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ABSTRACT

The orth River is the largest of the five major tributaries of the Unalakleet River. which is the
largest salmon producer in Norton Sound. The counting tower is located approximately 20
minutes by boat upstream from the village of Unalakleet in Eastern Norton Sound. This was the
sixth consecutive year a salmon counting tower was operated. A counting tower was previously
operated for three years from 1972 through 1974 and for three years from 1984 through 1986.
The objective of the project was to obtain daily and seasonal information concerning the timing
and magnitude of the chum, pink, chinook and coho salmon escapement to the North River.

ounting began on 5 July and ended on 15 September in 2001. The expanded counts for 200 I
were: 6,515 chum salmon, 24,737 pink salmon, 1,337 chinook salmon, and 12,383 coho salmon.

KEY WORDS: chum salmon, chinook salmon, pink salmon, coho salmon, counting tower,
North River, Unalakleet, Oncorhynchus
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INTRODUCTION

The orth River is the largest of the five major tributaries of the Unalakleet River, which is the
largest salmon producing system in orton Sound. This was the sixth consecutive year a salmon
counting tower was operated on the North River, approximately three km above its confluence
with the Unalakleet River (Figure I) (Rob 1997, 1998, 1999 and Kohler 2000, 2001 ). A
counting tower was previously operated on the North River for the three years from 1972 through
1974 near the North River bridge (Regnant and Trasky 1973, and Cunningham 1974 and 1975)
and for the three years from 1984 through 1986 (Lean 1985-1987). Chum salmon werc the
primary species of harvest for tile Unalakleet Subdistrict commercial fishery during tile early
years of the project. The project was discontinued at tilat tinle because there was no funding for
the the project and because the small chum salmon run on the North River was not considered to
be a reliable index of chum salmon abundance for the entire Unalakleet River system. Recent
increasing commercial inlportance of pink. chinook and coho salmon combined with the
relatively large runs of these species in tile orth River, and the availability of funding, combined
to make tilis project feasible again.

The objective of this project was to obtain daily and seasonal information concerning the timing
and magnitude of the chum, pink, chinook and coho salmon escapement to the North River.

METHODS

The North River counting tower camp is located on Unalakleet ative Corporation land. The
camp is approximately 20 minutes by boat from tile village ofUnalakleet.

A tent camp with two tent frames and an outhouse was established during mid-June. A
scaffolding tower was erected on the bank of the river to serve as an observation platform. A 15 x
2.5 m vinyl canvas flash panel was placed on tile 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. An array of four 120 volt lights was mounted on a post below the tower to
illuminate tile flash panel during periods oflow light and darkness.

Counting began on 5 July and ended on 15 September. The project design called for the crew to
count 20 half-hour counts for three days followed by 24 half-hour counts on the forutil day. In
actuality only three 24-hour counts were made the entire season. The daily counts considered in
this report run from 0000 hours to 2330 hours. The counts for each half-hour shift were doubled
to produce the reponed hourly counts for each species. Each day the reported hourly COUnlS were
added to produce a daily subtotal. Every day, the daily and cumulative subtotals for each species
were relayed to the ADF&G 1Jnalakleet office by radio.



The expanded counts for this report were calculated uSlng the following methods. The counts for
the days off 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 expanded hourly counts for
the hours of the day off. The expanded counts for periods of time greater than one day missed
were linearly interpolated in a similar manner (Rob 1999).

RESULTS

The expanded daily and cumulative totals for each salmon species are shown in Table I.
Challenges with high water conditions, personnel, and mechanical problems with the weir are
described in the discussion section, affected reliability of the reported salmon passage estimates,
most notably between 17 and 20 July, 10 and 12 August, 15 and 18 August, and 5 to 10
September. The expanded counts were: 6,515 chum salmon, 24,737 pink salmon, 1,337 chinook
salmon, and 12,383 coho salmon (Tables 2-5, Figure 2). The actual reported total hourly counts
were: 4,587 chum salmon, 20,144 pink salmon, 888 chinook salmon, and 7,572 coho salmon
(Tables 6-9).

Chum, pink, and, chinook salmon were observed on 5 July, the first day of counting and coho
salmon were first observed on 24 July. The daily peak count of 424 chum salmon occurred on 13
July; the daily peak count of 1,981 pink salmon occurred on 24 July; the daily peak of 131
chinook salmon occurred on 16 July; the daily peak count of 2, I07 coho salmon occurred on 8
August (Table I).

