KOGRUKLUK RIVEK WEIR SALMON ESCAPEMENT REPORT, 1997

By

Thomas Cappiello

Regioral Information Report' No. 3A98-17
Alaska Department of Fish and Game
Commercial Fisheries Management and Development Division
Arctic-Yukon-Kuskokwim Region

333 Raspberry Road
Anchorage, Alaska 99518

April, 1998

' The Regional Information Repont Series was established mn 1987 o provide an information access system for all

unpublished divisional reports. These reports frequently serve diverse ad hoc informational purposes or archive basic
uninterpreted data. To accommodate timely reporting of recently collected information, reports to this senes undergo only
hmited intemal review and may contain preliminary data; this information may be subsequently finalized and published in the
formal literature. Consequently, these reports should not be cited without prior approval of the author or the Commercial
Fisheries Management and Development Division.



AUTHOR

Thomas Cappiello is an Assistant Area Management Biologist for the Alaska Department of Fish and
Game, Commercial Fisheries Management and Development Division, P.O. Box 1467, Bethel, Alaska
99559-1467.

ACKNOWLEDGEMENTS

Special thanks to Evan and lgnatti [amatti for their help and acceptance of this project. Jono Becker,
Chris Bach. Spencer Rearden, Phillip Perry and Marianne Profita collected data and maintained the
wetr during the 1997 field season. Doug Molyneaux and Larry DuBois analyzed the age, sex, and
length data. Doug Bue helped with the enitical and often difficult logistical support for the project. Jeff
Bromaghin provided the rationale for sex, length and age sample objectives and run-timing models.
Charles Burkey, Ir., Dana Bruden, Jim Menard, Larry Buklis, and Doug Molyneaux reviewed a draft of
this report.

OEO/ADA Statement

The Alaska Department of Fish and Game administers all programs and activities free from
discrimination on the basis of sex, color, race, religion, national or gin, age, mantal status, pregnancy,
parenthoad, or disability. For information on alternative formats available for this and other department
publications, contact the department ADA Coordinator at (voice) 907-465-4120, or (TDD) 907-465-
3646. Any person who believes s'he has been discriminated against should write to: ADF&G, PO Box
25526, Juneau, AK 99802-5526; or O.E.O., U.5. Department of the Intenior, Washington, DC 20240.



TABLE OF CONTENTS

LIST OF TABLES .. e v

LISTOF FIGURES ... i s v

LIST OF APPENDICES .. ettt Vi

ABSTRACT .....coitiircinste oo, e evenesteeteeat et teene st nanamnn et e s esesseneasnaesennnnnsss Sk ereuer vil

INTRODUUTTION i e e et 1
SHUAY BT .o e et e e e e e e 2
Project HISIONY (oot e ottt e e 2
OBJECHIVES .....oveiieite ettt ettt ettt b 3

METHODIS ..o iiiiiiieiiaiiiiaiiastassiiiags caee oo e reerete st sresataststssas e ar s aes £ sess st enee stetbe s amebent e st e meese e nenreeesnreaes 3

Weir Operalion................. et e e e e 3
T O IR - s a3 e S A £ T b e R T S R S ST —— 4
Escapement Estimation / Migration-Timing Database ..............coocevceecivnivnnnvccninccscnineni 4
Age, Sexand Length ...........lcoooviiivnoieeecsiseceereecanees e TP |

Meteorological and Hydrolagical FACIOrs ... onsinsssessonsissosssseranns 5

RESULTS ...,

FEEr OPEFQIION oo e 6
Salmon Counts and Ek[tmdh e e e e e 6
Chinook Salmon ... .. e U 6

SOCKEYE SAIMION. ... i e 6

CIUM SAIMION L e e 7

Coho salmon ......... 1+ +e e ra 101 ¢eEaaea ekt e teteeetee e eatEte e e e ettt eeae e oL gt £a e e ntteteeeanneseteanaeeeeatanteear 7

Age, 5ex @nd Length ........... oot e 7
O B A TR0 s D s chis vhom s ik By e o -« oo e o« + » i KRR R HY N N BN i 7

L S A T Y ot i R T T S e e enme o R T R R T S A T B

Coho Salmon .. OO TRSTNE . {
Meteorological and Hy JH !m{u al Fu[ B et Rinis- o e oo o R ARG SRR S VR R T 8

DISCUSSTON i e ettt c ettt e 9

ARnual ESCAP@IMERES ... ..o ootk 9
ChINOOK SaAlITION ... oot 9



TABLE OF CONTENTS (continued)

SOCKEYE SAIMOTL......o e 9

U SN0 e e 10

00 SAIITION .o oeeessisisaesssisesieneereeeeeeee e oo eeeeeeaoiis e ee et eseea e e eeaarenameststss faraannnnneeeen 10
Grillmet-Marked Salmom . e e e —— 10

Agre, 8ex, @A LENGUL..............c.. i e e e et 11
Chinook Salmon ........... EhearetaaersetanAnranaeaeanreentnereans o e 11

UL Al IOl o et e e et a e 12

R0 ST O e e e e e e 12
LITERATURE CITED ................ ST 1ot e e e eeneree e nnsene e en o R sttt e trer e ee e e rereieastesbrerenes aaens t4
A B L S o o e e e 16
B G R E S e et e e e 28
AP PR N D X o 29

i



LIST OF TABLES

Table Page
1. Daily counts of salmon by sex, and total count estimates of chinook salmon at

the Kogniklok River Weit, L. ..ot i misisimmamnsrsmsimsisssesst srassmidsosss .16
2. Run-timing models (cumulative proportion) used in 1997 to calculate missing total

daily counts of salmon for the Kogrukluk RIVEr Weil.. ... 18
3. Daily counts of gillnet-marked salmon at the Kogrukluk River weir, 1997........ccccovviennnnn 20
4. Daily and cumulative salmon carcass counts at the Kogrukiuk River weir, 1997.. .. i
5.  Escapement of chinook salmon partitioned by age, sex, and time stratum hased on

trap-caught samples at the Kogrukluk River weir, 1907, e 24
6. Mean lengths (mm),by sex end time stratum based on samples of trap-caught

chinook salmon sampled at the Kogrukluk River weir.. ... 25
7. Escapement of chum salmon partitioned by age, sex, and time stratum based on trap-

caught samples at the Kogrukluk River weir, 1997, e 26
8 Mean lengths (mm),by sex and time stratum based on samples of trap-caught chum

salmon at the Kogrukluk RIVEr Weir.. ..o et 27

v



LIST OF FIGURES

Figure Page
1. Kuskokwim River map showing commercial salmon management districts and

cscapement MOTILOTINE PrOJECES. ... o e s i sisns smcida b o] R AT R v v et ve e 23
2. Schematic of the KogrukIUk RIVED WEIT. oottt e 29
3. Daily counts of chinook salmon (top) and cumulative proportion compared with the

run timing model used to estimate missing datly counts (bottom) at the Kogrukluk

RIVET WEIT, FOB T i esreese e s v S s R Fhr ey AR50 st aren as sansmnensans 30
4. Daily counts of sockeve salmon (top) and cumulative proportion compared with the

run timing model used 1o estimate missing daily counts (bottom) at the Kogrukluk

R O 1 RO =1 <ot rce Nt s sl o et NN 31
5. Daily counts of chum salmon (top) and cumulative proportion compared with the run

timing model used to estimate missing daily counts (bottom) at the Kogrukluk River
6. Daily counts of coho salmon (top) and cumulative proportion compared with the run

timing model used to estimate missing daily counts (bottom) at the Kogrukluk River

MBIE, LT s ittt e e e e e R e 3 e SRR e e eee e reeerereeies 33
7. Selected meteorological and hydrological observations at the Kogrukluk River weir,

B e e T L S 08 MG L SRR Bs v ov v e e oe e e w B o rnecmmams s an s v ansan e ra earea sanrenssarn 34



LIST OF APPENDICES

Appendix Page
A. Bibliography of the Kogrukluk River weir salmon cscapement project in

Chre OOl O . s st siimcs o 5000 Aot 15 it B 1o v et ot es e erer e rer b e e senr et s e e 36
B. Historical total escapement, percent of total that was estimated, and run timing of

salmon at the Kogrukluk RIVET WeIL. ..ot 38
C. Historical chinook salmon female composition from actual counts and percent females

with gillnet marks at the Kogrucluk RIVET WEIL. ..ot 49

vi



ABSTRACT

The Kogrukluk River weir is the oldest continuing salmon escapement assessment project in the
Kuskokwim River drainage. Since 1976, the weir has been used t¢ assess chinook, chum and sockeye
salmon escapements; coho salmon assessment began in 1951, For seriods when the weir is ineffective
either due to high water or lack of funds, daily total counts and, thug, total escapement, are estimated by
using historical run-timing information. Minimum biological escapement goals (BEGs) have been
established for chinook (10,000), chum (30,000) and cohe salmon (25,000). Temporally-stratified age,
sex, and length (ASL) samples are collected on chinook, chum, and coho salmon caught in a trap at the
weir. This report covers the project operation during 1997,

The BEG for chinook salmon was achieved in 1997 with total estimate of 13,286 fish. Females were
33% of the actual counts and 31% of the ASL samples. The mudpoint of the chinook run at the weir
occurred on 8 July, four days earlier than normal. The estimated age composition of the chinook
escapement was 34% age 1.2, 20°% age 1.3, 45% age 1.4, 0.4% age 1.5,

I'he estimated total sockeye salmon escapement was 13,078 fish which exceeded the historical average
of 10,000. Females were 33% of the actual counts. The midpoint of sockeve passage at the weir
occurred on 15 July, two days later than normal.

