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INTRODUCTION

The Snake River counting tower is a cooperative project funded and operated by the
Kawerak Corporation. The Alaska Department of Fish & Game (ADF&G) analyzed the
tower count data and produced this report as part of its contribution to this cooperative
effort.

This was the fourth consecutive year a counting tower has been operated on the Snake River
(Rob 1995, 1997 and 1998). The project is operated to obtain timely and accurate
escapement information required for the active management of the salmon stocks
throughout the season. The Snake River drains into Norton Sound at the Port of Nome
(Figure 1).

OBJECTIVES

To obtain daily and seasonal information concerning the timing and magnitude of the chum,
pink, king and coho salmon escapement to the Snake River.

METHODS

The Snake River counting tower camp is located approximately 5 miles from Nome where
the Snake River turns north. The camp is approximately |5 minutes by boat from the Nome
boat harbor.

A tent camp with two tent frames and an outhouse was established during late June. A

L5 foot high scaffolding tower was erected on the east bank of the river to serve as an
observation platform. A 50 x 8 foot vinyl canvas flash panel was placed on the river bottom
directly in front of the tower. A weir to direct the fish over the flash panel was built from
the mid-stream end of the flash panel to the opposite bank. This weir was made of livestock
fencing and thawf{ield pipes. An arvay of 120 volt lights was mounted on the tower to
tlluminate the flash panel during periods of low light and darkness.

The counting schedule began on | July and ended on 11 August. The two person crew
counted 16 half-hour counts each day from 12 noon to 0400 hours the following day. A 24
hour count and one day off were scheduled weekly. Daily counts were radioed (o the Nome
office of the Kawerak Corporation, which refayed them to the Nome office of ADF&G
every moming. These counts were then expanded to account for the time periods not
counted.

The expanded counts in this report were calculated by first multiplying the half hour counts
by two to obtain hourly counts. The crew began the 24 hour counts at 0800 hours on one
day and finished the 24 hour count at 0800 hours the following day. This schedule counted
the hours normally taken off in separate 4 hour blocks on two days. The expanded counts



were compiled from 0800 hours to 0700 hours the following day to follow this schedule.
The 16 hour counts for the days off were estimated by adding the counts of cach hour of the
day betore to the counts of each hour of the day following and dividing the result by two,
aiving expanded hourly counts for the 16 hours of the day off.  Next an expansion factor
was calculated to compensate for the 4 hours not normally counted from 0800 through
1100 hours and for the 4 hours not normally counted from 0400 through 0700 hours. These
factors were derived from the weekly 24 hour count by dividing the total count from 0800
hours through 1100 hours during the 24 hour count by the total normal sixteen hour count
during the 24 hour count and by dividing the total count from 0400 hours through 0700
hours during the 24 hour count by the total normal sixteen hour count during the 24 hour
count. Then each 16 hour count for the remaining days was expanded to 24 hour counls by
applying the expansion factors to the three days before and after each 24 hour count by first
multiplying each days 16 hour total by the 0800 through 1100 hours expansion factor and
then multiplying each days 16 hour total by the 0400 through 0700 hours expansion factor
and then adding both numbers to the 16 hour count for each day. This expansion was done
for all species counted.

The expanded counts for other days missed were linearly interpolated as follows. For a day
with the normal 16 hour count missed, the count for the missing day was calculated hy
adding the counts of each hour of the day before the missed period to the counts of each
hour of the day following the missed period and dividing the result by two. If two or more
normal 10 hour count days were missed the count for the missing days was calculated by
adding the counts of each hour of the day before the missed period to the counts of cach
hour ol the day following the missed period and dividing the result by two. Then each 16
hour count was expanded to u 24 hour count by multiplying cach days 16 hour total by the
nearest 24 hour expansion factors, and adding those numbers to the 16 hour count for each
day.

Expanded counts for the calender days were then calculated to give daily totals that can be
compared to those of other vears.

RESULTS

Table | shows the expanded daily and cumulative totals for cach salmon species. Figure 2
shows the cumulative migration of all salmon species. The reported total hourly counts
were: 6,530 chum salmon, 143,415 pink salmon, 0 king salmon, and 136 coho salmon
(Tables 6-9). The expanded counts were: 11,067 chum salmon, 219,679 pink salmon, 0
king salmon, and 178 coho salmon (Tables 2-5). Dolly Varden were not counted.

