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INTRODUCTION

The Shaktoolik River flows southwest approximately 95 miles from it’s source in the
Nulato Hills to Shaktoolik Bay. The Shaktoolik River is the major salmon producing
stream in the Shaktoolik subdistnict of Norton Sound. The village of Shaktoolik is
located near the mouth of the nver. The Shaktoolik River supports both subsistence and
sport lishenies, as well as a commercial fishery m the subdistnct.

The project is operated by the Alaska Department of Fish & Game (ADF&G) to obtain
more timely and accurate escapement information required for the active management of
salmon stocks throughout the season. Previous attempts by other agencies 1o operate a
counting tower project on the Shaktoolik River have been unsuccessful (Charles Lean,
ADF&G, personal communication). This was the third consecutive year of counting
tower operation that produced usable data (Rob 1997 and 1998).

OBJECTIVES

L. Obtain daily and seasonal estimates ol the iming and magnitude of the salmon
escapement, by species, to the Shaktoolik River.

2. Obtain daily and seasonal estimates of the timing and magnitude of the Dolly Varden
escapement [0 the Shaktoolik River.

METHODS

The Shakioolik River tower camp is located approximately 5 miles upstream from the
village of Shaktoolik (Figure 1). A letter of understanding from the Shaktoolik Native
Corporation authorizes the tower operation on Corporation lands.

Equipment, matenals and supplies for the project were stored in the villages of
Shaktoolik and Unalakleet. The crewmembers traveled to Unalakleet to begin work on 8
June 1998. They. along with Nome ADF&G staff, began moving equipment 1o
Shaktoolik and upriver to the tower site. The camp was set up. Two counting lowers
were erected, one on each side of the river. A flash panel was deployed across the entire
nver. The towers and flash pane| were located approximately 100 feet downstream from
the previous year location. To ensure that the counts made from cach tower only counted
the nearest half of the nver. a section of panel was deployed vertically in the middle of
the river to divide the river into hall.

A 120 volt lighting system was installed to 1lluminate the flush panel durning darl. perinds.
These lights were powered by a portable generator,



The ADF&G, Commercial Fisheries Division (CFD) provided operational funding for the
Shaktoolik River counting tower. Counts began on [6 June and ended on 22 July, 1998.
The counting schedule was 16 hourly shifts each day from 1300 hours to 0400 hours the
following day; during cach hourly shift the crew counted a twenty minute shift on cach
side of the river. A 24 hour count and two days off were scheduled weekly. The two
twenty minute counts from each hour were added together to give a subtotal for each
species. ‘These subtotals were tripled to produce the reported hourly total for each
species. Each day the reported hourly totals were added to produce an unexpanded daily
total for each specics. Every day the daily and cumulative unexpanded totals for each
species wete relayed to the Nome office by radio and telephone via the Unalakleet cffice.

The expanded counts for this report were calculated using the following methods. The 16
hour counts for days off, or for days missed, were estimated by adding the counts of each
hour of the day before to the counts of each hour of the day following and dividing the
result by two, giving hourly counts for 16 hours of the day off. Next an expansion factor
was calculated to expand for the 8 hours not normally counted. This factor was denved
from the weekly 24 hour count by dividing the total count from 0500 hours to 1200 hours
during the 24 hour count day by the total normal 16 hour counl during the 24 hour count
day. Then each 16 hour count for the remaining days was expanded to 24 hour counts by
applying the expansion factor from (he nearest 24 hour count day and multiplying each
day’s 16 hour total by the 24 hour expansion factor, and adding that numbcr to the 16
hour count for each day. This expansion was done for all species counted.

RESULTS

Table | shows the expanded daily and cumulative totals for each specics. The counting
season ended early because of continuing high water (Table 12).

