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INTRODUCTION

Description of Area

The Kogrukluk Weir project is located in the remote upper reaches of the Holitna
River, a major tributary to the Kuskokwim River. The Holitna River headwater l1s
formed at the confluence of the Kogrukluk and Chukowan Rivers about one mile
above the village of Kashegelok in the central Kuskokwim River drainage (Figure
1) in western Alaska.

The Kogrukluk River is formed by surface runoff from the north side of the
plateau dividing the Tikchik Lakes and Nushagak River system from the Kuskokwim
River system and from numerous streams which originate in the Shotgun Hills to
the east. From a point about five miles from Nishlik Lake, the uppermost lake
of the Tikchiks, the Kogrukluk River flows northerly for about 43 miles before
it joins the Chukowan River. Shotgun Creek, a major tributary, joins the
Kogrukluk about two miles upstream from the Chukowan confluence where the Holitna
River begins (Figure 2).

Salmon Resources

The waters of the Kuskokwim River drainage produce six species of North American
Macific salmon (Oncorhynchus spp.). The species of primary commercial and

bsistence importance in the region are chinook (0. tshawyctscha), chua (O.
.eta), and coho salmon (0. kisutch). The traditional native subsistence fishery
in the Kuskokwim area may account for as much as a third of the chum salmon
harvest and half or more of the chinook salmon harvest in any year. Coho salmon
have not been traditionally important in the local subsistence economy. The
sport fishery in the Kuskokwim area is undeveloped, and the commercial fishery
is primarily accountable for the remainder of the harvest of chinook and chum
salmon. The Kuskokwim commercial coho salmon fishery is in its late development
stage, and the stock has proven to be capable of sustaining substantial and
economically important harvest levels since about 1978, Pink salmon (O.
gorbuscha) are economically unimportant in the Kuskokwim area.

The Kogrukluk River is a major salmon producer in the Holitna drailnage. The
river is capable of significant production of chinook, chum, and ecoho salmon.
In some years relatively large numbers of sockeye salmon (0. nerka) may be
produced. The relative abundance of pink salmon is unknown in the Kogrukluk
River, but adults are observed passing through the weir in most years.



Project History

fhe need for accurate assessment of salmon escapements in the mid-and upper-
Kuskokwim drainage stimulated the development of a salmon counting tower on the
Kogrukluk River in 1971. The tower was located slightly more than a mile above
the confluence of Shotgun Creek.

Inadequacles of the tower site and the absence of a more suitable nearby towexr
site resulted in the changeover between 1976 and 1978 from a tower counting
project to a welr counting project. The weir was located downstream from the
confluence of Shotgun Creek and about a mile upstream of the confluence of the
Chukowan River.

From 1976 to 1978, the tower and weir were both operated to gather data for
relating the results of the two projects. During that time, only the 1978
operations provided an acceptable set of data from each project.

During the early years of the praoject, coho salmon escapements were not monitor-

ed. Beginning in 1981 the welr was operated from June to October and coho as
well as chinook, sockeye, and chum salmon data was obtained.

Ob fectives

The following objectives have been established for the Kogrukluk Weir project:

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

2. Describe the migratory timing of chinook, sockeye, coho and
chum salmon spawning escapements.

3. Describe the age, sex aund size composition of the chinook,
sockeye, coho and chum salmon spawning escapements.

4. Index gill net fishing intensity by comparing the frequency of
gill net marked salmon at the weir with prior years.

5. Estimate carcass wash out rate and timing by species.

6. Monitor wvariability in stream hydrologic counditions and

atmospheric conditions to provide information relating to
potential environmental effects on salmon production.



Migration Timing Database

At the conclusion of the 1988 field season, the historic salmon count data was
subjectively expanded for some years in order to produce a migration timing
database with as many years represented as possible. Chinook, sockeye, coho, and
chum salmon counts were examined. After the subjective expansion was performed,
the migration timing database consisted of nine years of data for chinook,
sockeye, and chum salmon (1976, 1978, 1979, 1981, 1982, 1984, 1985, 1986, and
1988) and eight years of data for coho salmon (1981-1988). From that data three
time series models were produced which represented weir passage timing scenarios
for early, normal and late migrations (Schneiderhan 1989).