The BEG for chum salmon was not achieved in 1997 with a total ¢stimate of 7,958 fish, the lowest In
this project’s history. Females were 12% of the actual counts and 4% of the ASL samples. The
estimated age composition of the chum escapement was 0.4% age 0.2, 43% age 0.3, 56% age 0.4 and
0.6% age 0.5, The midpoint of fish passage at the weir occurred on |3 July, one day later than normal.

[he BEG for coho salmon was not achieved 1997 with a total estimate of 12,237 fish. Females were
36% of the actual counts. Adequate ASL information on coho was 1ot obtained in 1997. The midpoint
of fish passage at the weir occurred on 31 August, one day earlier than normal.

Weir operation in 1997 was characterized by chronically below average water levels, above average
water temperatures, and poor runs of chum and coho salmon. Weir operation benefited from low water
levels with few days of missing counts; however, ASL data collection was hindered by fish avoiding
the trap and low numbers of chum and coho salmon.

vil



INTRODUCTION

The Kogrukluk River is a headwater tributary of the Holitna River, which is formed by the confluence
of the Kogrukluk and either the Chukowan River or Shotgun Creek. Orth (1971) claims that Shotgun
Creek joins the Kogrukluk River to form the Holitna; however, general local acceptance is that the
Chukowan and Kogrukluk Rivers form the Holitna River. This report will use the latter definition. The
Holitna River, with a drainage arca of approximately 10,826 km® (Brown 1983) is the largest salmon-
producing tributary of the Kuskokw'm River. Recorded evidence of salmon escapements in the Holitna
has been documented since 1961 (Schneiderhan 1983, Burkey 1994) when the earliest aerial survey of
the Holitna River was documented. The importance of the Holitna River as a salmon producer and the
necessity to more closely monitor salmon escapement motivated the Alaska Department of Fish and
Game (ADF&G) to establish a weir on the Kogrukluk River in 1976 (Figure 1).

Chinook Oncorhvachus tshawvischa, chum O. keta, sockeve (). nerka, coho O. kisutch, and pink
salmon (. gorbuscha spawn in the Kogrukiuk River. Although Kogrukluk River salmon escapements
are a low percentage of the overall escapement in the Kuskokwim River drainage, relatively high
numbers of chinook, sockeye, and coho salmon pass the Kogrukluk River weir, compared with the few
other past and present escapement assessment projects in the Kuskokwim River drainage. Typical
sockeye rearing habitat, 1.e. large volume lakes, are absent in the Kogrukluk River drainage, although
there are some small headwater lakes with an unknown capability for sockeye production. Sockeye are
observed spawning in the mainstem and in backwaters and sloughs. The reanng ecology of these
“river-type” sockeye 15 unknown; apparently they have adapted well to a lotic environment. The
importance of river-type sockeye in the Kuskokwim drainage should not be overlooked. Wood et al.
(1987) found that nver-type sockeye contributed 39-48%, 1n 1984 and 1983, to the total return of
sockeye to the Stikine River. The 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. Considening that the Kogrukluk River weir is approximately 750 km from the mouth
of the Kuskokwim River, these pink salmon are among the furthest-inland spawning pink salmon in the
world (Morrow 1980; Groot and Margolis 1991).

Subsistence and commercial fishermen who live along the Kuskokwim River place major cultural and
cconomic importarice on harvests of salmon. Commercial fisheries occur in two non-contiguous
districts (Districts 1 and 2) in the Kuskokwim River stretching from the river mouth to Chuathbaluk
(Figure 1), The 10-year average (1988-1997) commercial harvest for both districts combined 1s
approximately 21,000 chinook, 64,000 sockeye, 451,000 chum, and 545,000 coho salmon (Burkey et
al. in prep). The 1988-1996 average subsistence harvest of chinook and chum salmon in the
Kuskokwim River is approximately 82 000 and 100,000 respectively (Burkey et al. in prep.).

[n the early 1980s, commercial fisheries management began to shift from a guideline-harvest-based
strategy to an escapement-objective-based strategy. ADF&G established escapement objectives by
species for streams that had sufficient historical information (Buklis 1993). In most cases, these
objectives, later termed biological escapement goals (BEGs), represent simple averages or medians of
historical information. The underlying principle in establishing BEGs was that maintenance of average
or above average spawning escapement should provide for sustained yield consistent with historical
levels. Although commercial fisheries harvests usually occur before many escapements can be fully
assessed, postscason escapement assessments are useful for evaluating the effectiveness of fishery



management plans and inseason management decisions.

In 1983, BEGs for the Kogrukluk River weir were established for chinook, (10,000), chum (20,000},
sockeye (2,000), and coho salmon (20,000). In 1984, BEGs were increased to 30,000 for chum, and to
25,000 for coho salmon. The Kogrukluk River weir 1s the only salmon escapement assessment project
in the Kuskokwim River drainage with a BEG for coho salmon. The BEG for sockeye was eliminated
in 1993 because sockeye are not actively managed in the Kuskokwim River and commercial harvests
are incidental to other species. In most years, the sockeye salmon BEG was exceeded without direct
management actions.

Long term escapement information at the Kogrukluk River weir has allowed the development of run-
timing models. These models pattern the historical passage rates at the weir and are used to estimate
missing counts and fotal escapement. The models are also used as inseason predictors of total
escapement, and play an important role in management decisions, particularly for coho salmon.

Study Site

The Kogrukluk River is formed by surface runoff from the north side of the plateau that divides the
Tikchik Lakes and Nushagak River drainages {rom the Kuskokwim River drainage. From a point about
five miles from Nishlik Lake, the uppermost lake of the Tikchiks, the Kogrukluk River flows northerly
for about 69 km before it joins the Chukowan River about 1.5 km above the site of Kashegelok village
(Figure 1). The Kogrukluk River weir 1s located about 3 km upstream from the Chukowan confluence
and 1 km below the confluence of Shotgun Creek.

Project History

The Kogrukluk River weir is the oldest continuing salmon escapement assessment project in the
Kuskokwim area, and has been operated under a number of different names by varnous project leaders
(Appendix A). The project began as a salmon counting tower in 1969. The tower was originally located
about 2 km above the confluence of Shotgun Creek. Due to annual changes in the river channel the
tower was moved in some years to different locations but remained above the confluence of Shotgun
Creek. A weir was attempted in 1971 but was destroyed by high water early in the season. Tower (and
welr) operation in this section of the Kogrukluk River was persistently hindered by log jams and
shifting channels. The presence of a suitable weir site below the confluence of Shotgun Creek resulted
in the replacement of the tower by a weir between 1976 and 1978. Because the weir was located below
the confluence of Shotgun Creek, the tower and weir were operated concurrently from 1976 to 1978 to
compare escapement estimates between projects. Only the 1978 operations provided an acceptable set
of data from each project. [n 1978, the tower counts of chinook, chum, and sockeye were 56%, 37%
and 47%, respectively, of the weir counts (Baxter 1979). Beginning in 1981, the weir operation period
was extended to count coho salmon in addition to the other species.



Objectives

The objectives of the Kogrukluk River weir project are to:

Lat

Provide daily counts of tlie spawning escapement of chinook, sockeye, coho, and chum
salmon by sex.

Describe the migratory timing of chinook, sockeve. coho and chum salmon spawning
gscapements.

Estimate the age, sex and length (ASL) composition of the chirook, chum and coho salmon
escapements.

Index gillnet fishing intensity by comparing the frequency of gillnet-marked salmon at the
wetr with prior years,

Estimate carcass wash-out rate and iming by species.

Monitor vanability in stream hydrological and meteorological conditions to provide
information relating to potential environmental effects on salmon production.

METHODS

Weir Operation

The weir (Figure 2) conststs of pickets made of black iron pipe held in position by two angle-iron
stringers. Each stringer is 3 m in length and perforated to receive about 45 pickets (2 cm black iron
pipe). The stringers are overlapped and braced by "A" shaped steel pipe support pods at each ten foot
juncture to span the 70 m wide river. The tiangular "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 placcd just upstream of an
opening in the weir. Other details of weir construction may be found in [gnati Weir Construction
Manual (Baxter 1981).

"' Not an endorsement.