The reported net upstream total hourly counts were: 3,381 chum salmon, 92,384 pink
salmon, 877 king salmon, 0 coho salmon, and 963 Dolly Varden (L'ables 7-11). The
expanded counts were: 5,789 chum salmon, 159,567 pink salmon, 1,755 king salmon, 0
coho salmon, and 2,355 Dolly Varden (Tables 2-6). Figure 2 shows a graph of the daily
cumulative expanded passage of all salmonid species, except pink salmon, counted.
Figures 3-10 show graphs of the expanded daily totals and the cumulative daily totals for
each species.

King salmon were observed on 16 June, the first day of counting. Dolly Varden were first
obscrved on 17 June, pink salmon were first observed on 19 June, chum salmon were
first observed on 25 June and no coho salmon were observed (Table [). The daily peak
count of 918 chum salmon occurred on 7 July, the daily peak count of 16,109 pink
salmon occurred on 7 July, the daily peak count of 222 king salmon occurred on 30 June
and the daily pcak count of 144 Dolly Varden occurred on 24 June (Table I).
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All species counted exhibited a diurnal pattern of rigration past the counting tower. The
greutest hourly chum salmon migration occurred during the hour from 1800 to 1900,
when 10.1%: passed the tower. During the twelve hour peniod from 1500 through 0200
hours, 75% of the chum salmon passed the tower (Table 2 and Figure 11). The greatest
hourly pink salmon migration occurred during the hour from 2100 to 2200 hours, when
11.9% passed the tower. During the ten hour period from 1600 through 0100 hours, 76%
of the pink salmon passed the tower (Table 3 and Figure 12). The greatest hourly King
salmon migration occurred during the hour from 2300 to 2400, when 8.7% passed the
tower. During the eight hour penod from 2000 through 0300 hours, 50% of the king
salmon passed (he tower (Table 4 and Figure 13). The greatest hourly Dolly Varden
migration occurred dunng the hour from 2200 to 2300, when 8.3% passed the tower.
During the eight hour period from 0500 through 1200 hours 39% of the Dolly Varden
passed the tower and during the eight hour period from 2000 through 0300 hours 42% of
the Dolly Varden passed the tower (Table 6 and Figure 14).

An aerial survey of the Shakioolik River counted 1,557 chum salmon on 20 July, 1998.
The total season expanded tower count of chum salmon was 5,789 The aenal survey
counted 27% of the total season expanded tower count of chum salmon. The aerial
survey counted 1,557 chum salmon above the counting tower on 20 July, when the
cumulative tower count of chum salmon was 5,424, The aenal survey counted 29% of
the cumulative tower count of chum salmon on 20 July (Table 1). An aenal survey count
of 89,010 pink salmon was made on 20 July, 1998, The total season expanded tower
count of pink salmon was 159,567, The aerial survey counted 56% of the 1otal season
expanded tower count of pink salmon, The aerial survey counted 82,710 pink salmon
above the counting tower on 20 July, when the cumulative tower count of pink salmon
was 140,725, The aerial survey counted 59% of the cumulative tower count of pink
salmon on 20 July (Table 1).

An aerial survey of the Shaktoolik River counted 1,404 coho salmon on § September,
1998. No coho salmon were counted at the counting tower this year becuusc the project
ended before the coho salmon escapement began.

Climatological and stream observations are shown in Table 12.

DISCUSSION

A counting tower project that focused on counting coho salmon was conducted by the
U.S. Bureau ol 1.and Management on the Shaktoolik River in the early 1990's. That
project was washed out by flooding and no useable data was collected (Charles Lean,
ADF&G, personal communication).

Counting began on 16 June in 1998. This was early enough to observe the beginning of
the escapement of all salmon species, except King salmon.



Shoricomings in the expansion technique are illustrated by the king salmon data during
the first 10 days of counting. The downstream migration of 12 king salmon duning the
0600 hour of the 24 hour count on 22 June had a major impact on the expansion for nine
other days and produced an illogical daily total downstream migration for the first 10
days of the king salmon escapement (Tables |, 4 and 9). More scheduled counts during
the 0500 - 1200 hours time penod would help mitigate this problem, but budget and
personnel constraints make increasing the number of hours counted difficult.