Age, Length and Sex Samples

General sample size objectives were 150 samples per species for each time strata.
Sample size objectives for chinook and chum salmon provide for three time strata
while one sample strata for sockeye salmon was to be collected. Sample goals for
coho salmon called for four time strata to be collected. The specific objectives
for the 1990 season were defined as follows:

Weir start-up to 18 July:
20 chinook per day
10 sockeye per day
20 chum per day

19 July to 23 July:
15 chinook per day
10 sockeye per day
15 chum per day

24 July to 14 August:
no sampling

15 August to 22 August:
15 coho per day

23 August to 10 September:
20 coho per day

11 September to 22 September:
15 coho per day

Scale samples, sex and lengths were taken from salmon which were dipped from the
trap while it was closed. Sampling generally took place between 0900 and 1500
hours daily. The scales were aged after the season to determine the gample age
composition of each species.



RESULTS
Salmon Counts

The weir was operated continuously from 1600 hours on 28 June to 1800 hours on
9 September. Actual weir counts during the operational period in 1990 were
10,093 chinook, 8,383 sockeye, 2,736 coho, and 26,555 chum salmon (Table 1). The
operation spanned the normal mean dates of weir passage for chinook, sockeye and
chum salmon (10-13 July). The chinook, sockeye, and chum salmon data was aug-
mented with estimates of daily passage for the periods 15 June to 27 June (Table
2). The models used for chinook and sockeye salmon were the normal daily
proportion series of historical data (Schneiderhan 1989). Migration timing for
coho and chum salmon appeared to be later than normal for those species. The
late timing of the chum and coho salmon migrations may have been caused by
extremely low water levels at the weir site in July and August (Figure 4).

The estimated total season chinook escapement (10,218) was 102 percent of the
escapement objective (10,000) for the Kogrukluk River (Table 3). The estimated
sockeye escapement (8,406) was 420 percent of the objective (2,000). The
estimated chum escapement (26,750) was 89 percent of the escapement objective
(30,000). The estimated coho escapement (6,132) was 25 percent of the objective
(25,000). '

* total of 684 chinook, 556 sockeye, 3 pink, and 6,004 chum salmon carcasses were
anted during the operating periods. No coho carcasses were encountered during
.ae project operation (Table 4).

Age, Length and Sex Composition
Chinook

Age, length and sex (ALS) data was obtained from 367 live specimens. The age
class composition was age 1.1 (3%), age 1.2 (27%2), age 1.3 (60%), age 1.4 (11R),
and age 1.5 (>1%). The mean lengths were 572.4 mm, 583.0 mm, 746.0 mm, 861.1 mm,
and 852.0 mm for ages 1.1, 1.2, 1.3, 1.4, and 1.5, respectively. The female to
male sex ratios were 0:1, 0:1, 0.23:1, 2.55:1, and 1:0 for the respective age
classes (Table 5). The sex ratio for the sample was 0.24:1 (19% female).

Sockeye

ALS data was obtained from 154 live specimens. Age classes included age 0.3
(1%), 0.4 (1%), 1.3 (92%) and age 1.4 (6%4). The mean lengths were 526.0 mm,
608.0 mm, 567.7 mm, and 581.6 mm for the respective age classes. The female to
male sex ratios were 1:1, 0:1, 0.39:1, and 1.25:1, respectively (Table 6). The
sex ratio for the sample was approximately 0.43:1 (304 female).



Gill Net Marked Salmon

Gill net mark data similar to that presented in this report was recorxded in all
years of succesaful project operation; however, only limited attempts have been
made to analyze it, and those provided inconclusive results. The relative
frequency of gill net marks in 1990 appeared typical of other years. Gill net
marks were relatively common on chinoock and chum salmon and relatively uncommon
on sockeye and coho salmon (Table 12).

Meteorologic and Hydrologic Factors

Meteorologic and hydrologic factors during the operating period are listed in
Table 13. This type of data has been recorded each year since the project was
initiated in 1976. No attempt has been made to relate meteorologic or hydrologic
factors to fish production. Extremely low water levels were observed in July and
August (Figure 4) due to lack of significant precipitation (Figure 4)

DISCUSSION

Management Applications

Management of the commercial salmon fisheries on the lower Kuskokwim River is
more responsive to spawning ground escapement levels because of inseason
projection techniques which accept cumulative escapement estimates as input.
Prior to 1984, relative escapement success was not known until after aerial
assessments were completed, often as late as early August. The chinook, sockeye
and chum salmon commercial fisheries are usually concluded by 15 July. Using the
estimates provided by daily weir data often enables fair projections of
escapements beginning around 5 July. The quality of the projections improves as
daily counts accumulate.

