid. Error 13 ] a7

Range P30 790 T G5 EO0- 270

Sample Size 4] o 0 0 4 [l 69 0 4
/% et T M Mean Length 351 713 B0
(T/20 - T30 Std. Error I3 15 13
Range 545 nils S00- 830 Ti0- 860

Sample Size ] ] § 0 15 0 11 ] u

F Mean Length g12 £ 230

Std. Error 12 T »

Range 730- 860 T50- 560 930- 930

Sample Size ] L 0 i 5 i 52 0 [

oo«

13



Paltle 8 (pape 2ol 2)

Yoear  Somple Dales ;L"‘. - - Age Ulnss _
{5traturm Dates) 2 L.l 1.2 2 [ 22 14 23 1.5 24 1.6 a5
1999 873 M Mean Length 586 TOE 773
icont. (7731 -9/13) Sl Error N I 48
Range S60- 610 fitH- 740 Gdi)- B0
Samiple Size i n 4 i 4 [H] 4 0 i} ] 0 0
F  Mean Length ES0 812
Sid. Error . 14
Range 350- 8BS0 T20- 930
Sample Size ] o 0 i [ i 15 0 0 ] 1] 0
Season M Mean Length 420 387 %4 S50 792
Range 4200 430 S00- 660 S8B0- 800 550- 550 585- 980
Sample Size ] i 17 0 (Y] 1 6 0 0 o 0 0
F  Mean Length TR Ba5 4
Range 730- 860 T20- 990 §00- 970
Sample Size 0 1] 1 0 10 (1] 136 0 5 ] 1] 0
Histone M Mean Length 425 St T 605 g20 226 D15 TIs
Touwl Range 355-619 3B1-760 481- 935 530- 660 S30- 100 T77-875  786- 1089 T75- 775
Sample Size 0 11 101y 0 2,410 2 563 2 53 | u o
F Mean Length 602 Toil 1 FA%! 912
Range S68- 635 613- 903 6Y5- 1035 T40- 072 873- 950
Sample Size ¥ 0 G f 254 0 15587 1 2 0 T v

o

Sampling dates do not meel criterta for estimating escapement percentages,

i



Tuhle 9 Escapernent of chum safmon partitoned by age, sex, and time stratum based on trap caught samples for
the Kogrukluk River, 1998 and 1999,

§ Sample Dutes  Samiple Sex Ape Class
{Siratum Dates)  Size 0.2 0.1 0.4 0.5 Tonal
Esc,. % Esc. % Esc. % Ese. % Esc. %%
|y 721 -8 193 M 0.0 198 3B 0.0 BE.5
F 0.0 10.4 1.0 0.0 1.4
Subroeal on 902 0E 0.0 100.0
| ey TE- 11 196 M 0 o 1.589 4.7 2,570 56.1 23 0.5 4,183 91.3
(T =13) F fi 0.0 |64 14 234 51 0 0.0 397 B.7
Suhtomal 0 0.0 1,753 JE3 2,804 &1.2 23 0.5 4,580 1000
Tih - 20 184 M Li] 0.0 1,873 414 2,281 516 1] 0.0 4,154 G40
174 -2 F 0 {1.0 B i} 144 33 14 0.5 264 6.0
Subtotal i 0.0 1969 448 1415 549 24 as 4418 1000
2% - 24 110 M ] 0.0 804 51.8 659 382 Y] 0.0 1,553 0.0
17722 - 25) F 0 0.0 110 6.4 &3 3.6 (4] 0.0 17} 10,0
Subuoal ] 0.0 1,004 582 T2 41.8 0 0.0 |, 726 1000
726 - 29 175 M L] oa B33 517 5313 3413 Q a0 1,363 520
(7126 - 30} F 0 (1K1 133 B& 53 14 i} 0.0 186 12.0
Subtoral 0 [i§1] 968 62.1 536 377 0 0.0 1,554 100.0
TR 72 M 0 0.0 1,028 .7 64 23.6 [¥] 0.0 |92 i1
1703 - J08y F ] 0.0 B6 55 "al 4.2 0 0.0 | 5 .7
Subtotal 0 .0 1,114 Tid 428 .8 0 0.0 1,542  100.0
Season 71T M a 0.0 6,219 45.0 6,407 464 23 0.1 12,650 915
F 0 0.0 588 41 558 4.0 14 0.2 1,170 ]
Total a 0.0 6,807 491 6,965 50.4 47 03 13,820 1000
Historic 7.885 M 1,852 04 151554 3|2 139528 333 3711 0.9 296465 70.8
Total F 733 02 64781 155 55684 133 1018 0.2 122228 292