High water and very poor visibility beginning on 22 July made any further counting
impossible. This was the third consecutive year of high water and visibility problems
severe enough to end the project ahead of schedule (Rob 1997 and 1998).

The tower crew reported heavy subsistence king salmon catches in the lower river near
Shaktoolik Village on 22 and 23 June. These catches exceeded the total reported tower
count to date. [n prior years reports of subsistence catches have been used to cauge run
strength. The counting tower 1s an important tool for assessing total run strength and
provides fisheries managers significant additional inseason information.

ACKNOWLEDGEMENTS

Crew members this season were David Bonila, Myron Savetilik, Carl Brown and Charles
Takak. Gary Knuepfer provided many days of guidance and assistance. Fred Bue
supervised the project. A draft of this report was reviewed by Larry Buklis.

LITERATURE CITED

Rob, P. 1997. Shaktoolik River Salmon Counting Tower Project Summary Report,
1996. Alaska Department of Fish & Game, Commercial Fisheries Management
and Development Division, AYK Region, Regional Information Report No.
3A97-02.

Rob, P. 1998. Shaktoolik River Salmon Counting Tower Project Summary Report,
1997, Alaska Department of Fish & Game, Commercial Fishenes Management
and Development Division, AYK Region, Regional Information Report No.
3A98-09,



T-nlg 1. Expanded daily and cumulative migration of all salmonid species pas! the Shaktoolik River counting tower,
Narton Sound, 1998

Daily Cumulative Daily Cumulative Dailly Cumulative Cumulative Cumulative
chum chum pink pink king king Daily coho coho Dauy Dolly Dolly

Date salmon salmon salmon salmon  salmon  salmen salmon salmon Varden Varden
18-Jun 0 0 0 0 -3 -3 0 0 0 0
17-Jun 0] 0 ¢ 0 -6 -9 0 0 a1 81
18-Jun 0 0 0 0 -14 -23 0 0 0 81
19-Jun 8] 0 2 2 -2 -25 0 0 89 180
20-Jun 0] 0 3 5 -11 -36 0 0 72 252
21-Jun O 0 8 13 -8 -44 0 0 51 303
22-Jun 0 0 12 25 -3 -47 0 0 9 312
23-Jun G 0 48 73 -5 -52 0 0 135 447
24-Jun 0 0 27 100 -8 -60 0 0 144 591
25-Jun 2 2 90 190 -13 -73 0 0 117 708
26-Jun 4 5] 240 430 52 -21 0 0 34 742
27-Jun 83 89 617 1,047 118 g7 0 0 26 768
28-Jun 61 150 602 1,649 82 179 0 0 48 8186
29-Jun 30 180 573 2,222 33 212 0 0 60 878
30-Jun 165 345 1,562 3,784 222 434 0 0 56 932
1-Jul 420 765 5,554 9,338 132 566 0 0 34 966
2-Jul 260 1,025 2,979 12,317 94 660 0 0 26 992
3-Jul 209 1,234 1,536 13,853 128 788 0 0 12 1,004
4-Jul 60 1,294 261 14,114 56 844 0 ¢ 13 1,017
5-Juf 108 1,402 1,087 15,201 56 900 0 0 41 1,058
8-Jul 132 1,534 1,917 17,118 24 924 0 0 66 1,124
7-Jul 918 2,452 18,109 33,227 88 1,012 0 §] 6 1,130
8-Jul 158 2610 5,368 39,595 8 1,020 0 0 28 1,168
8-Jul 189 2,799 5,820 45,415 37 1,057 0 0 53 1,211
10-Jul 230 3,028 5,487 50,902 23 1,080 0 0 99 1,310
11-Jul 361 3,350 11,705 62,607 53 1,133 0 0 77 1,387
12-Jul 305 3,695 12,806 75,413 54 1,187 0 0 74 1,461
13-Jul 237 3832 13,898 89,308 45 1,232 0 o] 83 1,524
14-Jul 38 3,970 1,652 80,961 23 1,255 0 4] 81 1,605
15-Jul 323 4293 5,327 66,288 56 1,311 0 0 89 1,704
16-Jul 270 4 583 6,835 103,123 65 1,376 0 0 85 1,798
17-Jul 206 4,769 8,338 111,461 65 1,441 ) 0 81 1,880
18-Jul 247 5,016 10,078 121,539 79 1,520 0 0 59 1,839
19-Jul 215 5,231 9,740 131,279 68 1,588 0 0 102 2,041
20-Jul 193 5,424 9,446 140,725 59 1,647 0 0 87 2128
21-Jul 193 5817 9,446 150,171 59 1,706 0 0 87 2,215
22-Jul 172 5,789 9,396 159,567 49 1,755 0 0 140 2,355