Salmon Counts

Between 0730 and 2400 hours, salmon were enumerated periodically from an observation position
either from a boardwalk on the weir or on top of the trap. If fish were not needed for ASL sampling ,
four or five pickets were pulled out of the weir to allow salmon to pass. Generally, salmon were
allowed to pass 4 to & times a day, with the frequency depending on behavior and run magnitude. The
wetr and trap are normally closed from 2400 to 0730 hours because few salmon migrate upstream
during this time. However, because of low numbers of chum and coho salmon during 1997, the trap
was left open overnight on numerous occasions to collect fish for ASL sampling. When ASL data was
needed, salmon in the trap were sampled and allowed to proceed upstream. Visibility and definition arc
enhanced by vellow plywood panels placed on the stream bottom Thirteen data categories are tallied
on different counters. Categories were (1) male chinook, {2) jack chinook, (3) female chinook, (4) male
chum, (5) female chum, (6) male sockeye, (7) temale sockeye, (8) gillnet-marked male chinook, (9)
gilinet-marked female chinook, (10} gillnet-marked male chum, (11) gillnet-marked female chum, (12}
gillnet-marked male sockeye, and (13) gillnet-marked female sockeve salmon. During the coho
migration, the above data is maintained for the few remaining chinook, sockeye, and chum migrants;
however, the primary objective is to count (1) male coho, (2) female coho, (1) gillnet-marked male
coho, and (4) gillnet-marked female coho. Salmon carcasses which washed down the nver and were
stopped by the weir were counted by species dunng daily weir cleaning.

Escapement Estimation / Migration-Timing Database

Every vear the Kogrukluk River weir has experienced one or more periods of ineffective operation due
to high water levels or lack of funds. Schneiderhan (1989) used a methodology for estimating daily
counts and, hence, total escapement. After the 1988 field season, he subjectively expanded the
historical salmon counts to produce a run-timing database with as many years represented as possible.
The run-timing database then consisted of nine years of data for chinook, sockeve, and chum salmon
(1976, 1978, 1979, 1981, 1982, 1984, 1985, 1986, and 1988) and zight 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 relationships each years® mean passage to the mean date of all years combined.
Early-, normal- and late-run models were used in subsequent years to estimate mussing or partial daily
counts and total escapement. Since 1988, the migration-timing database has been updated annually and
consists of daily and daily cumulative proportions of actual and estimated weir counts of each species
for all years with “adequate” operational duration. Years with actual counts less than 50% of total
estimated escapement were considered inadequate and omitted from the database.

In 1991, the methodology for establishing run-timing models was altered. For each salmon species
mentioned above, the historical daily proportions (from actual end estimated counts) were ranked
across years. Run-timing 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 mun



develops (i.e., number of days between quartiles).

Before an appropriate model was chosen, the normal model was used to estimate missing daily counts.
The sum of the model daily proportions, for days with actual counts during the current season, was
assumed to be the proportion of the total escapement that was actually counted. Estimates of missing
counts were then calculated by multiplying the actual cumulative count by the ratio of the daily model
proportion to 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 “best-fit” of the actual data. This was
accomplished by comparing midpo nts of the normal model and the reconstructed run, and, to a lesser
extent, by comparing the daily estimates to actual counts on days before and after. If the midpoint of
the reconstructed run was closer to the midpoint of either the early or late model, then the estimates
were again calculated with the appropriate model. No attempt was made to partition the estimated daily
counts by sex.

Age, Sex and Length

Beginning in 1992, the age, sex ard length (ASL) sampling plan was altered to a "pulse” sampling
design. The goal of pulse sampling is to collect the samples from each temporal stratum in as short a
time as possible and from as many strata as possible. Sample size goals for each time stratum were 210
chinook, 200 chum, and 170 coho salmon. These sample sizes, based on the requirements for
multinomial distributions described by Bromaghin (1993), are needed to estimate the true age
composition for a given time interval within 10% of the true value (d = 0.10) 95% of the time (ot =
0.05). After the sample size for a species has been reached for a particular stratum, another species is
sampled.

ASL information was taken from salmon that were caught in the trap. Length was measured from mid
eye to fork of tail to the nearest 5 mun and sex was determined by inspection of external charactenstics.
After being sampled, salmon were released on the upstream side of the weir. Scales were taken from
the preferred area (INPFC 1963) and mounted on gum cards. Gum cards were pressed in acetate using
methods described by Clutter and Whitesel (1956). Scale impressions were viewed through a
microfiche rcader and age was determined by visual identification of annuli. Ages were recorded on
mark-sense forms which also contained the sex and length data. Completed mark-sense forms were
processed through an OPSCAN machine to produce ASCI computer files. These files were then
summarized using various custom computer programs. Age, sex, and length compositions of each
stratum were weighted by fish passaze to provide estimates for the entire escapement.

Meteorological and Hydrological Factors

Water temperature was measured to the nearest 1° C with a non-caltbrated thermometer. Precipitation
for the prior 24 hour period was measured to the nearest | mm using a standard precipitation gauge (10



to 1 ratio). The amount of cloud cover and wind speed and direction were estimated by the observer.
Water level was measured to the nearest 5 mm from a meter stick set at an arbitrary point in the niver.
A standardized water level is obtained by measuring the distarce between the water level and a
benchmark height of 5 m (Baxter 1981). In 1996, this benchmark was inadvertently lost and had to be
reestablished in 1997, Although all attempts were made to reestablish the benchmark as close as
possible to the previous location, future water levels may not be comparable. The time was recorded
when the meteorological and hydrological measurements were made. Generally, measurements were
taken at 1700 hours.

RESULTS

Weir Operation

The weir was installed and “fish tight™ at 1700 hours on 27 June and was pulled out for the season on
22 September. During this operational period the weir was ineffective due to high water levels from 12
through 13 August and on 18 September.

Salmon Counts and Estimates

Chinook Salmon

['he actual count of chinook salmon was 8,749 males (which included 1,199 jacks) and 4,363 females
{Table 1). An early-run model (Table 2) was used to estimate counts prior to weir installation (before
28 June) and for 12-13 August. The sum of these daily estimates was [74 fish for a total escapement
estimate of 13,286 fish. The nudpoint of the run occurred on 8 July, with daily counts higher during the
first half of the run than the latter half (Figure 3). A total of 397 ferale chinook salmon, or 9.1% of all
females counted, were observed with gillnet marks (Table 3). A total of 749 carcasses were counted
{Table 4). The midpoint of carcass washout occurred on 8 August; 21 days after the upstream migration
midpoint.

Sockeye Salmon

The actual count of sockeye salmon was 9,336 males and 3,723 females (Table 1). A late-run model
{Table 2) was used to estimate counts for days prior to weir installation and for 12-13 August. The
estimated portion was 19 fish for a total escapement estimate of 13,078 fish. The midpoint of the run
occurred on 16 July, with daily counts generally higher in the secord half of the run (Figure 4). A total



of 157 sockeye salmon, or 1.2% of the total actual count, were observed with gilinet marks (Table 3). A
total of 470 carcasses were counted (Table 4). The midpoint carcass washout occurred on 17 August:
32 days after the upstream migration midpoint.

Chum Salmon

The actual count of chum salmon was 6,967 males and 935 females (Table 1}. A late-run model
(Table 2) was used to estimate total counts for days prior to welr installation and for 12-13 August. The
estimated portion was 56 fish for a total escapement estimate of 7,958 fish, which was the lowest
escapement on record (Appendix B). The midpoint of the run occurred on 13 July, with daily counts
extremely low, compared to the histoncal average, throughout the entire run (Figure 5). A total of 155
chum salmon, or 2% of the total actual count, were observed with gillnet marks (Table 3). A total of
2,621 carcasses were counted (Table 4). The midpoint of carcass washout occurred on 27 July; 14 days
after the upstream migration midpoint.

Coho Salmon

The actuai count of coho salmon was 7,390 males and 4,221 females (Table 1). A normal-run model
(Table 2) was used to estimate counts for 12-13 August and for days after the weir was pulled out (22
September-5 October). A linear interpolation was used estimate the daily count on 1§ September. The
estimated portion was 626 fish or 5% of the total escapement estimate of 12,237 fish, which was less
than 50% of the BEG. The midpoint of the run occurred on 31 August, and the overall pattern of fish
passage closely followed the normal-run model except that daily counts were generally much lower
than the historical average (Figure 6). A total of 174 coho salmon (1.5% of all counted) were observed
with gillnet marks (Table 3). Twelve carcasses were counted, however, the weir was pulled out well
before many coho salmon died (Table 4).

Age, Sex and Length

Chinook Salmon

ASL data was obtaned from 472 live specimens in three temporal strata. The estimated age
composition of the total escapement was 32.7% age 1.2, 20.4% age 1.3, 45.4% age 1.4, and 0.4% age
1.5 (Table 5). The weighted mean lengths of females ages 1.3, 1.4, and 1.5, were 764 mm, 884 mm and
888 mm (Table 6). The weighted mean lengths of males ages 1.2, 1.3, and 1.4, were 613 mm, 726 mm,
542 mm. The sex composition, estimated from the ASL samples, was 31.4% female and 68.6% male.

~1



Chum Salmon

ASL data was obtained from 641 live specimens in five temporal strata. The estimated age composition
of the escapement was 0.4% age 0.2, 42.9% age 0.3, 56% age 0.4, and 0.6% age 0.5 (Table 7). The
weighted mean lengths of females age 0.3 and 0.4 were 584 mm and 585 mm (Table 8). The weighted
mean lengths of males age 0.2, 0.3, 0.4, 0.5 were 542 mm, 590 mm, 615 mm, and 616 mm. The sex
composition, estimated from the ASL samples, was 4.1% female ard 95.9% male.