Approxinlately 72% of the chum salmon passage occurred during the month of July (Table 2,
Figures 3 and 4). Approximately 82% of the pink salmon passage occurred during the 3 weeks
from 23 July through 12 August (Table 3, Figures 5 and 6). All of the chinook salmon passage
occurred before I August (Table 4, figures 7 and 8). Approximately 72% of coho salmon
passage occurred between 8 and 28 August (Table 5, Figures 9 and 10).

All species counted exhibited a diurnal pattern of migration past the counting tower. During the
twelve-hour period from 1600 to 0400 hours, 82% of the chum salmon passed the tower (Table 2
and figure 11). During the twelve-hour period from 1600 to 0200 hours, 80% of the pink salmon
passed the tower (Table 3 and Figure 12). During the period from 1600 to 0600 hours 91 % of the
chinook salmon passed the tower (Table 4 and Figure 13). During the eleven-hour period from
1600 to 0300 hours, 76% of the coho salmon passed the tower (Table 5 and Figure 14).

A peak aerial survey count of 330 chum salmon was made on 31 July 2001. The aerial survey
counted 5% of the total season total count of chum salmon. The peak aerial survey counted 330
chum salmon above the weir on 31 July, when the cumulative tower count of chum salmon was
4,735 (Table 1). The aerial survey counted 7% of the cumulative tower count on 31 July.

2



An aerial survey count of 367 chinook salmon was made on 31 July 2001. The aerial survey
counted 27% of the total season weir count of chinook salmoD. The aerial survey counted 367
chinook salmon above the tower on 31 July, wheD the cumulative tower count of chinook salmon
was 1,337 (Table 1). Tbe aerial survey counted 27% of the cumulative tower count on 31 July.

Climatological observations are shown in Table 10.

DISCUSSIO

This was the sixth year the North River tower project operated at this site. It was started in 1996
through the cooperation with the Bering Sea Fishermen's Association and Kawerak Incorporated.
Water conditions at this site have been marginal at best with high water washouts causing the
project to shut down prematurely during the previous five seasODS. In 2001 daily counting was
beguD OD 5 July, but the weir and flash panel installatioD was Dot completely in the water until 7
July. The weir was removed during the last three weeks of counting and the flash panel did not
cxtend the entire width of the river.

The counts were used as relative comparisons from day to day for assessing run strength. Large
blocks of time were not counted due to poor conditions, personnel problems, and weir failure.
Although count expansions were calculated to estimate salmon abundance, confideDce in those
numbers should be minimal because broad liberties were taken with the sampling assumptions.
During the periods from 17 July to 19 July, 10 August to 11 August, 15 August to 17 August,
and 5 September to 9 September all the counts were missed and a considerable portion of the run
could have passed during this time (Tables 2-9). Efforts were made to count during the times of
day when the highest salmon passage typically occurred (mornings and evenings). Often, much
of the river was not visible duriDg low light and murky conditions after the weir was removed
aDd the flash panel did not span the entire river. Therefore, actual counts should be considered
minimal counts and expansions are simply best approximations.

The chum salmoD passage estimate was Dear average since the project started iD 1972.
Significant Dumbers of chum salmon were probably missed because of the problems with the
weir and flash panel (Appendix Table 1 and Figure IS). The odd year pink SalmOD passage
estimate was the second lowest recorded but well above the minimum tower Biological
Escapement Goal (BEG) of 8,500 (Appendix Table 2 and Figure 17). The eveD year pink salmon
escapements are shown in Appendix Table 2 and Figure 16). The chinook salmon passage
estimate was the third lowest ever recorded and at the lower end of the tower BEG range of 1,200
to 2,400. However, the chinook expansion for the periods 6-9 July and 16-20 July played a large
role in the passage estimate (Appendix Table 3 and Figure 1 ). The coho salmon escapement was
the highest ever recorded (Appendix Table 4 and Figure 19).