As a general rule, the most reliable early projections are obtained when the weir
operation begins on or before 1 July. The preferred start up date is 25 June.
That allows for documentation of earlier than anticipated migration passage.
When operation is not possible until after 1 July, escapement projections using
the initially available data are less reliable, because the first component of
migration passage is missing from the cumulative total. After sufficient data
is available, estimates can be made of the incomplete early data. The cumulative
totals can then be adjusted, and more dependable inseason escapement projections
can be computed.



Coho

Coho salmon are an economically important species in the Kuskokwim area for which
there is little capability to monitor escapements at this time. If the stock
were to decline, the Department would have very little ability to take corrective
action without resorting to an overly conservative management regime, an option
which does not optimize allocation of che resource between users and escapements.

The return of coho to the weir in 1990 appears to be weak, even when late
migration timing is assumed. The low water levels at the weir up until early
September may be a mitigating factor, causing the coho to hold in the Holitna
River until high waters made travel upstream easier. Although the weir was
operated during the historical coho peak migration period (August 27 - September
8), large numbers of coho could have passed the weir site after high water made
operation impossible.

Chum

The chum salmon escapement objective (30,000) seems reasonable. The symmetry
displayed in Figure 6 demonstrates that the escapement objective is exceeded as
often and by as much as it is fallen short of. The unexpectedly large chum
returns in 1988 and 1989 as indicated by the large commercial harvests and good
to excellent weir and Aniak River escapements (Schneiderhan 1988, 1989a) may be
a sign that unknown factors are operating to create a lower prefishing mortality
than anticipated. Improved weir returns per spawner for the 1983 and 1984 brood
year cohorts (Appendix A.3) is also evidence of recent improved survival.

Gill Net Marked Salmon

The frequency of gill net marks on the various salmon species passed through the
welr would appear to have potential to provide valuable informaction about changes
in the effectiveness of the fishery when gear types or the timing or intensity
of the fishery change. However, limited analyses of chinook data have been
inconclusive.

-11-



Table 1, Daily salmon counts by sex, Xogrukluk Weir, 1950.
Chinook Sockeye Coho Chum