Pink salmon were observed on 3 July, the third day of counting. Chum salmon were [irst

obscrved on 5 July. Coho salmon were first observed on 4 August. No king salmon were
observed. The daily peak count of 1,802 chum salmon occurred on 17 July; the daily peak
count of 31,030 pink salmon occurred on 18 July: the daily peak count of 32 coho salmon
occurred on 10 August (Table 1).
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Most chum salimon returned during the two week period from 10 through 23 July when 92%
passed the tower (Table 2 and Figures 3 and 4). Most pink salmon returned during the three
week period from 11 through 31 July when 98% passed the tower (Table 3 and Figures 5
and 6). All cobo salmon counted passed during the last eight days of tower operation
{Table 5 und Figures 7 and 8).

All species counted exhibited a diurnal pattern of migration past the counting tower. The
greatest hourly chum salmon passage occurred during the hour from 2300 to 2400 hours
when 33.9% passed the tower. During the six hour period from 2200 through 0300 hours,
89% of the chum salmon passed the tower (Table 2 and Figure 9). The greatest hourly pink
salmon passage occurred during the hour from 2300 to 2400 hours when 40.4% passed the
tower. During the six hour period from 2200 through 0300 hours, 86% of the pink salmon
passed the tower (Table 3 and Figure 10). The greatest hourly coho salmon passage
occurred during the hour from 0000 to 0100 hours when 18% passed the tower. During the
six hour period from 2100 through 0200 hours 64% of the coho salmon passed the tower,
while another 10.7% passed the tower during the hour from 1800 to 1900 hours (Table 5
and Figure [1).

An aerial survey of the Snake River counted 2,057 chum salmon on 20 July, 1998. The
total season expanded tower count of chum salmon was 1 1,067. The aerial survey counted
19% of the total season expanded tower count of chum salmon (Table ).

An aerial survey of the Snake River counted 21,470 pink salmon on 20 July, 1998. The
total season expanded tower count of pink salmon was 219,679. The aerial survey counted
10% of the total season expanded tower count of pink salmon (Table 1).

DISCUSSION

This was the fourth consecutive year of operation for the Snake River counting tower
project. Don Styles of Kawerak Incorporated supervised the project. Counting began on |
July. The first pink and chum salmon were counted a few days later, indicating that the
beginning of the chum and pink salmen escapements were counted this year. Counting
ended on 11 August because of high water.

The chum salmon escapements in 1995, 1997 and 1998 were one week to twelve days later
than in 1996 (Figure [2) and the 1998 escapement was almost double the 1997 escapement
and the largest recorded (Figure 15). The even year pink salmon escapement in 1998 was
similar in timing to the even year escapement in 1996 (Figure 13) and the pink salmon
cscapement in 1998 was almost five times larger than the size of the 1996 escapement
(Figure [7). There was no escapement of king salmon observed in 1995, 5 kiny salmon
were observed in 1996, 12 king salmon were observed in 1997 and no king salmon were
observed this vear (Rob 1995, 1997, 1998 and Table 1). The ohserved coho salmon



escapement in 1995, 1997 and 1998 was about one week later than in 1996 (Figure 14).
The magnitude of the 1998 coho salmon escapement cannot be compared to previous years
because the counting season ended early due to high water.

It is recommended that the normal counting schedule be adjusted so that the crew counts 16
half-hour counts from 1500 hours through 0600 hours and that the eight hours taken off go
from 0700 hours through 1400 hours. The diurnal pattem graphs for chum, pink and coho
salmon (Figures 9, 10 and 11) indicate that passage is relatively high when the present daily
eight hour non-counting period begins, and is low when counting resumes. In order to
better estimate passage during the non-counting period using the interpolation method, 1t
would be preferable to have count data duning this transition period in abundance. The
observed diumal patterns of migration for all species indicate that migration is at a
minimum during the eight hour period from 0700 through 1400 hours (Tables 6-9), and it is
recommended that this be the non-counting period in the future.