Coho Salmon

Only three coho were sampled for ASL data. Due to the low sample size these data are not presented.

Meteorological and Hydrological Fuactors

Although the benchmark for ganging water levels was lost in 1996, making subsequent comparisons
questionable, water levels during 1997 were well below the 1938-1996 average (Figure 7). Local
residents, Evan and Ignatti Ignatti of Kashegelok, observed that they had not seen the river so low in
about twenty years. Total rainfall for the weir operational period was 113 mm, also well below the
1988-1996 average (Figure 7). Water temperatures were above average throughout the operational
peniod.

In 1997-1998 a very strong El Nino/Southern Oscillation (ENSO) event began and was blamed for
many abnormal natural events. This ENSO event began in the late spring/ early summer and caused the
highest Pacific Ocean temperatures recorded during the months of March through November (K.
Wolter and M. Timlin, NOAA-CIRES Climate Diagnostics Center, University of Colorado,
unpublished data). Large and extensive seabird mortalities from the western Gulf of Alaska to the
Chukchi sea were associated with unusual oceanographic conditions which may have been caused by
ENSO (Vivian Mendenhall, 1S Fish and Wildlife Service, Anchorage, personal communication). The
provisional explanation for the die-off is starvation. The main diet of these birds 1s forage fish and
whether the forage fish were entirely absent or inaccessible to the birds 1s unknown. If there was a lack
of forage fish, it is possible, but highly speculative, that returning adult salmon may have also been
affected. The heterogeneity in location and species of poor salmon runs in the Kuskolkwim Area and in
other areas of Alaska leaves many questions about how ENSO may have affected certain salmon
fisheries



DISCUSSION

Annual Escapements

Chinook Salmon

In 1997, a very poor return of chum salmon in the Kuskokwim River resulted in only two commercial
fishing periods prior to 1 August. Conseguently, the incidental catch of chinook salmon was very low.
Similar circumstances in 1993 also led to fewer commercial periods and the chinook BEG was
achieved at the Kogrukluk River weir in that vear. The estimated subsistence harvest of chinook
salmon in 1997 was about average al approximately 81,500 (Charles Utermohle, Alaska Department of
Fish and Game, Anchorage, personal communication)

Due to conservation and subsistence concerns, chinook salmon have not been targeted in the
Kuskokwim River commercial fishery since 1987, Since then, the chinook BEG at the Kogrukluk
River weir has been achieved in seven of ten vears (Appendix B). The 1995 escapement estimate
(20,630) was the highest recarded. With the BEG achieved in most recent years and average or above
percentages of females, the status of Kogrukluk River chinook appears good.

Sockeve Salmon

Annual escapements of sockeve at the Kogrukiuk River weir have been highly vanable ranging from
1,670 in 1978 to 29,358 in 1993 (Appendix B). The 1997 escapement estimate excueded the average
(9,839) by 33%. The lack of commercial fishing periods in the Kuskokwim River likely contnbuted to
the above average escapement of sockeye.

Sockeye escapement at the Kogrukluk River in the 1990s has been much higher than most previous
years. The higher than normal escapement could be partially accounted for by the slight reduction of
commercial periods in the Kuskokwim River during June to conserve chinook stocks. There is a weak
inverse relationship (NSC) betweern the June commercial harvest in District 1 and Kogrukluk River
escapement. Escapement tends to be higher when commercial harvests are low. Although aenal
surveys have not patticularly focused on sockeye and are not as definitive as ground-based
assessments, aerial survey counts cof sockeye have increased somewhat 1o the Aniak River, Holitma
River (below Kogrukluk River), and Tevyaraq Lake (Holokuk drainage). There also appears to be
increases of sockeye productivity in the Kanektok River, which drains directly into Kuskokwim
Bay. The 1981-1989 average District 4 commercial harvest, primarnily composed of Kanektok
River stocks 1s about 16,500, whereas, the 1990-1997 average 1s about 68,000 sockeye. Aenal
surveys of the Kanektok River show a slight increase in sockeye escapement. The 1983-1989
average aerial count is about 23,000 whereas, the 1991-1997 average is about 26,000.



Chum Salmon

The chum salmon escapement at the Kogrukluk River weir in 1997 was the lowest recorded for years
with adequate data (Appendix B). Record low commercial catches and low counts observed in other
escapement projects suggest that the overall run of chum salmon in the Kuskokwim River was
extremely poor (Burkey et al. 1997). Chum runs throughout the Kuskokwim Area appeared below
average. Despite the poor run in [997, escapement objectives have been in achieved in the previous
five years. Barmring any catastrophic marine foraging conditions or severe winters, the overall status of
Kogrukluk River chum appears good, apart from the 1997 brood year.

Coho Salmon

Throughout Alaska, with Kuskokwim Area drainages being no exception, run timing and escapement
information on coho salmon is difficult to obtain and often incomplete because their migration
coincides with months having the most precipitation. Few escapement estimates of coho at the
Kogrukluk River weir are based on actual counts of greater than 80% of what is assumed to be the
entire run. In 1997, only two days of counts were missed due to high water. Weir operation ended for
the season on 21 September when an estimated 97% of the run had passed, based on a normal run-
timing model. Due to the poor run of coho, only three commercial fishing periods were allowed in the
Kuskokwim River after | August. The commercial coho catch was the lowest recorded since 1976
(Burkey et al. in prep.). The low escapement at the Kogrukluk River (50% of the BEG) and poor
commercial catch indicate that overall the coho run in the Kuskolowim River was poor. The BEG for
coho salmon at the Kogrukluk River weir has been achieved i the previous three years, and the
outlook and status of coho is positive, except for the 1997 brood year.

Gilinet-Marked Salmon

I'he number of salmon with gillnet marks is collected primarily lo index the relative intensity of the
commercial and subsistence fisheries. After gillnets were restnicted to 6 inch (15 cm) maximum stretch
mesh in 1985, there was a slight increase in the mean percentage of gillnet-marked female chinook
salmon observed passing the weir (Burkey 1995; Appendix C). Since 1993, the percentage of gillnet-
marked female chinook salmon has been relatively low, with the lowest percentage (4.4%) recorded in
1996. The 9.1% observed in 1997 was the second lowest recorded. Annual changes in frequency of
gillnet-marked salmon could be caused by several confounding factors such as mean length at age, age
composition, run timing, the amount of commercial effort directed at the particular stock, subsistence
fishing effort, and variability in the skill of observers at the weir. Therefore, changes or apparent trends
in the percentage of gillnet-marked salmon at the weir are difficult , if not impossible to interpret. The
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lack of commercial fishing effort during 1997 may help explain the lower than average percentage of
gillnet-marked fish observed at the weir. In previous years, limited attempts to analyze counts of
gillnet-marked fish were inconclusive (Schneiderhan 1989). Gillnet-mark data does not seem to be
uscful, and future collection of this information should be discontinued.

Age, Sex, and Length

Age compositions of escapements can be useful for developing stock-recruitment models which can be
used to project run size. Unfortunately this is not possible for any one spawning stock or the entire
Kuskokwim River drainage becausz stock specific exploitation and total run size, for most years, 1s
unknown. Still, age composition information can help predict the relative magnitude of fiture runs.
Strong or weak returns from the younger returning adults may be indicative of the survival of those
cohorts, hence, strength of spawner retums from thase cohorts in 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 is important, (2) disparate 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
projections should be made with the weir’s locality in mind. The Kogrukluk River weir is in an upper
reaches area (altitude ~107 m) 205 km from the confluence of the Holitma and Kuskokwim Rivers. A
majority of the salmon that enter the Holitna River drainage spawn in the mainstem and tributaries
downstream from the Kogrukluk River. How these factors come into play is uncertain but most
gscapement assessment projects are located closer to the Kuskokwim River or Bay and downstream of
the major spawning grounds, hence may be more representative of the entire primary-tributary

=]

spawning aggregates.

Chinook Saimon

Most chinook salmon return to the Kuskokwim River as 4, 5, and 6-year-old fish (age classes 1.2, 1.3
and |.4). For the Kogrukluk River, the historical (years 1984 through 1995) mean composition for both
sexes combined is 17.8% age 1.2, 42.1% age 1.3, and 37.1% age 1.4 (Molyneaux and DuBois 1996).
Females are typically older and fewzr in number, historically composing 0.3% ol age 1.2, 6.9% of age
1.3,23.7% of age 1.4, and 69% of age 1.5.