Page 5



Table 2, Expanded daily hourdy chum saimon migration past the Shaktoalik River counting tower, Norton Sound, 1994.

[ Outlined areas indicate hours not counted. Numbers in outlined aress indicate estimated passane. [|

Diale I00 0100 0200 0300 0400 DSOD1200 4300 1400 1500 160 1700 1800 1900 2000 2100 2200 2300 |Towl
16-Jun 0 o o o o o 0 0 of 0 0 o 0 0 0 o 0 9
1 T=ua 4] ] o o o] [ §] u] 1] 1] v] 0 0 ] 4] o 0 a
18-Jun| o 0 o 0 0 o o a2 a 1] aQ a ] Q qQ o Q 0
18-Jus 0 o 0 o 0 B 0 a of o 0 a 0 o a o 0 a
20-Jun 0 0 o o o L“ o o 0 0 i a o i o o o o
il @ o 0 0 o o 0 0 0 0 0 P 0 0 0 0
22-Jun 0 a o a a 0 o a 0 o 0 0 0 0 a 0 o 0
23Jun 0 o ) o a" o o 0 o 0 o a o 0 a o o (]
24-dun 0 0 D 0 o| o o o a 0 o 0 o g a q o o
26-Ju 2 0 f 0 0 o o 0 0 0 0 0 [ 0 0 0 2
28-Jun 3 a i} aQ 0 1 i i) a Q0 o 0 0 0 Q O o 4
27adun) 18 0 ] a 0 17 0 3 0 [ o E 15 5 3 12 o B3
ZB-Ju 12 z z 0 0 12 o 2 z 0 o 8 g 3 3 5 81
28-Jun B 3 a 0 o [ o o 3 [ 0 & o 0 3 a 3 50
Fdun g 3 3 0 o 3 g o 0 0 0 0 3 3 0 21 a1 165

1=dul 15 21 18 15 3| 84| g 18 12 57 15 & 12 12 3 21 365 470
2l 6 07 [E] 15 14 52 5 a & 2a &g 5 8 8 5 o 18 260
) 2 18 15 12 14 5 3 6 20 39 5 & a 5 g 1B 209
4-Jul # & 14 1t o 3 o 0 a 3 3 3 3 B 3 o &l
Sl 2 [ 14 g 11 7 2 8 z 3 3 8 5 3 g 11 11 108
Bl 0 o g 3 g 5 0 12 3 & E 12 B 3 12 24 21 132
Tdul 18 81 &1 54 3 B3 15 24 1z 12 B4 108 84 02 72 M ag 518
8-l g ) 24 . 11 i 6 3 15 § g g 5 3 & o 158
du 30 21 21 B 13 o 18 g 11 12 g 3 3 5 14] 189
10 Jul 24 24 15 & il :.»al o 30 15 B 18 g o o g 3 a7 =30
11l 15 15 21 30 2 48 g g 12 3 3 5 45 18 18 12 42 361
12-du 20 5 g 14 12 g 5 11 21 17 3 20 26 18 a3 17 305
#3adul 21 3 -3 3 o 30 [ 12 33 30 g E 8 48 21 g 237
b4l a 0 3 3 of = 0 o 0 o 0 & 3 ¢ 3 8 a8
15-dul ] -3 g 12 n[ 41 o 0 3 g g 138 8112 0 & g 323
46-dul 5 8 B B 3 34 2 5 8 14 g 74 48 21 2 7 270
17-Jul g 15 B 3 a g 2 18 12 g 15 30 a 27 4 208
18-Jul 27 g 15 3 j‘ :j[ 12 9 ] 18 iz 18 3 12 a 18 27 247
13-l 0 8 5 3 5 27 12 g 14 1 H 20 12 ) 5 14 14 216
20-Jul 12 6 5 3 3| 24 12 9 14 " 11 20 12 20 5 14 14 193
21-Jul 12 5 3 3 3 24 12 g 14 11 11 20 12 2 5 14 14 193
22-Jul 12 & 3 g 3 22 12 gl 18 3 g 21 15 27 o g 0 172
Tatal 523 254 239 218 188 704 124 228 233 313 363 582 445 378 270 385 4a8| 5789
56% 51%  52% ATR  33% 122% 2% B9% 40% 64% BA%  100% T 5% 47% BT 7| 1000%