It is also recommended that the 24 hour count run from 0000 hours through 2400 hours so
that the expansion can be performed simply.

The value of a counting tower on this watershed 1s evident. The salmon escapements
documented by the Snake River tower provided fishery managers a valuable tool for
assessing the salmon returns to the Nome arca watersheds.
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Table 1. Expanded daily and cumulative salmon migraticn past the Snake River counting tower, Norton Sound, 1998.

Cumulative Cumulative Cumulative Cumulative
Date Daily Chum Chum Daily Pink Pink Daily King King Dally Coho Coho

1-Jul 0 0 0 0 0 0 0 0
2-Jul 0 0 0 0 0 0 0 0
3-Jul 0 0 6 ] 0 0 0 0
4-Jul 0 0 2 8 0 0 0 0
5-Jul 16 16 19 27 0 0 0 0
&-Jul 17 33 14 a1 0 0 0 0
7-Jul 17 50 21 62 0 0 0 0
8-Jul 48 98 130 192 0 0 0 0
g-Jul 222 320 458 650 0 0 0 0
10-Jul 55 375 248 899 0 0 0 0
11-Jul 293 668 854 1,753 0 Q 0 0
12-dul 733 1,401 2,212 3,965 0 0 0 0
13-Jul 311 1,712 1,857 5,622 0 Q 0 0
14-dul 1,032 2,744 14,149 19,771 0 0 8] 0
15-Jul 1,318 4,062 19,341 39,112 0 a 2 0
16-Jul 1,318 5,380 19,341 58,453 0 0 ¥ 0
17-dul 1,802 7,182 29,302 87,755 0 0 0 Q
18-Jul 1.333 8,515 31,030 118,785 0 0 0 0
18-Jul 316 8,831 5,903 124,688 0 Q 0 0
20-Jul 3596 9,227 19,889 144,577 0 0 0 0
21-Jul 595 9,822 21,905 166,482 0 0 0 0
22-Jul 475 10,297 13,505 178,987 0 0 o] 0
23-Jul 248 10.545 8,449 188,436 0 0 0 0
24-Jul 73 10,618 3,867 192,303 0 0 0 0
25-Jul 49 10,667 3,037 195,340 0 0 0 0
26-Jul 24 10,691 2,268 197,608 0 0 0 0
27-Jul 48 10,739 4,227 201,835 ] 0 ] 0
28-Jul 118 10,857 5,410 207,245 0 0 0 0
29-Jul 42 10,899 3,413 210,658 0 0 0 0
30-Jul 43 10,942 2,504 213,162 0 0 0 0
31-Jul 38 10,980 1,951 215,113 0 0 0 0
1-Aug 4 10,984 5 215,164 0 0 0 0
2-Aug 18 11,002 866 216,030 0 0 0 0
3-Aug 10 11,012 605 216,635 0 0 0 0
4-Aug 12 11,024 708 217,343 0 0 14 14
5-Aug 7 11,031 550 217,893 0 0 20 34
6-Aug 7 11,038 383 218,276 0 0 21 55
7-Aug 8 11,046 292 218,568 0 0 23 83
8-Aug 4 11,050 411 218,979 0 0 12 95
9-Aug 1 11,051 399 219,378 0 0 21 116
10-Aug 8 11,059 207 219,585 0 4] 32 148
11-Aug 8 11.067 94 219,679 0 Q 3n 178
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Yle 3. Expanded daily hourly pink salmon migration past the Snake River counting tower, Norlon Sound, 1998,

|[ {‘J-_uy'n-.erj areas indicate hours not counted. Mumbers in outlined areas indicate estimated passage. __]