The 1997 proportion of age-1.2 chinook (23.7%, most of which were males or “jacks”) was almost
twice the historical average (17.8%), and the proportion of age-1.3 fish (20.4%) was less than half the
historical average (42.1%). The percentage of age-1.4 fish (45.4%) was somewhat higher than the
historical average of 37.1%. The higher than average percent of age-1.2 chinook could be attributed to
the lack of commercial fishing, or a strong return of this age class, or both. Because commercial fishing
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is lirnited to gillnets with a mesh size of 6 inches or less, smaller ¢hinook salmon are more vulnerable
to harvest in the commercial fishery. Since 1985, age-1.2 chinook have usually been the largest
component (overall 35%) of the commercial catch in District | and age 1.3 the second largest (33%).
The low composition of 1.3 at the weir was probably due to a combination of a below average brood
year escapement (6,755 in 1992) and poor marine survival rather than fishery harvests. A lack of age-
1.3 chinook also occurred in the 1997 commercial catch in District 4 and in the escapement at the
Kanektok River (Menard and Caole in prep.). Both the 1992 Karcktok River escapement (by aerial
survey counts) and District 4 commercial catch of chinook were also below average.

The 1997 estimated percent females from the ASL samples (31%) and the weir counts (33%) were very
close to average. Historically, female composition (by weir counts), has ranged from 16 to 49%. Prior
to 1985, when gillnet mesh size was unrestricted. the average female composition at the Kogrukluk
weir was 30% (Appendix C). The average female composition since 1985 has risen shightly to 33%.

Chum Salmon

Most chum salmon return as 4 and 5 year old fish (age classes 0.3 and 0.4). For the Kogrukluk River,
the historical (years 1971 through 1995) mean percent of age 0.3 is 47.8% and of age 0.4 15 50.2%
{Molyncaux and DuBois 1996). In 1997, the proportion of 0.3 (42.9%) and 0.4 (56.8%) age classes was
shifted slightly towards the older age class. Age compositions between male and female chum salmon
are usually similar. The poor chum escapement at the Kogrukluk River weir in 1997 can not be
attributed to high mortality of one age cohort; and parent year escapements (1992 and 1993) were both
above the BEG (Appendix B). An above average proportion of 0.2 and 0.3 chum with an above average
escapement was observed in 1996 indicating that the 1997 run would have an average or better 0.3 and
0.4 component and escapement.

The paucity of female chum salmon at the Kogrukluk River weir s chronic and has been a concem,
particularly in the last 10 years. The 12% females observed in 1997 was the second lowest recorded.
[he lowest ever recorded was 9.6% in 1980. For reasons not understood, the low proportion of females
at the weir may not be a good representation of the entire Holima River drainage, but other areas of the
drainage have not been sampled. Commercial catches and other escapement assessment projects in the
Kuskokwim River drainage generally have a more even percentage of males and females (Molyneaux
and DuBois 1996).

Coho Salmon

A change in channel morphology, low water and low numbers of coho caused an inability to collect
ASL information for 1997, A gravel bar has been forming where the fish trap is usually located,
exacerbating the effects of low water. The coho salmon avoided the shallow to enter the trap. The crew
tried beach seining near the weir, but channel morphology and water velocity where fish typically hold
was not conducive to successful beach seining. Because of the large size and heavy weight of the fish
trap, moving it to different parts of the weir is not practical for the two-person crew. A lighter more
portable trap is needed to accommodate low-water conditions or the weir may have to be installed in a
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different location 1f this problem of ASL data collection continues.

Most coho salmon return to the Kuskokwim River as 4-year-old fish (age class 2.1). For the Kogrukluk
River, the average (vears 1991, 1993-1995) age composition is 3% age 1.1, 90% age 2.1, and 7% age
3.1 (Molyneaux and DuBois 1996). There has been little vanability in age composition among these
years with the composition age 2.1 ranging from of 89% in 1995 to 96% in 1991. Age compositions of
male and female coho salmon are usually similar. The historical average sex composition, based on
ASL samples, is 56% male and 44%, female (Molyneaux and DuBois 1996). Few escapement projects
in the Kuskokwim Area have provided ASL information on coho for making comparisons with the
Kogrukluk River. There is liftle variability in the age and sex compositions among locations with
multiple years of data. The average age composition of trap-caught coho at the Tuluksak River weir for
years 1991-1994 is 3% age 1.1, 81% age 2.1, 4% age 2.2, and 12% age 3.1 (Molyneaux and DuBois
1996). The average sex compositior for the same years is 56% males and 44% females. The average
age composition in the Kuskokwim River (District 1) commercial catch for the vears 1984-1995 1s 7%
age 1.1, 87% age 2.1, and 6% age 3.1. The average sex composition for the same years is 54% males
and 46%; females.
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Table 1. Daily counts of salmen by sex, and total count estimates of chinook falmon at the Kogrukluk River weir, 1997.

Chinook Sockeye Chum Coho

Date  Male Female Jack Total Male Female  Total Male Female Total Male Female Total
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- continued -
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Table 1. {puge 2 of 2}

Chinook Sockeye Chum _ Coho

Date  Male Female Jack Total Male Female Total Male Female Total Male Female  Total
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813 43 53 16 1 732
54 4 0 4 3 2 2 4 (8] 1 7 |2 9 21
§/15 12 1 3 13 4 | 5 7 4 11 4] 23 64
B16 6 0 i G 2 0 2 1 4 15 62 61 123
B/17 4 1 4 5 3 | 4 2 3 5 34 50 84
8/18 | 0 l | ] 0 1 0 2 2 58 35 83
8/19 4 1 0 5 0 1 1 0 2 2 71 46 117
8/20 2 2 0 4 0 0 0 2 2 4 139 99 238
8/21 ] [ 0 ! 0 G 0 0 ] 1 288 161 449
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Total 8,749 4,363 1,199 13,286 9,336 3,723 13,078 6,967 935 7,958 7,390 4221 12,237

* Estimates based on run-timing models.
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Table 2. Run-timing models (cumulative proportion) used in 1997 to
calculate missing tofal daily counts of salmon at the Kogrukluk
River weir.
Chinook Sockeye Chum Coho
Date {early) (late) {late) Date {normai)
19-Jun 0.000 0.000 0.000 03-Aug 0.000
20-Jun 0.000 0.000 0.000 04-Aug 0.001
21-Jun 0.000 0.000 0.000 05-Aug 0.001
22-Jun 0.001 0.000 0.000 06-Aug 0.001
23-Jun 0.001 0.000 0.000 07-Aug 0.002
24-Jun 0.003 0.0600 0.001 08-Aug 0.003
25-Jun 0.005 0.000 0.001 09-Aug 0.004
26-Jun 0.007 0.000 0.002 10-Aug 0.006
27-Jun 0.012 .000 0.003 t1-Aug 0.009
28-Jun 0.019 0.000 0.004 12-Aug 0.013
29-Jun (1.030 0.000 0.009 13-Aug 0.019
30-Jun 0.039 0.001 0.015 14-Aug 0.027
1-Jul 0.070 0.004 0.026 15-Aug 0.035
2-Jul 0.129 0.011 0.038 16-Aug 0.046
3-Jul 0.182 0.019 0.053 17-Aug 0.051
4-Jul 0.215 0.029 0.082 18-Aug 0.008
5-Tul 0.273 0.043 0.103 19-Aug 0.080
6-Jul (.355 0.065 0.137 20-Aug 0.099
7-Jul 0.422 0.077 0.192 21-Aug 0.127
8-Jul (1478 0.167 0.241 22-Aug N.156
9-Jul (.523 0.141 0.285 23-Aug 11178
10-Jul 0.602 0.178 0.340 24-Aug 11.204
11-Jul 0.643 0.207 0.401 25-Aug 0.232
12-Jul 0.708 (1.245 0.455 26-Aug 0.279
13-Jul 0.739 (0.355 0.500 27-Aug 0.309
14-Jul 0.773 0.461 0.539 28-Aug 0.343
15-Jul 0.800 0.545 0.591 29-Aug 0.174
16-Jul 0.830 0.622 0.628 30-Aug 0.417
17-Jul 0.861 0.682 0.650 31-Aug (.466
1 8-Jul 0.888 0.717 0.729 01-Sep 0.516
19-Jul {1.905 0.740 0.756 02-Sep 0.568
20-Jul 0.917 0.768 0.786 03-Sep 0.611
21-Jul 0.929 0.809 0.817 04-Sep 0.677
22-Jul 0.945 0.848 0.836 035-Sep 0.708
-continued-
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Table 2. (page 2 of 2)

Chinock Sockeve Chum Coho
Date (early) (late) (late) Date (normal)
23-Jul 0.954 0.869 .865 06-Sep 0.735
24-Jul 0.960 0.888 0.876 07-Sep 0.766
25-Jul 0.966 0.906 0.889 08-Sep 0.794
26-Jul 0.971 0.918 0.896 09-Sep 0.817
27-Jul 0.976 0.933 0.906 10-Sep 0.837
28-Jul 0.979 (.942 0.919 11-Sep 0.872
29-Jul 0.982 0.952 0.931 12-Sep 0.890
30-Jul .986 0.965 0.940 13-Sep 0.899
31-Jul 0.989 (1.969 0.947 14-Sep 0.909
1-Aug 0.990 0.975 0.954 15-Sep 0.915
2-Aug (0.991 0.981 0.961 16-Sep (0.924
3-Aug 0.993 0.987 0.968 17-Sep 0.937
4-Aug 0.994 0.989 0.976 18-Sep 0.940
5-Aug 0.995 0.991 0.980 19-Sep 0.951
6-Aug 0.996 0.993 0.983 20-Sep 0.959
7-Aug 0.996 0.994 0.986 21-Sep 0.965
g-Aug 0.997 0.995 0.988 22-Sep 0.976
9-Aug 0.998 (0.996 0.989 23-Sep 0.981
10-Aug 0,998 0.996 (1.99] 24-Sep 0.987
[1-Aug .999 0.997 (0.992 25-Sep (.989
| 2-Aug 0.999 0.998 .994 26-5ep 0.991]
13-Aug 1.000 0.998 0.996 27-Sep 0.992
14-Aug 0.999 0.997 28-Sep 0.994
15-Aug 0).999 0.997 29-Sep 0.996
16-Aug 0.999 0.998 30-Sep 0.996
17-Aug 0.999 0.998 01-Oct (.997
18-Aug 0.999 0.999 02-Oct 0.998
19-Aug 0.999 0.999 03-Oct 0.999
20-Aug 0.999 0.999 04-Oct 0.999
21-Aug 1.000 1.000 05-Oct 1.000
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Table 3. Daily counts of gillnet-marked salmon at the Kogrukluk River weir, 1997.