Dats Hale Female Total Male Female Total Male FPemale Total Male Female Total
28-Jun 2 0 2 0 0 0 0 ) ) 16 2 18
29-Jun 22 1 23 0 0 0 0 o 0 53 16 69
30-Jun 110 9 119 4 1 5 0 0 0 110 21 131
01-Jul 40 S 49 2 4 6 0 0 0 156 23 179
02-Jul 411 52 483 39 38 77 0 0 0 609 137 746
03~Jul 325 36 361 94 61 155 0 0 [+} 780 257 1037
04-Jul 162 17 179 67 40 107 0 [ 0 1131 308 1439
05-Jul 369 58 427 168 103 271 0 ) 0 1476 307 1783
06-Jul 389 64 433 289 171 460 0 0 0 1282 16 1592
07-Jul 227 28 255 174 127 301 0 ) 0 652 149 801
08-Jul 694 148 842 379 255 634 0 0 0 1332 409 1741
09-Jul 131 20 151 104 100 204 0 0 0 845 244 1089
10-Jul 1011 217 1228 485 342 827 0 0 0 1469 518 1987
11-Jul 440 88 528 260 177 437 0 o 0 1013 401 1414
12-Jul 812 189 1001 376 241 617 0 0 0 744 249 993
13-Jul 94 17 111 &5 51 116 0 0 0 551 177 728
14-Jul 320 67 387 a5s 167 522 0 0 0 693 179 872
15-Jul 694 361 1055 457 280 737 0 0 0 1173 380 1553
16-Jul 448 199 647 292 171 463 0 ) (] 913 310 1223
17-Jal 141 77 218 249 160 409 0 0 0 477 187 664
18-Jul 27¢ 132 408 283 146 429 0 0 0 830 287 1117
19-Jul 39 21 60 47 43 90 0 ) 0 119 84 203
20-Jul 59 3s 97 119 as 157 0 0 0 a3l 72 403
21-Jul 126 71 197 116 67 183 0 0 a 472 135 607
22-Jul 74 27 101 155 s 193 0 0 0 342 99 441
23-Jul 68 60 128 96 41 137 0 0 0 245 71 316
24-Jul 36 21 57 49 24 73 0 0 0 47 29 76
25-3ul 22 15 37 38 13 57 0 0 [ 64 35 99
26-Jul 36 19 55 0 83 a3 0 0 (4] 0 95 95
27-Jul 21 14 35 17 4 21 0 0 0 40 55 95
28-Jul 29 15 44 61 12 73 0 0 ] 77 a5 162
29-Jul 31 39 70 90 27 117 0 0 ] 237 125 362
30-Jul 21 26 47 58 23 a1 0 0 0 206 118 324
31-Jul 23 33 56 51 9 60 0 0 0 213 68 281
01-Aug 23 22 45 45 14 59 0 0 0 249 95 348
02-Aug 18 24 42 43 21 64 1 0 L 296 127 423
03-Aug 21 8 29 34 11 45 1 1 2 208 90 258
04-Aug 6 S 11 9 8 17 o] 1 1 153 82 235
05-Aug 7 7 14 17 11 28 2 5 7 106 51 157
06-Aug ? 4 11 11 1 12 5 3 8 50 28 78
07-Aug 6 0 6 13 1 14 [3 1 7 43 32 75
08-Aug 5 4 9 9 4 13 5 4 9 29 12 41
09-Aug 5 2 7 4 1 5 6 3 9 38 11 49
10-Aug 2 0 2 1 0 1 10 2 12 36 10 46
11-4ug 8 2 10 3 1 4 31 i1 42 33 9 42
12-Aug 2 2 4 2 4 6 66 21 a7 29 10 39
13-Aug 2 0 2 3 1 4 20 6 26 11 7 18
14-Aug 1 0 1 0 3 3 38 21 59 12 11 23
15-Aug 3 0 k] 2 0 2 21 3 30 8 4 12
16-Aug 2 0 2 0 0 0 13 3 16 4 2 [
17-Aug L] a 0 3 0 3 193 39 232 8 3 11
18~Aug 0 1 1 0 0 0 53 19 72 0 1 1
19-Aug 0 1 1 0 0 0 10 k) 13 3 1 4
20-Aug 0 a 0 0 0 [} [3 7 13 2 1 3
21-Aug 1 0 1 0 0 0 29 14 43 1 1 2
22-Aug 0 0 0 0 0 0 44 13 57 0 0 0
23-Aug 0 1 1 1 0 [ 107 34 141 0 0 0
24~-Aug 0 0 0 0 0 0 109 46 155 1 0 1
25-Aug 0 0 0 0 0 i 70 27 97 1 0 1
26-Aug a 0 [} 0 0 a 280 128 408 0 0 0
27-Aug il 0 0 0 0 0 52 10 62 1 0 1
28-Aug o 0 0 0 0 0 7 3 10 0 0 0

-continued-
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Table 2. Factor teble for historical eszcapement estimates, Kogrukluk River, 1976-90.

Chinook Sockeve Coho* Chum

Prop. Ent. Prop. Est. Prop. Est, Prop. Eat,
Year _T° Count _Missed _Total _I* Count Misse¢d _Total _I* Count Missed _Total _I* Count Misssd _Total
1976 L 5,507 0.0534 5,818 N 2,302 0.0271 2,366 N 8,046 0.0441 8,417
1977 (R) 763 0.6078 1,945 (R) 732 0.5527 1,637 (N) 7,404 0.6192 19,484
19786 K 13,132 0.0345 13,601 N 1,65 0.0255 1,699 N 47,099 0.0390 49,010
1979 N 10,125 0.1134 11,420 N 425 0.1063 476 L 3,684 0.2383 4,836
1980 676 ¢ 6,572 403 ¢ 3,200 5,638 c 41,777
1981 E 16,075 0,0443 15,820 E 17,702 0.0208 18,077 N 11,532 0.0004 11,537 B $6,270 0.0192 57,373
1962 B 5,325 0.5630 12,185 3 11,729 0.4706 22,156 N 35,581 0.1192 40,395 E 41,208 0.4822 79,580
1983 (N) 1,032 0.6551 2,992 (W) 375 0.6812 1,176 L 8,327 0.0218 8,513 (N) 3,248 0.6547 9,407
1984 N 4,928 0.0000 4,928 N 4,130 0.0000 4,130 E 25,304 0.0465 26,538 N 41,484 0.0000 41,484
1985 L 4,306 0.0297 4,438 L 4,344 0.0050 4,366 E 14,064 0.2406 18,520 L 15,834 0.0784 17,181
1986 L 2,968 0.3092 4,296 N 3,308 ©0.2084 4,179 E 14,717 0.3133 21,43 N 12,072 0.2217 15,511
1987 d 4,063 d 973 N 19,805 0.2344 25,870 d 17,422
1988 E 7,665 0.3153 11,194 E 4,220 0.3147 6,158 N 11,722 0.0841 12,799 E 28,294 0.3244 41,881
1989 N 4,908 0.5889%9 11,940 N 2,597 0.5530 5,810 4 H 15,541 0.6070 39,548