ey e

CHIOG-2400 | % ot
Diate 0800-1100 1200 1300 1400 1500 1600 1700 1800 1000 2000 2100 2200 2300 0000 0100 00 0300 (C400-0700 Total Tostal Todal
-Ju o 0 o o o0 o 0 0 0 0 o 0 L d 0 ol ose
2.du o o © © o o 0 0 © O 0 0 0 o 0 :1__ o o ol 24%
3-u of o o © ¢ ¢ 0 0 0 o 0 g 6 0 0 o o o 6 6 40%
4-Jul o o o © o 9 2 9o 0o 0 0o o 0 10 0 o 0 ¢ 12 2| a1
Bl o, o o o o o 1 6 o o 1 5 2 5 0 ¢ o o 14 19| 0.2%
fi-dul 9o ¢ o ©o & ¢ 1 o o0 @ 1 5 2 5 0 0 0 0 14 14| 23.0%
7-Jul W ¢ ©o o o © o ¢ o o 2 10 4 0 a R o 16 29| 11
8-Jul af o o e o © o 2 0 0O 24 8 16 2 8 54 26 of  zon 130| 0.2%
g-Jul d o o o o o o ¢ o 0 6 170 114 90 48 36 a0 471 53 458 0.0%
T of o o o o © o ¢ 0 0 0 0 O 128 TR 48 40 o8 neo 240 2.0%
11-dul O 8 8 0 & 0 © 0 16 70 194 154 484  5A0 668 258 228 2,600 854| 0.8%
f2-Jul o o © o o © o0 © o0 0 18 0 128 25 24 o 19 218 sai2| 7%
13-Jul o 0 0 ¢ 0 6 0 81 0 O 28 712 S8B 752 0B L6 40D 251 4,188 1,857 8.6%
18-Ju o o o0 © 0 © 0 4 0 20 220 1976 9284 649 3138 1,389 835 1681 12341]  14.149) Do
15-Jul o 0 0 o 0 © 0 4 0 20 229 1976 9284 G549 3138 1380 935 1681 19301 19341 65%
16-dul o o o 0 0 0 0 4 0 20 228 1976 9284 649 9138 1389 445 1681 19.341] 19,341 0.0%
17-4ul o 0 ©0 0 0 0 0 0 40 230 3240 1BOOD 538 5770 2210 1470 sao| szas|  csame| e
18-Jul O 0 90 12 0 0 190 492 1,116 1.054 1,950 15200 336 1,302 514 326 05| 23267 31,080 7.6%
16-dul a o 0 06 0 © 0 © 0 7B 15 1,020 1590 766 748 782 1,112 187 6425 5900 3.79%
20-Jul 0 ) G 0 0 16 112 596 1,980 18600 6250 4950 2700 1,900 ss7 sops|  1988e| o
21-Jut 0 0 ] 0 0 0 0 0 16 210 132 740 4,150 660 4,740 3,728 16 384| 14,774 21,905 4.2%
22-Jul 0 ©0__0 0 3 1120 105 204 363 371 632 2243 744 2715 2,000 g 253 o718|  13505| s5.4%
23-Jul o of o o e 22 40 210 392 5% 610 524 338 828 690 312 0 w2if 4661 B.449| 1.6%
4l of @ 0 0 22 52 26 124 205 424 640 280 142 106 122 222 86 6 2517 3,867 a8
Sdul of o o o 22 24 174 158 Bz 194 216 816 670 BOS 210 112 122 198 3624 3,037] 1.0
25-Jul of o 0o O 0 44 35 B0 42 46 160 424 278 38 2R2 152 290 a5 2168 2268 1.4m
27-Jul 0l 0 0 W] 0 8 0 10 146 568 1,220 660 520 980 640 332 156 206 5,308 42271 31%
28-Jull 0 0 0 D 33 48 252 290 412 382 402 G656 G656 20B 470 152 122 158 4,146 5410| 1.1%
29-Jul 0 0 0 © 19 24 135 145 206 314215 6550 795 311228 95 77 129 3297 3413 1.4%
30-Jul of o o o o0 © 18 0 0 248 28 444 93¢ 44 &5 98 32 gol| z.amn 2504 0.0%
B1-Jul of o o o o o o0 0 3 =22 112 364 578 0 D o o 51 1343 1851 0.0%
1-Aug of o © o ©o @& o o o0 0 0 0 0 0 0 o 0 o 0 51| 04%
2-Aug of o © o o a a4z 102 204 146 120 86 45 3 22 16 0 108] 3,085 886| 0.2%
a-Aug of o o © o o 2 25 76 54 134 74 48 54 28 B2 605| 0.4%
4-Aug ol 0o o 12 4 42 38 54 G W2 44 ai 54 46 48 57 708| 0.8%
5-Aug 0 & 1 1 24 27 21 84 31 58 28 42 54 @ o8 50 80| 0 1%
& Aug o[ 12 20 1@ & 2 10 14 0 10 8 a0 54 =2 28 363 38| 0.1%
7-Aug dfl o & o o0 % 12 18 14 12 @ 2 13 1B 4 276 202| 0.0
8-Aug of 22 80 20 24 322 18 14 12 22 26 18 24 2 18 450 a11| oo
9-Aug| o] 12 6 4 2 18 20 18 18 2 14 18 w2l e 13 335 agal 0.0%
10-Aug] 5 o o 2 0 © 8§ =22 12 10 8 6 B 6 B 120 207| 0.0%
11-Aug a_ s} V] D i 0 10 16 i 4] B 1_‘2 4] I'}_ _El'-dﬂ:uu:'hnq SERS0N 48 94| 0.0%
Totl | 0 52 84 258 321 406 911 1800 2,849 5305 7.691 21740 BB850 16,775 33534 10060 9526 10408 219679] 219,679
0.0% 00% 0.0% 01% (1% (2% 0.4% 0.8% 1.3% 24% 36% 60% 404% 7.6% 153% 67% 4.3% 4.8%| 100.0%