Chinook Sockevye Chum Coho
Date Male Female Total Male Female Total Male Female Total Male Femnale Total
6/29 16 18 54 1 0 I 7 0 7 0 0 0
6/30 40) 19 59 0 ] I b 0 8 0 0 0
b 29 16 45 0 0 ] 11 0 i1 0 0 0
72 12 1 21 1 0 i 3 0 5 0 0 0
73 47 29 76 4 3 T 3 0 3 0 0 0
T4 16 7 23 4 6 10 5 { 5 0 0 0
715 37 28 65 7 2 9 11 3 14 0 0 0
/6 43 16 59 7 5 12 G 1 10 0 0 0
77 71 23 94 6 4 10 10 2 12 { 0 0
7/8 30 o 16 4 1 5 4 1 5 0 0 0
79 29 26 55 4 3 7 3 0 3 0 0 0
710 g8 ) 14 3 p 5 5 0 5 0 0 0
T 7 7 14 4 1 5 (il il 6 0 0 (;
712 33 17 50 4 0 - 5 | b 0 0 0
713 16 13 29 2 l 3 7 1 8 0 0 0
714 20 21 41 4 2 f 2 0 2 0 0 0
7/15 21 15 36 {1 4 15 4 1 b 0 0 0
716 19 10 2% 2 2 4 3 1 4 0 0 0
M7 20 10 30 8 3 11 2 0 2 0 0 ]
7/18 a6 12 48 3 4 7 4 0 4 0 0 {
7/19 13 12 25 1 2 3 S 3 8 0 t] 0
7/20 17 11 28 2 2 4 1 ] 2 0 0 0
721 5 17 22 3 3 6 2 | 2 { 0 0
721 11 18 29 3 1 4 ] 0 1 0 0 0
7/23 4 6 10 I i . 4 0 4 Q 0 0
7124 2 4 6 0 I 1 2 0 2 ¥ 0 G
7125 1 2 3 1 0 1 2 1 3 0 0 0
7126 4 5 9 1 0 | 2 ( 2 0 0 0
727 u )] 0 i { 2 0 ) 1] u 1] 0
728 2 [i] ] 3 1] 3 4 ] 4 0 0 0
728 0 1 | 2 { 2 0 U 0 { 0 0
T30 1 0 ] 1 0 1 1 D 1 0 0 0
7131 0 y 0 1 n ] 1 1 1 { 0 0
&/ 0 3 3 0 I 1 f | 0 Q 1l {0
82 0 2 . ) 0 2 0 i 0 1] 0 0
83 ] 0 ] 0 1] i 0 0 0 ] 0 0
84 0 M 0 0 0 f 0 0 0 0 0 0
8/5 0 1 I )] i { 0 il 0 0 0 0
86 f] 0 0 il 0 [} 0 ¥ 0 0 0 0
87 0 0 0 0 0 { 0 } fJ ] ] (
88 0 0 0 0 0 1] 0 I} 0 0 0 0
89 0 0 0 0 0] ] ] 0 0 1] 0 0
g/10 0 0 0 0 0 0 0 0 0 ] 0 0
a1 (¢ f 0 0 0 i 0 ¥ 0 { 0 0
812 - - - - - - - - - - -
813 - - - - - - - - - - - -
a/'14 0 0 0 ] 0 0 ] 0 0 0 0 0
813 0 0 0 0 ] 0 0 i) 0 0 0 0
216 0 0 0 0 0 0 0 ] 0 1 1 2
317 0 f) 0 { ] 0 0 ] 0 1 | 2
218 0 9 0 0 0 0 0 1] 0 0 0 ]
- continued -



Table 3. (page 2 of 2)

Chinook Sackeye Chum Coho
Date Male Female Total Male Female Total Male Female Total Male Female Total
819 0 0 0 0 0 0 0 0 0 i 0 2
820 { 0 0 0 ] 0 0 0 0 0 0 0
821 { (1 0 0 0 { 0 0 0 | 2 i
B/22 0 {0 (i) 0 0 { 0 0 0 2 1 3
8/23 ] 0 { f) 0 ] 0 (W} 0 2 2 4
£/24 0 0 0 0 0 0 0 0 0 6 ] 7
825 0 ] 0 0 0 0 0 0 0 0 5 5
826 0 (] 0 0 0] 0 0 0 0 4 3 p)
827 0 0 0 0 0 0 0 0 0 2 3 5
&8/28 0 0 0 0 0 0 0 0 0 2 2 4
&/29 0 1 | 0 0 0 0 0 0 2 2 4
&/30 0 0 0 0 a 0 0 0 0 | 3 4
8/31 0 (i 0 0 0 0 0 0 0 6 & 12
91 0 0 0 0 0 0 0 0 (] 4] ] 7
a2 1] ] 1] 1] 4] ] 0 0 0 i} 2 8
93 0 ] 0 0 0 0 4] 0 0 1 3 4
94 0 f 1] L 0 i U ] 0 0 ] 1
9/5 0 0 0 0 0 0 0 0 0 6 6 12
9/H 0 0 0 0 0 0 0 0 0 4 G 11
9/7 0 0 0 0 0 0 0 0 0 14 {J 20
9/8 0 0 0 0 0 0 0 0 0 3 11 14
9/9 0 0 H} 0 0 0 ] 0 0 7 2 9
410 b { 0 0 0 0 0 0 0 4 4 8
Q1 0] i (¥ 0 0 0 0 ( 0 3 4 7
8/12 0 0 0 0 0 ] ] 0 0 1 2 3
o/13 0 0 0 0 0 0 0 0 0 3 2 5
o/14 0 ] 1] 0 ] 0 0 i 0 1 | 2
Q/15 0 ] 0 0 0 0} 0 0 0 f a 0
/16 0 0 0 0 0 0 0 0 i 0 2
Q/17 0 i} 1] (0 0 0 0 0 0 l Q 1
oy 18 H a - - s a - . =
0/19 0 0 0 0 t] 0 0 0 0 0 1 1
020 0 0 1] 0 0 0 0 0 0 0 0 0
G921 0 0 0 ¥ 0 0 0 0 0 0 Y] (l
Total 630 397 1,027 102 55 157 139 16 155 91 83 174
Percent T.2 9.1 7.8 1.1 1.5 1.2 2.0 1.7 2.0 1.1 4.1 1.5
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Table 4. Daily and cumulative salmon carcass counts at the Kogrukluk River weir, 1997.