Tal Zxpanded daily hourly pink salmeon migration past the Shakloollk River ¢, J lowar, Noron Scund, 19948

! Cutiined ateas indicate hours nol counted. Numbers in cutlingd araas indicate estimatod EHE

= o
Dats D00 D00 00 0300 o04pn 05001200 300 1400 YSDG 1800 IVDO0 1B 1000 2000 P00 Z200 2300 |Tou Toul
16-Jun 0 o 0 n 3 0 0 [ 0 o o 0 0 [V o] oow
17-4un ] 0 o o o o o o 0 a 0 o 0 a o ol oo
18-Lun 0 a o o o o 0 0 4 a o o i 0 a of oo
181 0 0 0 0 0 0 0 2 of o o o 0 o a a 0 2l oo
| 0 g 0 o ol of 0 3 0 o 0 a 0 0 0 o g al oos
T1-Jun a 3 2 o o 0 [ 3 0 o 0 0 0 7 o [ Bl onow
Zpdun 0 [£ 3 a [ [ 8 a o o o 0 0 o 0 0 [ 1l oo%
23-Jun o 0 ] o 1] i ] . 18 a L] ] 3 0 ] 44 0.0%
2d-Jun 0 0 i) 0 1] o Q 0 1] '] '] 0 ] 3 d 7 0 O
26-Jun [ 15 o E 3 zﬁ o 0 8 D 3 3 [ 12 24 0 80 Ho| o
27-Jun 30 a8 8 3 1 12 o 6 i 3 Ex] = 2¢ 75 75 <4 817  04%
28-Ju 32 15 30 23 33 233 18 34 e B 5 7 18 1% Y] 4t | nan
20-Jun aa i3 42 42 48 22 24 -y -] 15 -] a a a 12 12 48 55 04%
30-Jun 45 7 = 51 j a 3 3 6 o 3 [ 8 24 a m a3s| 1882 10w
¥edul 177 16 108 135 1 2 9 forg 30 pr] 366 96 73 108 138 P2y sga| B854 g%
2-J 107 119 113 65 &3 1154 & 18 20 72 W a2 144 &2 £ 305 il zavel e
3-Jud 27 57 27 5 65 5 15 20 72 191 a2 145 52 7 285 a7l vems| o
4-Ju ) 4% T ] 11[ 3 3 9 8 15 7 24 18 9 -12 7] eer| 02w
5-d e 15 21 3 8 o5 11 20 21 a1 B3 77 a0 75 108 140 1087 0w
-l 51 33 15 21 12 a1 18 % 3 75 =0 126 135 132 201 ) ] IR R T R
Fedud ars 468 342 348 681 195 158 278 285 680 1841 2288 1352 2602 2820 1764 16009 1wk
B-du 1,243 4 2365 184 1 24 1865 273 591 453 288 A2 276 A5 L] 180 1,368 4.0
B-u g7 474 an 209 140 246 g 37 249 362 551 255 263 180 a1l 35 gazol 6%
10 Jed B 488 405 = 1 B e b s 132 618 e 123 B4 141 218 5TD G487 3.4%
110l 75420 60 P 243 v34 1 Yk 485 a8 40 a2 a7 423 ow3| 1708 T
12-1 15D TZ3 437 189 218 \,042 168 134 525 243 404 TE1 2151 341 3585 378 678 ‘2m06] AO%
13-Jul a2 1.023 504 e m 1,131 83 121 1020 T 348 i85 165 255 @643 X3 1682 3R B.7%
14-Jul 108 Y ] ] ?4. 1a 51 72 G 10z 5 188 128 150 138 213 e8| 1esz|  10%
18-Jul 2 72 114 a4 u 132 B7 ] 279 102 1215 1,440 363 155 260 144  moeT|  3aw
165 418 218 143 Ba 129 556 176 478 278 294 339 ¥ 1,081 524 455 555 8638 £a3%
17 0 60 171 B ! 218 BEd 459 ) 578 358 BaY 664 754 816 s  gam| 6%
18-l gan 158 513 141 ;’j 122 155 73 818 720 as3 41 951 5o B52 1389 007R| a3
194 B 87 200 ] 174 733 132 158 £ aa% 1,196 1,82 7 747 508 B2 g740 61%
20-Jus 507 == 287 47 1208 760 k- 154 a0 883 1,196 1188 717 T&T 506 542 Bl oa8| Eon
i~ - 55a =7 147 120 T 132 158 350 568 1,194 1,188 T TAT 508 42 84 448 5%
2] EE'.-'-" = 267 147 120 65 22 1 Ed 20 52 1871 2.013 583 B3 21 =3 300 ) 5.5%
Tos 0008 8037 E4TR 2898 22854 IE380 X338 4485 ES73 2 T4A00 11809 13683 172384 BBOT  1BEI 11557 12804 1EOSET
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Table 4. Expandad daily hourly king salmon migration past the Shaktoollk River counting lower, Norlon Sound, 19598,
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Junting ower. Morton Sound, 1988,
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Table 6. Expanded dally hourly Dolly Varden migration past the Shaktoolik Biver counting lower, Norton Sound, 1998,
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7 Roeported hourly chum saimon observations al the Shakioolik Rivar cour