Page 7



Table 4. Expanded daily hourly king salmon migration past the Snake River counting tower, Norton Sound, 1998,

Cutlined areas indicate hours not counted. Mumbers in outlined areas indicate estimated passage.
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ble 5. Expanded daily hourly coho salmon migration past the Snake River counting tower, Norton Sound, 1998.

Culiined areas indicate hours not counted. Numbers in outlined areas indicale estimaled passage. —||
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Table & Aeported hourly chum salmaon obserations at the Snake River counting tower, Narton Sound. 1998,

[[Outiined areas indicate hours not counted f
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Tabile 7. Reported hourly pink salmon observations al the Snake River counting to

|[Owllined areas indicate hours not counted
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Table 8. Reported hourly king salmon observations at the Snake River counting tower, Morton Sound, 1898,
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vable 5. Reported hourly coho salman chservations at the Snake River counting ~Norton Sound, 1988.
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Figure 1. Area location map of the Snake River counting tower project site, Norton Sound, 1998,
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Figure 2. Cumulative migration of all species past the Snake River counting tower, Norton Sound, 1998.
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Figure 3. Daily chum salmon migration past the Snake River counting tower, Norton
Sound, 1998.
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Figure 4. Cumulative chum salmon migration past the Snake River counting tower,
Norton Sound, 1998.
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Figure 5. Daily pink salmon migration past the Snake River counting tower, Norton
Sound, 1998.
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Figure 6. Cumulative pink salmon migration past the Snake River counting tower,
Norton Sound, 1998.
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Figure 7. Daily coho salmon migration past the Snake River counting tower, Norton

Sound, 1998.
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Figure 8. Cumulative coho saimon migration past the Snake River counting tower,
Norton Sound, 1998.
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Figure 9. Diurnal pattern of chum salmon migration past the Snake River counting tower, Norton
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Sound, 1998.
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Figure 10. Diurnal pattern of pink salmon migration past the Snake River counting tower, Norton
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Figure 11. Diurnal pattern of coho salmon migration past the Snake River counting tower, Norton
Sound, 1998.
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Figure 12. Chuim salmon run-timing past the Snake River counting tower, Norton Sound,
1995-1998.
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Figure 13. Pink salmon run-timing past the Snake River counting tower, Norton Sound,
1995-1998.
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Figure 14. Coho salmon run-timing past the Snake River counting tower, Norton Sound,

1995-1998.
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Figure 15. Cumutative chum salmon migration past the Snake River counting tower, Norton
Sound, 1995-1998.
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Figure 16. Cumulative odd year pink salman migration past the Snake River counting tower,
Norten Sound, 1995 - 1997,
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Figure 17. Cumulative even year pink salman migration past the Snake River counting tower,
Norton Sound, 1996 - 1998,
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Figure 18. Cumulative coho salmon migration past the Snake River counting tower, Norton
Sound, 1995-1998.
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