Caution should be taken when using this data as numerous counts were missed and other counts
were excluded due to data coliectioD methods.
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Table 1 Expanded dally and ClJrTlJlatlVtl m1graUon or aU salmon 5PeCles pasl the North River counting tower, Norton Sound, 2001

CUlT\,llaUve ~mJlalive CUlTlJlauve
031. Daily Chum Chum DaltyPlnll CurTlflahve Pink Dally ChInook Ch.- Dally Coho Coho

5-Jul , , • • 10 10 0 0....~ 175 117 78 64 .. 75 0 0
7-Jul 333 510 341 425 99 174 0 0
....'1 198 708 '38 663 106 280 0 0..... '55 963 '34 897 100 380 0 0

'''''''I "" 1,166 '25 1,022 '4 404 0 0
11.Jut 31. ',482 '12 1,134 42 446 0 0
12.Ju1 399 1.881 13' '.265 80 506 0 0
13.Jul 424 2,305 '59 1,524 .7 803 0 0
l¢..Jul 132 2,437 156 1,680 72 '75 0 0
IS-Jul 7. 2,516 150 1,830 38 711 0 0
IS-Jut 305 2,821 482 2,312 131 64' 0 0
11.Jul 215 3.036 383 2,675 9' 934 0 0
18.Jul 215 3,251 383 3,038 ., 1,026 0 0
19·Jul 215 3,466 383 3,401 ., 1,118 0 0
2O~w 145 3,611 235 3,838 53 1,171 0 0
21.Jul ., 3,673 22' 3,857 29 1,200 0 0
22.J~ 53 3,726 ,., <1,118 11 1,211 0 0
2J.Jul 58 3.794 209 4,327 0 1,211 0 0
24·Jul 89 3,863 1.981 .,308 22 1,233 41 41
,~ 48 3.931 ',445 7,75.1 14 1.247 41 82
26-Juj 110 4,041 ',594 9,347 '0 1.257 122 204
27.JuO 78 4,119 588 9,913 8 1.285 150 35-1,...... 272 4,391 1,739 11,652 15 1.280 ". 730
~ 156 4,547 1,494 13,146 23 1,303 338 1.068
3O.Jw 124 4,671 1.421 14,567 27 1,330 320 1,388
31·Ju! 64 4,735 94' 15,516 7 1,337 .. 1,474
1.Aug 80 4,795 1,505 11,021 0 1,337 '09 1,583
2-Aug 58 4,883 8'5 17,646 0 1,337 ,31 1,714
3-Aug 8' 4,945 1,680 19,526 0 1,337 '44 1,958
4-Aug 48 4,993 508 20,034 0 1,337 150 2,108
50Aug 37 5,030 81. 20,653 0 1,337 243 2,351...... .7 5,097 583 21,236 0 1,337 261 2.612
7-Aog 80 5,157 741 21,9n 0 1.337 207 2,819..""" 104 5,251 575 22,552 0 1.337 '43 3,062..""" 373 5,834 ... 23,251 0 1,337 2,107 5,169

,..""" 20' 5838 417 23,668 0 1,337 1.236 6,<105
11.Aug 20' 8,038 417 24,085 0 1,337 '.238 7,641
12_ •• 6,107 268 24,351 0 1,337 ... 8,206

''''''' 32 6,139 75 24,<126 0 1,337 403 8,809
14-Aug 42 6,181 ., 24,487 0 1,337 374 8,983
'50Aug 34 8,215 54 24,541 0 1,337 311 '.294
U).Aug 34 8,249 53 24,594 0 1,337 308 9,602
17-Aoo 34 6,283 53 24,647 0 1,337 308 9,910
18-Aug 31 6,314 48 24,895 0 1,337 218 10,128
19-Aug 32 6,346 '8 24,723 0 1,337 145 10,273
20·Aug 20 8,386 4 24,727 0 1,337 ,.7 10,440
21·Aog 48 15,412 • 24,733 0 1,337 338 10,778
22·Aug 12 6,424 4 24,737 0 1,337 107 10,885
Z3-Aug 4 6,<128 0 24,737 0 1,337 143 11,028
24-Aug , 6,430 0 24,737 0 1,337 181 11,189

'5-""" 8 6.<136 0 24,737 0 1,337 10' 11.291

'...... 18 6,<154 0 2<1.737 0 1,337 17' 11,<163
27·Aug 4 6,458 0 24,737 0 1.337 ., 11.555
28-Aug 5 .,483 0 2<1,731 0 1.337 ,41 11.702
29-.... , 6,<164 0 24,731 0 1.337 4' 11,747