d aréas indkcala hours nol counled

var, Norlon Sound, 1998,
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Tabie B. Repoded houdy pink salmon cbservations al the Shakloolik River counting tower, Norion Sound, 1888,
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Table 8, F «d hourly King $almon observations al the Shaktoolik River counting tor srton Sound, 1998,

|[DIJTIfned areas indicate hours not counted l|
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Table 10. Reperled hourly coho salmon observations al the Shaktoolik River counting lower, Norton Sound, 1998,

@rE areas Indicate hours notl counted |
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Tanle 11. Raported hourly Dolly Varden coservations al the Shakioolik Biver counting 1ower, Norton Sound, 15938,
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Table 12. Shaktoolik River counting tower climatological and stream observaiions, Norton Sound 1998.

Air Water
Temperaiure Temperature Percent Water Water
Dale Time {°C) (2C) Cloud Cover Guage (") Visitilty Remarks
15-Jun 12:00 13 11 Clear Clear
16-Jun 12:00 16 10 Clear Clear
17-dun 12:00 15 11 Clear Clear
18-Jun
19-Jun 12
20-Jun 12:00 12 100% 21
21-Jun 9.00 11 20.7
22-Jun 9:00 1 19.5
23-Jun 12:00 11 12 100% 20 Clearing
24-Jun 12:00 11 12 100% 18  Clearing
25-Jun
26-4un 12:00 10 11 100% 18 Clearing
27-Jun 12:00 15 12 70% 17 Clearing
28-Jun
29-Jun 12:00 13 14 Rain 15 Clearing
30-Jun 12:00 16 15 15 Clearing
1-Jul 12:00 14 15 14  Clearing
2-Jul
3-Jul 12:00 15 13 31 Poor
4-Jul 12:00 14 12 27  Clearing
5-Jul
6-Jul 12:00 15 14 24 Clearing
7-Jul 12:.00 15 14 21 Clearing
8-Jul 12.00 10 14 20  Clearing
9-Jul Clearing
10-Jul 12:00 14 13 19 Clearing
11-dul 12:00 17 14 18  Clearing
12-Jul
13-Jul 12:00 13 13 15  Clearing
14-Jul 12:00 15 12 15  Clearing
15-Jul 12:00 14 12 15 Cloudy
16-Ju!
17-Jul 12:00 15 14 17 Murky
18-Ju! 12:00 17 15 16 Clearing
18-Jul
20-Jul
21-Jul
22-Jul 21:00 18 16 14 Murky
23-Jul 12:00 16 15 16 Murky
24-Jul 7:00 14 14 23 Murky
25-Jul 12:00 15 11 39 Poor
26-Jul 9:30 71
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Figure 1. Area localion map of lhe Shaktoolik River counting lower project site, Norton Sound, 1998,
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Figure 2. Cumulative passage of all salmonid species, except pink salmon, past the Shaktoolik River
counting tower, Norton Sound, 1998.
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Figure 3. Daily chum salmon migration past the Shaktooclik River counting lower,
Norton Sound, 1998,
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Figure 4. Cumulative chum salmon migration past the Shaktoolik River counting tower,
Norton Sound, 1998.
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Figure 5. Daily pink salmon migration past the Shakloolik River counting tower,