1990 10,093 0.0130 10,218 H 8,383 0,0030 8,408 L 2,736 0.5538 6,132 L 26,555 0,0073 26,750

8 Coho migrations were not monitored prior to 1981.

e

b The timing model used for estimating missed counts depends on the distribution of mean date of migration from appendices
C - F (E=early, N=mormal, L=late). The use of parentheses () indicates assumed timing.

¢ From Baxter (1980); insufficient data to estimate escapements using time seriea techniques.

d Except for coho, escapements were estimated from a ratio of unknown 1987 escapement and kmown 1987 asrial assessment to
known 1988 escapement and known 1988 aarial assessment. Coho escapements astimated using time serles techniques.

8 Aerial sockeye counts in riverine spewvming habitat are subject to a wide range of error when surveys are mot targeting
the spaecies.

£ Her in and high river levels allowed only two days of counts during the coho migration.

-15-



Table 4. Daily salmon carcasa counts, Xogrukiuk Weir, 1950.

L Chinocok Sockeve Pluk Chum
28-Jun [ 0 0 0
29-Jun [ 0 9 0
30-Jun a 0 0 0
01-Jul 0 0 0 1
02-Jul 0 0 0 0
03-Jul 0 1 0 8
04-Jul 0 0 0 3
05-Jul 0 0 0 3
06-Jul 0 0 0 0
07-Jul 0 0 0 10
08-Jul 0 1 0 13
09-Jul 0 0 0 32
10-Jul 0 0 0 30
11-Jul 0 1 0 34
12-Jul 0 0 0 31
13-Jul 0 1 0 81
14-Jul 0 0 [ 107
15-Jul 0 D (¢ 101
16-Jul 0 0 0 235
17-3ul 1 0 0 176
18-Jul 0 0 0 234
19-Jul 0 3 0 383
20-Jul 0 1 0 316
21-Jul 0 0 0 275
22-Jul 0 2 0 243
23-Jul 2 1 0 333
24-Jul 2 0 [ 313
25-Jul 1 1 0 291
26-Jul 2 1 [ 303
27-Jul 3 2 [ 389
28-Jul 13 1 [¢ 231
29- 19 2 1 241
a 7 )] (] 86
31 30 0 (¢ 197
01-Aug 40 2 1 147
02-Aug 45 2 [} 151
03-Aug 51 4 0 107
04-Aug 51 3 0 83
05-Aug 59 [} 0 103
06-Aug 56 6 0 52
07-Aug 65 2 0 48
08-Aug 23 8 0 42
09-Aug 52 20 0 56
10-Aug 387 27 0 46
11-Aug 31 36 0 13
12-Aug 26 33 0 55
13-Aug 22 40 0 59
l4-Aug 4 27 0 57
15-Aug 5 40 0 42
16-Aug 10 3z 1 32
17-Aug 4 EX] ] 21
1B8-Aug 8 22 0 24
19-Aug 2 37 0 17
20-Aug 2 12 0 16
21-Aug 0 17 0 23
22-Aug 0 8 0 9
23-Aug L 13 0 12
24-Aug 0 14 0 7
25-Aug 2 10 0 [
26-Aug 0 & 0 8
27-Aug 0 17 0 6
28-Aug 0 7 0 3
29-Aug 0 L 0 [1}
-continued-
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Table 5. Length at age summary for Kogrukluk weir chinook salmon
oscapemsnt sample, 1990.

Feomalos

Mean Length

Std. Errorx
Range
Sample Size

Males
Mean Length
Std. Error

Reangae
Sample Size

All Fish
Mean Length
Std. Errer

Range
Sample Size

Age Class

1.1 $.2 1.3 1.4 1.5

.0 .0 831.9 865.3 852.0
.00 .00 7.14 9.02 .00
0-0 0-0 740-963 760-975 a852-852

0 0 41 28 1

572.4 583.0 7268.2 850.6 .0
12.17 4.25 4.56 15.42 .00

519-639 500-685 540-873 775-930 0-0

9 99 178 11 0

572.4 563.0 J46.0 861.1 852.0
12,17 §.25 4.82 7.76 .00
519-639 500-665 540~963 760-975 852-852

9 9% 219 39 1

-]9-



Table 7. Length at age summary for XKogrukluk weir coho salmon

escapement sample, 1930.