3Q.'''' , 6,465 0 24,737 0 1,337 " 11,764
31-Aug 1 .,- 0 24,137 0 1,337 4' 11,833

I""'" , 8,<168 0 24,737 0 1,337 58 11,891
,...", 7 6,475 0 24,737 0 1,337 83 11.974
J.Sop 8 6,483 0 2<4,737 0 1,337 87 12,061
4,5ep • 6,491 0 24,737 0 1,337 •• 12,120
5-5ep 4 BA9! 0 24,737 0 1,337 34 12,154
5-5ep 4 6,499 0 24,737 0 1.337 34 12,188
7-8el> 4 6,503 0 24,737 0 1,337 34 12,222
8-8el> • 6,507 0 24,737 0 1,337 34 12.256
Jl.5ep 4 15.511 0 24,737 0 1,337 34 '2.290

'..... 4 6.515 0 24,137 0 1,337 25 12,315
11-8el> 0 6,515 0 24,737 0 1,337 10 12,325
12-Sep 0 6,515 0 24,737 0 1.337 12 12.337
,:>Sop 0 15,515 0 24.737 0 1.337 18 12.355
14-&1;:: 0 6,5:5 0 2.-',73; 0 1,337 11l 12.375
ls.S§ 0 6,515 0 24.737 0 1,337 8 12.383

T.... 6.515 24,737 1.337 12,383
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Table 2 Expanded dally hOUrly chum lman mlgrallon past the NOt1/l River counUng IOWlIf. Nor1on Sound. 200'

0UlWled .... ......Ie""'" ..._ umbln i'l OUU...... ind£ale es&maled peaoe

ooסס"' Oil'" 0200 cnoo "'00 00 0100 '000 1100 1:'00 ,:lOll ,.... ,.... ,.... '700 ,.... .- lOOO :'00 noll T..,.. 0 0 0 , 0 0 , •
lloJW 2 0 0 2 0 0 • • , t1! 21

1.... , 2 2 0 • 0 0 • , JS:l St..

lI.Jul 52 ,. :e 52 12 0 • • • 0 • I ... 'O1l

D.I'" •• :z.t • $4 .. 20 t2 II • • • • • :lSS 31'"
'OoJ'" 51 • 7. • 0 ,. 0 0 • • • 10S ,'"
It·Jut • 21 II 0 • .. • 01 ,. II 18 ". .."
,2..1.... .00 18

" • 0 , • ,. >2 ,.
15.... II • • 2 • • • OJ 2' 71 so

22 U 0 • • 0 • • 2

• ". 0 • • • • •.. , • • • II .. •• S • • 0 .. t2 •• , • • 0 .. '2 •• , I • 0 .. 12 •
2...... • S • 0 • .. II 2' ,. ,'!

21~ • • ,. 0 a '0 • • .2
2Nu' 0 • 2 I 2 • • 12 2 53
2~ • 2 0 2 0 • I. • '2 a ••,....... • 2 • .. • 20 a a ••
~ 0 2 a • • • • 2 ..- • 2 2 It II 18 20 0 0 110
%7.... • 0 • • 12 ,. a 0 • 2 "• 2 • • 0 4 I .. • "

II 20 2n
2O-Jul 24 so II 0 • • • 2 2 • I~

»..luI II • .. a • -l 2 1 • ,:z.t
........ a 2 0 0 0 I • 12 •• 2 ,. I< ."",_

I • 12 a • 0 • • 0 • eo 0
2_ 0 • I 0 2 • 2 2 ,. • I. , 00.

Muo 2 • • 2 a .. 22 '0 • 0 .2.- 2 2 0 2 • 2 2 a 2 0 ..
S"""o 0 2 2 2 0 2 • 2 a 2 ,.,
....... • • • '2 • I 0 • 2 2 17

7_ • 2 ,. a 1 , .. • 2 -2 eo...... .. so • , • 0 • a II ,O'...... .. ,. • " .. 11 eo Q .. .2 .0 ]7'
'0"""0 20 • a • so co 2' :I:S I 202"- I 0 I so co 11 2' I 2lll12_

20 I • I , 0 0 • 0 0 .. 11

'Muo 2 a • • a a • 0 • • a2 051l.