Chinook Sockeye Chum Coho
Date Daily Cum. % Dally Cum. %o Daily  Cum. % Daily  Cum.
6/28 0 0 0 0 0 0 0 ] 0 0 i
6/29 0 0 0 0 0 0 0 0 4] 0 0
6/ 30 0 0 0 0] 0 0 4] 0 0 0 0
1 0 0 0 0 0 0 0 0 0 0 0
T2 0 0 0 ] 0 0 2 2 0 4] 0
3 0 0 0 0 0 0 1 3 0 0 0
7/4 0 0 0 0 0 0 2 5 0 0 0
7/5 0 0 0 0 0 0 4 9 0 0 0
7/6 1 1 0 0 0 0 5 14 1 4] 0
17 f 1 0 0 0 0 T 21 1 0 0
T8 0 1 0 0 0 0 10 31 i 0 0
i 0 1 0 ] 0 0 13 44 2 0 0
710 0 1 0 0 0 0 13 57 2 0 0
711 0 1 0 0 0 0 28 85 3 0 0
712 { l 0 0 { 0 12 97 4 4] 0
713 { I 0 ] 0 ¥ 22 119 5 0 0
7/14 {0 I ] 1] 1} 1] i3 152 6 ( 0
7/15 0 1 0 0 0 0 44 196 7 0 0
116 0 1 0 0 0 0 53 249 10 0 0
7 ] l 0 0 0 0 49 208 il 0 0
T/18 0 1 0 ] 1 0 110 408 16 0 0
719 3 4 1 0 { 1] 75 483 18 0 0
TR0 | 3 l 1 1 1] 82 3635 12 0 0
721 0 5 1 0 I ] 107 672 26 0 0
7/22 2 7 1 0 1 0 197 869 33 0 0
723 2 9 1 0 1 0 94 563 i7 ¢ 0
7/24 1 10 1 0 ] 0 67 1,030 19 {Q 0
Ti25 4 14 2 3 4 1 136 1,166 44 0 (}
726 3 19 3 ] 4 ! 99 1,263 48 0 {
727 4 23 3 0 4 1 54 1,349 5] 0 0
Ti28 5 23 4 0 4 l 105 1,454 55 0 N
729 22 50 7 1 5 i 179 L1633 62 {0 0
7/30 17 a7 9 1 [ i 177 1,810 64 0 0
T3l - 67 9 - 6 | - L1810 69 0 0
81 21 L 12 3 9 2 T L8777 72 0 0
&8/2 20 105 14 5 14 3 &1 1,958 75 0 0
83 34 142 19 3 17 4 101 2,039 79 0 0
84 24 166 22 f 23 5 60 2,119 81 0 0
/5 51 217 p 10 A3 7 81 2,200 84 0 0
8/6 ol 178 37 12 453 10 69 2,269 §7 0 0
a7 a3 41 46 12 57 12 63 2,332 89 0 0
8/ i3 374 50 13 70 15 28 2,360 90 0 ]
59 25 3199 53 24 94 20 31 2,391 a1 0 0
B/10 63 464 62 23 117 25 57 2,448 93 0 0
- continued -



Tabte 4. (page 2 of 2)

Chinook Sockeye Chum Coho
Date Daily  Cum, % Daily  Cum. % Daily Cum. % Dailly Cum.
811 41 505 67 49 166 35 32 2480 95 { 0
g2 505 67 - 166 35 - 2480 95 0 0
B/13 2 505 67 = 166 i5 - 2,480 g5 { 0
4 17 522 70 14 180 iR 25 2,505 96 0 0
815 18 360 75 g 188 40 6 2,51l 96 0 0
816 40 600 30 37 225 48 19 2,530 97 0 0
817 34 634 85 38 263 56 14 2,544 a7 { 0
818 31 663 £9 42 305 65 11 2,555 7 { 0
819 21 686 92 25 330 70 7 2,562 98 { ]
8720 20 706 94 20 350 74 g8 2,570 98 ¢ 0
8721 8 714 05 17 367 78 6 2,576 98 0 0
£22 9 723 a7 18 185 52 7 2,583 99 (i o
823 6 729 97 25 410 87 5 2,588 99 0 0
8/24 5 734 98 14 424 9d g 2,596 99 { 0
Bi25 2 736 08 9 433 92 72,603 99 { ]
8126 5 741 99 13 446 95 6 2,609 100 { 0
827 3 744 99 3 449 96 0 2.609 100 0 0
828 0 744 99 2 451 96 2 2611 100 0 0
8729 0 744 99 1 452 96 2 2,613 100 0 0
8/20 0 744 99 2 454 97 1 26l4 100 0 0
831 0 744 59 1 455 97 2 2616 100 0 0
91 0 T44 G9 3 458 97 2 2618 100 0 0
912 | 745 99 | 459 98 1 2,619 100 ( G
9/3 0 745 99 2 461 98 I 2,620 100 ( 0
0/d 0 745 09 2 463 99 1 2,620 100 ] 0
95 ] 746 100 0 463 99 3 2620 100 { 0
96 0 746 100 { 463 a9 0 2,620 100 FI 0
0/7 0 746 100 ( 463 99 1 2,621 100 0 0
9/8 0 746 100 0 463 G99 0 2621 1 (v { 0
9/9 0 746 100 2 465 99 0 2,621 100 1 1
9/10 0 746 100 2 447 99 0 2,621 100 2 3
9/11 0 T46 100 I 468 100 0 2,621 100 0 3
9/12 0 T46 100 {1 468 100 0 2.621 100 (0 3
913 0 T46 100 0 468 100 0 2,621 100 ] 3
914 0 746 100 (] 468 100 0 2,621 100 0 3
915 0 746 100 0 468 100 0 2621 100 | 4
/16 0 746 100 1 469 100 0 2621 100 ] 4
07 3 749 104 H 470 100 0 2,621 100 2 ¢
Q18 - 749 100 - 470 100 - 2,621 100 - 6
919 0 749 100 0 470 100 0 2,621 100 2 8
9720 0 749 100 0 470 100 0 2,621 100 2 10
9/21 ) 749 1 00 0 470 100 0 2621 100 2 12
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Table 5. Escapement of chinook salmon partitioned by age, sex, and time stratum based on trap-caught samples at the

Kogrukluk River weir, 1997.

Sample Dates  Sample 1.2 1.3 1.4 1.5 Total Actual
(Stratum Dates) Size Sex Esc. Yo Esc. Esc. % Esc. %0 Esc. % Esc. Y
1/3,5,.6 2040 M 2167 13.0 1,281 19.5 952 145 0 0.0 4,401 67.0 4,474 69.8
(6/19 - 7/7) F 0 0.0 131 2.0 2.036 31.0 0 0.0 2.167 33.0 1.933 0.2
Subtotal 2167 33.0 1412 215 2988 455 { 0.0 6,568 1000 6,407 10000
110 - 15 204 M 1,047 279 716 19.1 R08 21.6 { 0.0 2571 GR.6 2,521 67 3
(7/8 - 16) F 0 0.0 19 0.5 1.102 204 55 1.5 1,173 314 1,225 32.7
Subtotal 1,047 279 735 19.6 1910 31.0 55 1.5 3,746 100.0 3,746 1000
7119, 20 68 Wl 1,224 41.2 481 16.2 437 14.7 0 0.0 2,143 72.1 1,754 59.3
(717 -9.21) F 42 1.4 R 29 608 235 0 0.0 829 27.9 1,205 40.7
Subtotal 1,267 426 568 19.1 1,136 38.2 0 0.0 2972 1L 2,959 1000
Season 472 M 4437 334 2,478 18.6 2,197 16.5 0 0.0 9112 (8.6 8,749  66.7
F LK) 03 237 1.8 31837 28.9 35 04 4173 il4 4,263 333
Total 4 481 337 2,715 20.4 6,034 454 55 04 13,285 100.0 12,112 100.0

* The number of fish in each stratumn age and sex category are derived from the sample percentages; discrepancics in sums are atiributed
U Tounding eruis,

b . . . ~ -
The number of fish in season summaries are the strata sums; season percentages are derived from the sums.



Table 6. Mean lengths (mm),by sex and time statum based on samples of trap-caught
chinook salmon sampled at the Kogrukluk River werr.

Sample Dates Age Class

(Stratum Dates) Sex 1.2 1.3 1.4 .5
7/3,5,6 M Mecan Length 611 718 846
{6/19 - 7/7) Std. Error 6 9 17
Range 510-715  605-845  AS55-1,050

Sample Size 66 39 29 0
F  Mean Length 753 887
Std. Error 16 6
Range 720-795  Kou-1,000

Sample Size 0 4 62 0
7/10 - 15 M Mean Length 623 707 821
(7/8 - 16) Std. Error 3 7 9
Range 480- 730 625- 790 690- 965

Sample Size 57 39 44 0

F Mean Length 760 871 888

Std. Error - 7 3

Range 760- 760 735-1,005 885- 895

Sample Size 0 l 60 3
7/19. 20 M Mean Length 607 778 8§72
(7/17-9:21) Std. Error 9 11 26
Range 540-760  700- 830  745-1,000

Sample Size 28 11 10 0
F Mean Length 620 783 500
Std. Error 28 11
Range 620- 620 755- 810 820- 960

Sample Size 1 2 16 0
Season M  Mean Length 613 72 842
Range 480- 760 605- 845  655-1,050

Sample Size 151 89 83 0

F Mean Length 620 764 884 888

Range 620- 620 720-810  735-1,005 885- 895

Sample Size L 7 138 3

" Season mean lengths are weighted by the escapement passage in each stratum.



Table 7. Escapement of chum salmon partitioned by age, sex, and time stratum based on trap-caught samples at the
Kogrukluk River weir, 1997."