Females
Mean Length
Std. Error

Range
Sample Size

Males
Mean Length
Std. Error

Range
Sample Size

All Fish

Mean Langth
Std. Error
Range
Sample 5ize

Age Class
L3 2,} 3.1
574.0 5$58.7 580.8
.00 5.59 7.83
574-574 513-600 562-598
1 18 4
561.9 569.6 558.8
7.53 2.37 6§.72
523-~598 491-620 517-588
10 128 12
563.D 559.5 584 .3
6.89 2.17 5.79
523-598 491-620 517-598
11 146 16
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Tabla 9. Chinook selmon spawner escapements apportioned by age
class and sex, Kogrukluk River, 1576-1990.

Ages Claas
Year 1.1 1.2 1.3 _1.4 1.5 Total Female
1976 Percent 0.3 7.2 39.5 52.7 0.3 100.0 45.1
Rumber 17 419 2298 3066 17 5818 2624
1977 Percent 0.0 3.6 21.8 72.9 1.7 100.0 60.2
Numberxr 0 70 424 2418 33 1945 1171
1978 Parcent 0.0 16.9 10.2 72.9 0.0 100.0 47.7
Rumber 0 2299 1387 9915 0 13601 6488
1979 Perxcent 6.0 63.1 1.5 21,4 0.0 100.0 17.8
Rumbar 0 7206 1770 2444 0 11420 2033
1980 Percent 0.0 30.2 47.8 14.3 7.9 100.0 15.9
Numbax 0 1985 3128 940 519 6572 1045
1981 Percent 0.0 6.5 233.6 58.7 1.2 100.0 47.0
Rumber 0 1093 5652 9873 202 16820 7905
1982 Percent 0.3 15.1 21.2 57.8 5.6 100.0 49.2
Rumber 37 1840 2583 7043 682 12185 5995
1983 Percent 0.2 20.3 23.9 51.2 4.4 100.0 28.9
Sumber [3 607 715 1532 132 2992 865
190 .ercent 0.3 21.1  46.9 27.8 3.9 100.0 22.7
Number 15 1040 2311 1370 192 4928 1119
1985 Percent 0.0 17.1 34,7 45,2 3.0 100,0 32.2
Rumber 0 759 1540 2006 133 4438 1429
1986 Percent 0.1 8.7 58.3 27.1 5.7 100.0 23.0
Number 6 373 2505 1164 247 4296 587
1587 Percent 0.0 25.6 24.8 48.7 0.9 100.0 3.4
Number 0 1040 1008 1979 37 4063 a
1988 Percent 0.0 9.0 51.3 31.1 8.6 100.0 34.4
Number 0 1006 5739 3482 967 11293 3848
1989 Percent 0.0 16.7 25.3 58.1 1.8 100.0 34.6
Rumber 0 1761 3026 6933 220 11940 6127
1990 Percent 2.5 27.0 59.6 10.6 0.3 100.0 22.5
Number 255 2759 6090 1083 31 10218 2299

a Sex composition data was unaccepfabla,
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Table

11. Chum salmon spawner escapements apportioned by age class and
sex, Kogrukluk River, 1976-1990.

Year
1976

1977

1978

1979

1980

1981

1982

83

1984

1985

1986

1987

1988

1989

1990

Percent
Number

Percent
Number

Percent
Number

Percent
Number

Percent
Number

Percent
Number

Percent
Number

Percent
Number

Percent
Number

Percent
Numbexr

Percent
Number

Percent
Number

Percent
Number

Pexrcent
Number

Percent
Number

Ape Class

2 0.3 0.4 0.5
0.5 37.0 62.5 0.0
42 3114 5261 0
0.0 62.8 29.9 7.3
0 12211 5814 1419
1.6 45 .4 53.0 0.0
784 22251 25975 0
5.7 82.5 11.8 0.0
276 3990 571 0
0.0 89.2 10.8 0.0
0 37265 4512 0
0.0 13.6 86.4 0.0
0 7803 49570 0
0.0 70.9 28.7 0.4
0 56422 22839 318
0.4 22.1 75.8 1.7
38 2079 7131 160
0.0 77.7 19.5 2.8
0 32233 8089 1162
0.2 30.3 69.0 0.5
34 5206 11855 86
0.4 69.6 27.5 2.5
62 10796 4266 3188
0.0 22.5 69.4 8.1
0 3920 12091 1411
0.0 69.2 28.8 1.9
0 29000 12072 809
0.0 19.7 76.9 3.4
0 7802 30401 1345
0.0 73.1 25.9 1.0
O 19565 6932 268