'....... • • 0 a , • • 0 • , , .. O.
l!IoAug • , a 2 a a a 0 , , .. OS"

'...... , a , 0 a a a 5 , .. os",
tl-"'O , a 2 0 0 0 a 3 3 .. 051<

'...... , • 0 0 0 0 0 • 0 st os....... 0 2 Z • 2 2 0 • 2 0 52 0
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Table 8 Reported hourly chinook salmon observations altho North River COUnlJ"IllOwllr. Not1On Sound. 2001
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Table 10 North River counting loWer cJmatological and stream obselValions. Norton Sound, 2001

Date Water Temp-F Water Level -
5·Jul
6·Jul
7·Jul
8·Jut
9.Jul 52 36.0

10-Jul 50 36.0
ll-Jul
12..Jul 50 29.0
l3·Jul 49 30.0
14.Jul 50 31.0
l5-Jul 54 31.0
16·Jul 50 360
17.Jul
1S·Jul
19·Jul
2O-Jul 53 43.0
21·Jul 52 410
22·Jul 50 39.0
23·Jul 53 360
24-Jul ... 36.0
25-Jul
26·Jul
27·Jul ... 34.0
26·Jul 50 31.0
29.-Jul 49 32
3O.Jul 51 31
3hlul 50 30
1·Aug 51 29
2·Aug
3-Aug 46 26
4-Aug 42 27
5-Aug 45 22
"Aug 45 26
7·Aug ... 26
&-Aug ... 25
9-Aug 50 36

1D-Aug
".Aug
'2·Aug 50 39

'3-Aug 50 39
14-Aug 45
.5-Aug
16·Aug
17-Aug
l8·Aug 43 56
19·Aug 46 52
20·Aug 46 55
21-Aug 46 53
22·Aug 43 47
23-Aug 43 45
24-Aug ... 42
25.Aug
26·Aug 46 36
27·Aug 44 36
2&-Aug
29-Aug 50 35
3Q.Aug 49 33
31·Aug 49 36

l.sep 49 35
2.sep ... 34
a.Sep 46 32
4-5ep 46
5-Sep 44
6-Sep
7-Sop
8-Scp
9-5op

to·Sep 45 5'
11-$ep 45 49
12-5ep 45 47
t3-Sep 45 41
t4-5ep 43 41
15-Scp 42 40
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Figure 1. Area location map of the orth River counting to er project site, Norton Sound, 2001.
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Figure 5. Daily pink salmon migration past the North River counting tower, Norton
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Figure 7. Daily chinook salmon migration past the North River counting tower, Norton
Sound, 2001.
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Figure 19. Cumulative coho salmon passage past the North River counting tower,
Norton Sound, 1985 and 1996·2001.

25



Appetldu. Table t o-..o.muIa¥.ctun.anon~pall.NNonIIRlv.COI.nIInO~ NoIton Sound. 1012-1014 IlllW-l_n ,gga..2ClD1

Itn·74 I.... 1-..2001
0.. "" ,m UI14 ,... "" ,'" ,... "" ,.... 'M ... 2OOIA.....~0m~,..... •,..... • • •

""'" " • • ,
,~... • • • ,,..... ." • • ,...... ." • • "

,
21·JI.n ~ , • "

,
""'" ~ 3 • 21 •2..... ~ • • oo ,.
24•..w ". , 0 " """" • 0 0 ,oo " • ". "..."" 0 , 0 201 " • ,.. 58
27·Ju.1 "

, • 0 ". '01 • '" ..
2""~ " , • " 233 '" • ,.. "..."" 0 " .. 0 " '" '" 0 ". "."'J~ • " '" 0 .. '" '" 0 310 "0,." • on ...... 0 '" '" '01 • .,. 211,.... • '" '" • 10' m m "

, '" '"..... " '" ." • M '.... ... "
, n. '01..... .. '" ... 0 ,''' ,... - .. , '.030 .0>