Tol ~ 2445 08 216,355 &51.7 195181 466 4610 1.1 418803 100.0

Ihe weir washed out in 1998, sampling dates do not meet criteria for estimaling escaperment percentages for seasor.



Table 10, Mean length (mm) by sex and age based on samples of trap caught chum
salmon at the Kogrukluk River weir, 1998 and 1999,

Year Sample Dates Sex Ape Ulass
(Stratum Dates} 07 03 G4 03
1998 * 7/23-126 M Mean Length 586 621
Std. Error 2 8
Range 500- 650  570- 680
Sample Size 0 154 17 0
F Mean Length 558 580
std. Ervar 6 -
Range 510-620  580- 580
Sample Size 0 20 2 0
1999  /8-11 b4  Mean Length 591 B 600
(7/1-13) Std Error 3 - | -
Range 535-630  320- 675 60O0- 600
Sample Size i} 68 110 l
F Mean Length 569 579
Std. Emrer 10 7
Range 535610  545- 615
Sample Size i 7 10 ]
16 - 20 M Mean Leogth 588 b6
(714 -21) Std. Error 3 3
Range €25-650  545-870
Sample Size 0 78 95 0
F  Mean Length 541 592 540
Std. Error L0 {2 .
Range 512- 555 560-645  340- 540
Sample Size 0 4 6 1
723 - 24 M  Mean Length 583 02
(7722 - 25) Std. Error 3 5
Range 515-650  353- 660
Sample Size 0 57 47 0
F  Mean Length 562 576
Std. Error 10 10
Range 535-610  560- 600
Sample Size 0 7 4 0
-continued-



lable 10, (page 2 of 2).

Year Sample Dates Sex Age Class
{Stratum Dates) 0.2 0.3 04 0.3
1999 7/26 - 29 M Mean Length 578 598
{cont) {7/26-30) Std. Ermror 2 4
Range 505- 630  530- 685
Sample Size i} 94 6l i
F  Mean Length 564 583
Std. Error & 15
Range 515-600 330-615
Sample Size ] 15 6 0
731,82 M Mean Length 587 601
(7131 - 10/5) Std. Error 3 7
Range 540- 630 540- 640
Sampiz Size 0 48 17 0
F  Man Lengti 568 593
Sid. Error 3 23
Range 360- 570 550- 630
Sample Size ] 4 3 0
Season M  Mean Length 587 64 600
Range 505-650  520- 683  600- 6040
Sample Size 1] 345 324 1
F Mean Length 562 584 540
Range 510-610 530- 643 540- 540
Sample Size a 37 29 1
Histone M Mean Length 567 583 604 611
Total Range 470- 654  360- 698 439-721  540- 703
Sample size 45 3,364 2,501 74
F Mean Length 548 562 579 576
Range 468- 606  453-670  450- 689  533- 654
Sample size 18 1.091 766 28

The weir washed out in 1998 sampling peniod does not meet cniteria for

esnmating season escapement.
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Tuble | 1. Escapement of coho salmeon partitioned by age, sex, and time stratum based on trap caught semples for
the Kogrukluk River, 1998 and 1999.

W ear Sample Dates  Sample  Sex Age Class
iStratum Daes)  Size 1.1 21 212 31 Total
- Esc._ % Esc_ % Ex W Ex % Esx. W

s R22- 24, 160 ] 2048 il 9280 563 0 04 412 25 9,898 60.0
93-4 F 103 0.6 6290 38, 0 00 208 1.3 6,598 40.0
(126-9'5) Subtotal — 309 19 1330 W4 — 0 00 T &9 TIF ; T

w7- 8 146 M 0 o0 1,B8T 5715 0 00 30 17 1.977 60.3

16 1) F 0 00 1,258 384 0 00 45 14 1303 397
Subtotal o 00 3145 859 0 00 135 4.1 3.2580 100.0