Total
100.0
8417

100.0
19444

100.0
49010

100.0
4836

100.0
41777

160.0
57373

100.0
79580

100.0
9407

100.0
41484

100.0
17181

100.0
15511

100.0
17422

100.0
41881

100.0
39548

100.0
26750

Female
18.5
1557

26.3
5114

44 .5
21809

32.0
1548

36.9
21171

43.0
34219

41.3
3885

32.6
13524

45.3
7783

36.8
5708

45.0
7840

35.6
14905

29.9
11837

24,6
6584

~25-



Table 12. (continued) page 2 of 2.

Chinook Sockeye Coho Chum

Date Male Female _Male Female _Male Female _Male Female
11-Aug
12-Aug
13-Aug
14-Aug
15-Aug
16-Aug
17-Aug
18-Aug
19-Aug
20-Aug
21-Aug
22-Aug
23-Aug
24-Aug
25-Aug
26-Aug
27-Aug
28-Aug
29-Aug
30-Aug
31-Aug
"1-Sep

-Sep
v3-Sep
04-Sep
05-Sep
06-Sep
07-Sep
08-Sep
09-Sep

COO0OO0DOO0OO0OO0DO0O0DO0OQCCOO0OODOO0O0O0O0O0O0O0OCOO0O0OO0O
OO0 OO0 0O0T OO0 OO0OOHOOOHPFLPOOOOOOH
CQCOCCO QOO OO0OO0OO0CO0OO0ODDO0OOO0OOCOO0OQCOrrOOCOCOCOCO
COO0OO0OO0DO0OO0OO0OO0DO0ODO0ODO0ODODODOO0ODO0OO0OO0OO0OO0OOO0O0ODO0OOOOOCO
—
FNOFPOAHOOCOCOCHOQOHNOWOOOOONMNOONMHMNDO
WOOOKFFOOOODOODOOOWODOOOFFOOHOOOOOOO
OCCOQOO0OQOOCOO0O0DO0ODO0COrHOOOO0ODODOONORNKFONHW
(e eNoleNeoNoNoNeoNoNo No o Ne No NoNeNoNojo ool loNo N =AY N

Total 899 350 180 746 237

~
O
&
N
O
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Table 13. (continued) page 2 of 2

Cloud Percip. Wind Temp. C Water
Date Time Cover (% (mm) (mph) Air Wacter level (mm)
8/10 1245 65 3.0 S 17 11 2278
8/11 1230 80 8.3 30 19 12 2286
8/12 1300 40 0.0 5 16 12 2330
8/13 1230 10 0.0 5 16 12 2314
8/14 1230 75 0.0 5 15 12 2284
8/15 1200 90 0.0 10 15 11 2270
8/16 1200 100 5.8 20 14 11 2266
8/17 1215 65 0.0 15 13 10 2358
8/18 1215 40 0.0 5 11 10 2416
8/19 1200 90 4.0 5 13 10 2356
8/20 1245 80 3.6 <5 13 10 2330
8/21 1230 90 0.0 10 12 10 2318
8/22 1200 50 2.0 10 13 10 2304
8/23 1145 90 0.0 10 13 10 2296
8/24 1200 100 2.2 5 13 10 2330
8/25 1200 100 4.3 15 13 10 2320
8/26 1200 75 0.6 ) 16 11 2320
8/27 1200 60 T 5 13 12 2310
8/28 1200 75 2.3 10 10 10 2290
8/29 1215 75 0.0 5 14 10 2286
8/30 1200 90 4.0 5 10 10 2280
/31 1200 65 0.0 5 11 9 2280
/01 1230 80 0.0 10 10 9 2276
9/02 1230 100 1.0 15 12 9 2266
9/03 1145 90 13.4 5 13 10 2270
9/04 1200 100 2.6 10 8 9 2336
9/05 1200 65 2.4 15 13 9 2350
9/06 1200 75 T 10 9 9 2330
9/07 1230 100 0.0 ) 4 8 2306
9/08 1200 100 30.0 10 10 8 2316
9/09 1445 100 11.4 10 10 8 2590
9/10 1200 75 1.4 5 9 8 2840
9/11 1300 100 T 5 4 7 2740
9/12 1230 90 16.6 ) 10 7 2730
9/13 1300 100 3.3 5 9 8 3060
9/14 1200 65 T 5 7 8 3010
9/15 1200 65 0.0 10 8 7 2920
9/16 1200 100 17.0 10 10 7 2840
9/17 1200 90 1.0 10 10 7 3020
9/18 1245 35 0.0 <5 6 6 4100
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Kogrukluk River Water Level
Salmon Weir Site, 1990
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Appendix A.1. Chinook salmon brood year table, Kogrukluk River, 1969-1990.