'" " ." ." 0 ,.... l..3OO ." 10 • 1,122 , "...... " m '" " ,.... 1.011 1,111 '" , 1.1$2 on '",.... .. • '" ." ,. ,.m ..... .." ... " 1.114 '" '"..... '" • ", '" " 1.121 4.014 '.'" '" " 1,_1 10. 1.072..... '" '3l ne ." " z.ol1 ..... 1.411 '" .. :us> ... 1.171,..... ... '" n. ... " =, .-'" '.... '" OS, 2.437 l,lM ..n
""" ... O5' ne '" " ,... 5,810 '.... '" ,., ....,

I.'" 1.421

".... '" OI' n. no " ,... 5.071 ..... ." ,., ".. UlIl '....,..... m 1,041 ,oo '" ... "'" .... ,..., ... '" "" "" l,n4
I..... ... ,.... '" 1,1" ... '''' .,.. 1,an OlD '" 3.061 ,." ..'",..... 1,114 "~ "" 1,431 '" 3,158 1.122 "OI '" ." 3,'51 "" ,...
""" 1.411 "OO ". 1,531 ." ...., ,.... ".. m ... ...., '''' """"" I.... ,... ... '.... ... .'" 7,450 ,.... ,.. '.... ""3 ,.... ,....,..... 1,742 ,.. ,m '"

.,,, "... '''"' '" '20' 3,7511 "" ,OO',..... 1,742 ',017 "50 1,077 .... ',582 '" 1,432 .... 3,'" ,........ ,.,.,. ','10 2,4111 '.130 ',1171 ..... ... ,.m 4,031 3,111 3,ISfJ

""" I.... 3.... 2,5n '.... .... 4,310 ... I,Mll 4.187 3,en 3,325

""" 1,000 3,rllll "'., ',,," i,173 4,4" on ",OO ',303 3,no 3,412
".... 2, 110 '.'" 2,&12 2,12l1 11,501 4.541 ... "" 4,SG2 '.1io! U73,.."" 2,,", 2,848 2.2711 i,71' 4,71i ." ,.". 4,445 ..." .....
25-J_ 2.241 2,870 2,41' i,780 4,817 ". 2,547 4,542 3,831 3.183..." ".. ','" 2.531i1 4,043 '" .z.e07 4,11711 4,041 "...""" ,.... ,... 2,11063 ..... '" ,.... 4,1114 4,1 III 3,030,.."" 2.'" 2.1iI15 2,;'33 5,175 ',033 "" .... 4.:!O1 ........... 3,129 ..... ',,", ,.", 4,140 4.541 3,417...... 3"" ',110 1,103 2,811 "OO .." .....
""" 3.333 .... 1,ln ,... '.'" ..no .",
I..... ,..,. .'" 1.213 ,... '.'" '.'" 1.115
2..... 3.'" "5O .... ,on 4012 '.'" .n•...... .130 .... ,...' 2,_ .... .,045 ,....- .... 8,318 '.211 3,010 ','" '.'" ..."...... 3.... ..... ,,,., 3.... ..... .... "'3....... .... .... ,.... 3.1'*0 U07 "'" ..."'..... ..... ..... ''= ,.... 4,843 'OS' 4015....... .,In ..... ,.... ,.... ..... ....' ............ .,1711 1,112 '.'" ,.... 4012 .,... ..",...... .,212 ..... ,.... 3,:XU 4.151 ..... 4.125

"..... ..... .,,, \.'" ..... • .•1 ~... 4.165

"..... 4.:1.:11 .... '.'" 3.4li • 0>, 8,107 41111,- •.m .no ,.... ~,.. Ulil,- "., ..... ..... "11 ....,- ',,," .... ",," 1;1S •. i24,........ .,377 ..." I .... 1,240 .."""..... ..... ','" '.020 ..,., .....
'....... .,.25 .'" .,041 1.314 5.10l1,- •."*" ','" •. ISI .... S,lll........ 4,472 1,ln 4,378 ..... 5,2.2
21·"Uij .,473 I.Ml •.S70 e,412 5,301
22·AUO 4,480 1.815 4,7.7 1,.24 Ul1
23-Auv ..... e,l77 4,lIn 0.421 1I.414,........ 4.•og lI.lIOl 5.023 ..... 5,411
"..... .,lI12 '," 5,1115 ..... 5.521........ '.'" .... 1I.", ..... .....
21·AUV 4.!.."8 5.421 ','" ",014........ ..531 5.400 ~... 5,011...... ..." ..... ..... .....
"'... ..... ..... ..... s.o73
"..... .... ..... .,- .....,.... .,...
'.... 1.41S.... ......... 1,.111..... ........ I,.~