Age Class

Sample Dates Sample 0.2 0.3 0.4 0.5 Total Actual
(Stratum Dates) Size Sex Esc. % Ese. % Esc. % Ese. %% Esc. % Esc. Ya
T2-6 167 M 0 0.0 478 19.2 1,836 73.6 15 0.6 2329 934 2050 83l
(6/22 - 7/T) I 0 0.0 15 0.6 149 6.0 0 0.0 164 6.6 418 169
Subtotai 0 0.0 493 198 1,985 796 15 06 2,493 1000 2,468 100.0
7/10 - 13 182 M 12 05 778 34.6 1,333 59.3 25 1.1 2,148 956 2,015 897
(7/8 - 15) F 0 Qo0 49 22 50 22 0 00 99 4.4 232 103
Subtotal 12 05 827 36.8 1,383 61.5 25 L.} 2,247 100.0 2247 100.0
7/18 - 22 189 M 10 0.5 1LO83 56.6 759 39.7 0 00 1,851 96.8 1,744 91.2
(7/16 - 23) ] g 0.0 20 1.1 40 2.1 0 0.0 61 3.2 168 5.8
Subtotal 0 0.5 1,103 57.7 799 41.8 0 0.0 1,912 100.0 1,912 100.0
7/26.29 68 M | 503 64.7 251 324 I 1.5 777 100.0 740 95.2
(7724 - 31) F 0 00 0 00 0 00 0 0.0 0 0.0 37 48
Subtotal 11 1.5 503 64.7 251 324 I 1.5 777 100.0 777 100.0
83-5 35 M 0 0.0 479 943 29 5.7 0 00 508 100.0 418 83.9
(8/1 - 9/10) F 0 00 ¢ 00 0 00 0 0.0 0 0.0 80 16.1
Subtotal 0 0.0 479 943 20 57 0 0.0 508 100.0 498 100.0
Season 641 M 4 064 3,320 418 4,209 53.0 51 0.6 7613 959 6,967 882
F 0 00 84 1.1 9y 3.0 0 00 324 4.1 035 11.8
Total 34 04 3,404 429 4,448 56.0 51 0.6 7,937 100.0 7,902 100.0

® The number of fish in each stratum age and sex category are derived from the sample percentages; discrepancies in sums
are attributed to rounding errors.
® The number of fish in season summaries are the strata sums; season percentages are derived from the sums.



Table 8. Mean lengths (mm),by sex and time staium based on samples of wrap-caught

chum salmon at the Kogrukluk River weir.

Sample Dates Age Class
(Stratum Dates) Sex 0.2 0.2 04 0.5
Wi-6 M Mean Length 507 621 600
(622 - 7T 5td. Emror 8 2 -
Range 555-065 545-695 600- 600
Sample Size 0 iz 123 I
F Mean Length 625 590
std. Error &
Range 623- 625 555-635
Sample Size 0 I 10 ]
71013 M Mean Length 555 595 ai7 618
(718 -1%) 5id. Ermror 4 2 k.
Range 555- 555 540- 665 555- 680 625- 630
sample Size l 63 108 2
F Mean Length 369 584
s, Error 10 8
Range 550- 595 570- 605
sample Size i 4 4 0
718 - 22 M Iean Length 540 594 605
(716 -23) 5td. Error - 3 3
[Range 540- 540 335-670  330- 670
Sample Size | 107 75 ]
F Mean Length 593 569
GStd. Error 3 13
Range $00- 595 540- 590
sample Size 0 2 4 0
7126, 29 M Mean Length 530 584 603 610
(7124 - 31) Std. Error - 3 5 .
Range 530- 530  545- 630 375-660 610-610
sample Size i e 22 1
F  Mean Length
Std. Error
Range
Sample Size ] 0 il 0
8/3-35 M Mean Length 574 570
(871 - 9/10) Sud. Error 4 1a
Range 515-635  564- 580
Sample Size g 32 pA ]
F  Mean Length
S1d. Error
Range
Sample Size L ] 0 0
Season * M  Mean Length 542 500 613 616
Range 530- 555 515-670 530-695  600- 630
Sample Size 3 278 330 4
F Mean Length 584 585
Range 550- 625  540- 635
Sample Size 0 7 18 0

* Season mean lengths are weighted by the escapement passage in each statum.
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Figure 1. Kuskokwim Area map showing commercial salmon managment districts and escapement monitoring projects.
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Figure 2. Schematic of the Kogrukluk River weir.
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Figure 3. Dally counts of chinook salmon (top) and cumulative proportion compared with
the run timing model used to estimate missing daily counts (bottom) at the Kogrukluk
River weir, 1997.
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Figure 4. Daily counts of sockeye salmon (top) and cumulative proportion cornpared with
the run timing model used to estimate missing daily counts (bottom) at the Kogrukluk
River weir, 1997.
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Figure 5. Daily counts of chum salmon (tep) and cumulative proportion compared with

the run timing model used {o estimate missing datly counts (bottom) at the Kogrukluk
River weir, 1997.
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Figure 7. Selected meteorological and hydrological observations at the Kogrukluk River weir, 1997.
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Appendix A. Bibliography of the Kogrukluk River weir salmon escapement project in
chronological order.

Yanagawa, C.M. 1972, Kogrukluk River weir project 1971. A-Y-K Region Kuskokwim Salmon
Escapement Report No. 5. Alaska Department of Fish and Game, Division of Commercial
Fishenes, Anchorage.

Yanagawa, C.M. [973. Kogrukluk River counting towe- project [972. A-Y-K Region
Kuskokwim Salmon Escapement Report No. 6. Alaska Department of Fish and Game,
Division of Commercial Fisheries, Anchorage.

Kuhlman, F.W. 1974. Kogrukluk River counting tower project 1973, A-Y-K Region Kuskokwim
Salmon Escapement Report No. 7. Alaska Department of Fish and Game, Division of
Commercial Fisheries, Anchorage.

Kuhlman, F.W. 1975. Kogrukluk River counting tower project 1974. A-Y-K Region Kuskokwim
Salmon Escapement Report No. 8. Alaska Department of Fish and Game, Division of
Commercial Fisheries, Anchorage.

Kuhlman, F.W. 1976. Kogrukluk River counting tower project 1975. A-Y-K Region Data Report
No. ?. Alaska Department of Fish and Game, Division of Commercial Fisheries,
Anchorage.

Baxter, R. 1976. Holitna weir developmental project, 1976. A-Y-K Region Kuskokwim Salmon
Escapement Report No. 11. Alaska Department of Fish and Game, Divistan of Commercial
Fishenes, Anchorage.

Baxter, R. 1977. Holitna River salmon studies, 1977. A-Y-K Region Kuskokwim Salmon
Escapement Report No. 13. Alaska Department of Fish and Game, Division of Commercial
Fishenes, Anchorage.

Baxter, R. 1979. Holitna River salmon studies, 1978. A-Y-K Region Kuskokwim Salmon
Escapement Report No. 15. Alaska Department of Fish and Game, Division of Commercial
Fisheries, Anchorage.

Baxter, R. 1979. Holitna River salmon studies, 1979. A-Y-K Region Kuskokwim Salmon
Escapement Report No. 17. Alaska Department of Fish and Game, Division of Commercial
Fisheries, Anchorage.

Baxter, R. 1980. Holitna River salmon studies, 1980. A-Y-K Region Kuskokwim Salmon
Escapement Report No. 20. Alaska Department of Fish and Game, Diviston of Commercial
Fishenes, Anchorage.
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Baxter, R. 1982. Ignatti weir study, 1981. A-Y-K Region Kuskokwim Salmon Escapement
Report No. 25, Alaska Department of Fish and Game, Division of Commercial Fisheries,
Anchorage.

Schneiderhan, D.J. 1984. 1982 Ignatti weir study. A-Y-K Region Kuskokwim Salmon
Escapement Report No. 30. Alaska Department of Fish and Game, Division of Commercial
Fisheries, Anchorage.

Schneiderhan, D.J. 1984, 1983 Ignatti weir study. A-Y-K Region Kuskokwim Salmon
Escapement Report No. 31. Alaska Department of Fish and Game, Division of Commicrcial
Fisheries, Anchorage.

Schneiderhan, D.J. 1985. Salmon escapement study Kogrukluk River weir, [984. A-Y-K Region
Kuskokwim Salmon Escapement Report No. 35. Alaska Department of Fish and Game,
Division of Commercial Fisheries, Anchorage.

Schneiderhan, D.J. 1988. Kogrukluk weir salmon escapement study 1985-1987. Regional
Information Report No. 3A88-16. Alaska Department of Fish and Game, Division of
Commercial Fisheries, AYK Region, Anchorage.

Schneiderhan, D.J. 1989. Kogrukluk weir salmon escapement study 1988. Regional Information
Report No. 3A89-09. Alaska Department of Fish and Game, Division of Commercial
Fisheries, AYK Region, Anchorage.

Schneiderhan, D.J. 1989. Kogrukluk weir salmon escapement study 1989. Regional Information
Report No. 3A89-27. Alaska Department of Fish and Game, Division of Commercial
Fisheries, AYK Region, Anchorage.

Burkey, C. Jr. 1991. Kogrukluk weir salmon escapement report 1990. Regional Information
Report No. 3B91-19. Alaska Department of Fish and Game, Division of Commercial
Fisheries, AYK Region, Anchorage.

Burkey, C. Jr. 1995, Kogrukluk weir salmon escapement report 1991-1994, Regional
[nformation Report No. 3A95-24. Alaska Department of Fish and Game, Division of
Commercial Fisheries, AYK Region, Anciiorage.

Cappiello, T. and C. Burkey, Jr. 1997. Kogrukluk River weir salmon escapement report,
1995-1996. Regional Information Report No. 3A97-18. Alaska Department of Fish and
Game, Commercial Fisheries Management and Development Division, Anchorage.

37