Weir Weir
Number Age of Brood Year Cohort Return Return
Brood of at Time of Return From Each Per
Year Spawners' _1.1 1.2 1.3 1.4 1.5 Cohort® Spawner
1969 - c c c c 17 c
1970 3912 c c c 3067 33 c
1971 - c c 2298 1418 0 c
1972 3258 c 419 424 9915 0 10758 3.30
1973 4734 17 70 1387 2444 519 4437 0.94
1974 - 0 2299 1770 940 202 5211 -
1975 3844 0 7206 3128 9874 682 20890 5.43
1976 5818 0 1985 5652 7043 132 14812 2.55
1977 1945 0 1092 2583 1532 192 5399 2.78
1978 13601 0 1840 715 1370 133 4058 0.30
1979 11420 37 607 2311 2006 247 5208 0.46
1580 6572 6 1040 1540 1164 37 3787 0.58
1981 16820 15 759 2506 1978 967 6225 0.37
1982 12185 0 373 1008 3482 220 5083 0.42
1983 2992 6 1040 5739 6933 30 13748 4.59
1984 4928 0 1006 3026 1069 - 5101 . 1.04
1985 4438 0 1761 6011 - - - -
1986 4296 ] 2723 - - - - -
1987¢ 4063 252 - - - - - -
"988 11194 - - - - - - -
189 11940 - - - - - - -
1990 10218 - - - - - - -

a Escapements prior to 1976 were estimated from tower counts. Comparability was obtained in 1977 when
both tower and welr were operated successfully.

b Dominant age classes (1.2, 1.3, 1.4) are minimally ased to estimate total weir return by cohort,

Incomplete data on cohort returms.

d Welir counts in 1987 were insufficient to estimate escapemsnts. However, 1977 aerisl, 1988 aarial,
and 1988 weir data was used to estimate tha weir escapement.

o
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Appendix A.3. Chum salmon brood year table, Kogrukluk River, 1969-1990,
Welr Helr
Numbar Age of Brood Year Cohort Raturn Return
Brood of at Time of Raturn From Each Par
Year Spawners* 0.2 0.3 0.4 0.5 Cohort® Spawner
1969 = a c ¢ c - -
1970 - c c c 0 - -
1971 - c ¢ 5261 1419 ~ -
1972 - c 3114 5814 0 8928 -
1973 - A2 12211 25975 0 38228 -
1974 - 0 22251 571 0 22822 -
1975 - 764 3989 4512 0 9285 -
1976 8417 276 37265 45570 318 87429 10.39
1977 19444 0 7803 22839 160 30802 1.58
1978 49010 0 56423 7130 1162 64715 1,32
1979 4836 0 2079 8089 86 10254 2.12
1980 417277 38 32233 11855 388 44514 1,07
1981 57373 0 5206 4266 1411 10883 0.19
1982 79580 34 10795 12091 809 23729 0.30
1983 9407 62 3920 12072 1345 17399 1.85
1984 41484 0 29000 30401 266 59667 1.44
1985 17181 0 7802 6882 - 14684 0.85
1986 15511 0 19423 - - - -
19874 17422 0 - - - - -
1988 41881 - - - - - -
1989 39548 - - - - - -
1990 26750 - - - - - -

a Escapemants prior to 1976 were aestimated from tower counts.

when both tower and weir were operated successfully.

b Dominant age classes (1.2, 1.3,

1.4) are minimally used to

Incomplete data on cohort returms.

d Weir counts in 1987 were insufficient to estimate escapements.

Comparability was obtained in 1977

estimate total weir return by cohort.

However, 1977 aerial, 1988 aerial,

and 1988 weir data was used to estimate the welr escapement.
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