94- t7 14% M 0 00 2330 s1.0 4 00 184 40 2514 55.0

[ 13 105 F 92 20 LETO 409 0 _ﬂ__f.l 92 2.0 2,054 450
Subtotal 92 20 4200 9.9 o 00 76 6.0 4,568 100.0

Season 455 M 206 0.8 13497 554 0 oo 686 2.8 14,391 9.1

F 195 08 _ 9418 37 0 00 343 |4 _ 9957 409

Total 401 1.6 21915 W ] 0 1029 4.2 24344 100,0

{990 E13.237 135 M 86 52 ,I8Y 7L ¢ 00 4] 59 1,368 g22
(724 - B2R) F 0 00 247 14 8 _E 0.0 49 1.0 294 178
Subsotal a6 5.2 1,430 859 g 00 148 9 1,664 100.0

B0 003 138 M o0 00 2,134 7.9 0 00 167 58 2,300 M7

(829 - 9d) F 0 08 523 181 0 00 63 22 586 203
Subtotal noan 2,657 920 a 00 230 £0 I.RET 1000

Wh- 8 il M 115 1.5 6.101 5.7 o 00 576 71 b, 792 B4.3

(975 - 10/5) F 1S 14 921 114 0 00 130 _29 1,266 15.7
Subtotal 23 29 TOx2 11 0 ] g 10.0 3,058 100.0

Seuson 14} M 202 16 948 Td7 0 00 842 6.7 10461 830

F iy 09 1,691 13.4 _i _'I.'.'i_t:,'l_ 342 2_'-"“_ 2,148 17.0

Total k] J A . 11,109 a8 0 00 1,184 94 (2,609 1000

Hrstoncal 2956 M M8 20 88,503 559 6 00 4826 10 96,630 611

Total F 1372 05 ~ 57061 361 _0 D00 374 _20 _ 61,633 359

Total 4550 29 (45564 920 ¢ 00 R0 51 158261 [00.0




Table 12. Mean length {mm) by sex and age based on samples of rap caught coho
salmon ot the Kograkick River weir, 1998 and 1999

Year  Sample Dates  Sex Age Class
{Stratum Dates) 1.1 i1 2.2 3.0
1998 819 M  Mean Length 576 575
(7725 - B12) Sud. Error 14 .
Range 480- 680 575- 575
Sample Size a 17 0 |
F  Mean Length 643 all
Sid. Ervor 10 6
Range 635- 655 565653
Sample Sze 2 19 i ]
826- 27 M Mean Length 602 a01
(823 -29) Sud. Error 7 6
Range 550- 625 435 680
Sample Size 10 L1 0 0
F Mean Length 603 605 6135
Std. Ervor |8 4 -
Range 555-635 540 655 615- 615
Saomle Size 4 38 " !
092-3 M  Mean Length 569 625
(8730 - ¥5) Sid. Error 14 [
Range 550-600  A90- 700
Sample Size 4 58 0 0
F  Mean Length 594 6i1 555
Sud. Error 19 5 .
Range 550640 400- 68O 555- 555
Sample Sizxe 5 75 0 1
9%- 10 M Mean Length 605 613 62
(W6=-1T Sul. Error A i -
Range $45- 655 490-660 620- 620
Sampie Size 4 28 o i
F Mean Length 613 609 513
Sud. Error 7 4 52
Range 585-655  510- 663 4240- 600
Sample Size 9 0 0 3
Wi 17 M  Mean Length 585 m
(W12 1/5) Sud. Ervor 4 17
Range 460- 640 525- 625
Sample Size 0 76 0 6
F  Mean Length 598 583 563
Sud Error I2 4 17
Range $74.615  505- 680 §15. $95
Sample Size 3 61 /] 3
Season M Mean Length 595 581 593
Range §70- 620  460- 645 §15- 625
Sample Size 2 150 0 4
F  Mean Length Sa7 579 573
Range 540- 615 505 680 535- 003
Sample Size ) 178 i 7
= connmaen-
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Table 12. (page 2 of 2).