Morton Sound, 1988.
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Figure 6. Cumulative pink salmon migration past the Shaktoolik River counting tower,
Morton Sound, 1998,
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Figure 7. Daily king salmon migration past the Shaktoolik River counting tower,
MNorton Sound, 1998.
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Figure 8. Cumulative king salmon migration past the Shaktoolik River counting tower,
Norton Sound, 1998.
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Figure 9. Daily Dolly Varden migration past the Shaktoolik River counting tower,
Norton Sound, 1998.
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Figure 10. Cumulative Dolly Varden migralion past the Shakioolik River counting tower,
Norton Sound, 1998.
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Figure 11, Diurnal pattern of chum salmon migration past the Shaktoolik River counting tower, Norton
Sound, 1994,
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.1gure 12. Diurnal pattern of pink salmon migration past the Shaktoolik River counting tower, Nartan
Sound, 1998.
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Figure 13. Diurnal patiern of king 5almon migration past the Shaktoolik River counling tower, Norlon
Sound, 1998,

14.0

12.0%
o 10.0
o
o
0
7
[+ "
[+ 8
=
o
¥} B.0%
™
=}
o Average ol the DS00-1200

4.0 sxpandad counl

o

000 D200 0500 0BO0 1000 1200 1200 1600 1800 2000
Hours

Figure 14. Diurnal pattern of Dolly Varden migration past the Shaktoolik River counting tower, Norton
Sound, 1998,
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Figure 15. Cumulative migration of chum salmon past the Shaktoolik River counting tower,

Mumber of Chum Salmon

Norton Sound, 1996-1998.
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Figure 16. Cumulative migration of pink salmon past the Shaktoolik River counting tower,

Number of Chum Salmon

Norton Sound, 1996-1998.
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Figure 17. Cumulative migration of king salmon past the Shaktoolik River counting tower,

Mumber of Chum Salmon

MNorton Sound, 1996-1998.
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Figure 18. Cumulative migration of coho salmon past the Shaktoolik River counting tower,

Number of Chum Salmon

Morton Sound, 1996-1998.

G000
5,000
4 000 |
|
3,000 |
2,000 : —— Cumulative Coho 1998
| —{— Cumulative Coho 1987
1,000 1 —d— Cumulative Coho 1998
O T el o B .......n__..ﬁln i . " |
12-dun 17Jun 22-Jun 2F-Jun 2yl Fedul o 12-Jul AT7-Jud 2200l 27-Jud 1-Aug S-AUg TT-Aug

Date

Fage 26



Figure 19. Cumulative migration of Dolly Varden past the Shaktoolik River counting tower,
Norton Sound, 1996-1998.
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