Year  Sample Dates  Sex Class
(Stratum Dates) Il 2.1 22 31
1999  8/23-27 M Mean Length 549 551 S50
(7724 - 28} Sud. Error 10 ) 10
Range §25-59%  470- &40 530- 605
Sample Size 7 6 ] 8
F Mean Length 559 550
Sul. Error 5 i
Range 320- 598 530- 565
Sample Size ] 0 ] 4
230: 9= 3 M Mean Length 563 598
(829 - 9/4) Sud. Emmor 1 5
Range 500- 650 5E0- 620
Sample Size 0 102 0 8
F  Mean Length 356 573
Std. Error 6 4
Range 480- 615 565- 580
Sample Size 0 15 1] k]
9/t 8 M Mean Length 515 567 599
(975 - 1075) 5td. Error - 5 10
Range $25.525 440 640 363- 620
Sample Size ! 33 1] 5
F Mean Length 560 57 563
Sud. Error - 10 13
Range 560- 560 510- 600 550- 575
Sample Size l 3 0 2
1999 Season M Mean Length 535 564 06
Range 525- 395 440- 650 530- 620
Sample Size i 251 0 21
F Mean Length 560 565 563
Range S60- 560  480- 4135 530- 580
Sample Size | 53 0 9

e —

Historic M Mean Length 557 369 535 57
Totl Range 495- 670  435-695  355-355  480- 653
Sampie Size 96 1.786 I 113
F Mean Length 572 567 563
Range 400- Gi0  465- 665 S00- 650
Sample size 34 1,034 o 73

40



Figures



KUSKOKWIM
MANAGEMENT AREA

<

' District W-1 District W-2

e 22
223
Naskonat _____ 3

Peninsula E
Vo
Quinhagak
District

Bethel @ ¢ Iy =

Kushkokwim w-4 =

Bay , e 4
District W-§ —=Y~ * AL
5 L
= 0 N - (52” R
Cape Nowenham . d I I o 'a\‘_"r
Miles cial ALASEA !

FFivure | . Kuskokowim Area map showing commercial salmon management districts.

41



\

\

Q Q FEUITE AR 000 1 BF 08 PRl REd] 1 . B

G

Cable Log Catcher

7/

4*

Cabin
.wﬁw

Tr_':l:LH““lr

Figure 2. Schematic of the Kogrukluk River weir.
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Figure 3. 1998 and historical late run timing for coho salmon at the Kogrukluk River weir.

1999 Chinook Run Timing
C1]
M) —_
sl
'E 17
=
=L
= (L6 —_
=
T (11 ] -
=
E .40 -
=2
E 03 -
=
o
20 — — —
! 1999
b -= = = Hisiorcal Lare Run Timing &
000 ko
- B R oa s B2 o @3 95 8 s R T B S 4 %
g T R R R R E OE ¢ £ R e 2 ® =2 = 2 2 2
Date

Figure 4. 1999 and historical late run timing for chinook salmon at the Kogrukluk River weir.
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Figure 5. 1999 and historical late run timing for sockeye salmon at the Kogrukluk River weir,
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Figure 6. 1999 and histonical late run timing for chum salmon at the Kogrukluk River weir
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Figure 7. 1999 and histoncal late run timing for coho salmon at the Kogrukluk River weir.
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Figure 8. 1998 daily water level and historical daily average water leve] at the Kogrukluk River
WeElr

45




1998

Degrees C

= witef lcmp

®  historical

- W s o e - W B = 5 i W o,
S S -5 5 -0 EEEEE-EEREENEREE
M e N B S~ R MRF E o B & & =

Date

WEIT.

Figure 9 1998 daily and historical daily average water temperatures at the Kogrukluk River
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Figure 10,

1998 and historical average seasonal precipitation at the Kogrukluk River weir.
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Figure |1 1999 daily water level compared to hustoncal averages at the Kogrukluk River weir.
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Appsenhy 1401 Ihstoneal cursebive estinuled escapement of coha salmon at the Kogrukiuk River weir for years wiih ndeguate dat
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car mdicate nu-tinnng mode] used for extimating missing countss L = late; N = pormal: E = carly
i catimated counts. Boxed arcas are middle 30% of the run. Midpomt ix bounded by double lines. BSCAPEMENT GOAL 15.000.