'.... .......... ....'..... ...",~... ..."".... 1,5IS

".... lI.515

'.... ..."'..... UIS

'..... 1515

2.J32 4,334 020 2,015 4,517 3,138 ll.7llll ..... ','" ..... Hl1 I,S1S 43111
• ,____.I.u, ...__ ....,__d..-_...__ .....~

26



Appendlll Table 2 o.ty e:urnuIIlNtI pink Ninon es<:apemenl pasl h Norm RIv$' CQ.InlIng 10I¥9t. Norton Sou1d,
1972·1974, 1984·1966 and lliJ96.2001

1...•0810 1972 1973 1974 1984 1986 1986 ,... ,..,
'''' 2000 '001

1lhl", •
Ilh"", • • •
17.Jl.W'l , n n •
Ilhl'" • • • •,"'''' • 0 0 •
2<hJ'" • • • •
2hlun , 0 • •
22~", 13 • • 0

""'" .. • • 1,164
,.~ 183 • • 1.312
'lhl", '" 27 • 277 • • '.3511
,""", 371 27 ,. ... • "

5.3511
21.J..., 2,,&10 379 • 42 en • 54 7.024
'lhl", ..,.. 4,201 • 54' 9.. 4 53 7,17'
2O.Jun • 14,140 30,301 • 3,162 1.339 " 143 8,780
3lhJLn • 38.... 70,057 • 10,648 1.803 '41 223 • 11,852
1~" •• 4S,..-s "',035 • 18,685 2,431 355 425 • 21,560
N" 83 59.699 175.085 • 44.335 3.303 ." 1,273 • 30,766
J..J" ,., 85,613 213,513 • 10,M7 ..... .., 1,627 • 38....
.~" 539 lOB,na 244,864 • 120,907 26,338 1.008 4,523 • 41,252
lhl" I ..... 120,023 255,068 • 136,727 ".205 1.320 7,458 • 42,80& •
lhl" 1.196 131,573 261,472 • 157,518 12-4,n5 1.840 13,056 '" 43.... ..
,~" 3.790 1.394 141,381 287,837 • lro,no 159,527 3.... 25,172 "13 48,344 425
lhl" 11,7'3 '.504 143,621 274,201 • 179,083 184.489 ..... 29.038 1.... 50.... 803

"''' 18,374 1.931 143,. 276,698 • 185,913 106,253 5.5.9 30,4.68 3.853 54.... "7
,~" 23.... 3,276 "3,n4 283.051 • 195,468 213,351 6,114 37.968 5,412 55153 1022
l1.JuI 30.323 '.925 143,704 293.200 " 202.... 227,43' '.430 42.832 a,711 56,687 "54
12.J~ 54.838 10,115 143,78C 303.493 '3 208,597 24O,i76 ..... 47.733 7.311 58,329 '285
lJ..J" 3&,'26 12.285 143,m 315.069 23 213.705 260,174 7,.~ SO,515 9,337 ...... '52',"''' 42,550 16,510 143.m 330.354 79 211.106 268,748 '.... 51,971 10,5'S 61,367 '080

'''''' ".048 19,384 "3,783 ....." 135 219,35' 279,962 9,010 55,225 12,89:5 62.942 '830
1lhl" ".000 ".028 1'3,785 368,228 ,., 228,168 288,008 16,700t ...... 14,864 63,812 2312
17.Jti SO,801 21,094 143,789 400.054 '50 231,798 293,082 23.330 60,645 20,811 64,878 2675
16.JUI 52,079 22,192 "7,711 40' 236,487 299.382 30,418 63,091 24,869 ...... 3038
IQ.JuI 52.303 23,205 426,787 753 306,986 40,363 64,592 27,821 68,414 3401
2<hJ" 52,512 24,323 438,645 1.350 314,103 50,923 ...... 30,239 61,120 383'
21.JuI ...... 25.265 440,187 1,591 319,901 64,899 66,518 31,854 67,826 3857
22~" 53.... 25,976 _.802 1,917 324.945 89,640 81,170 33,469 ".532 4118

""" 53.'" 2854' 449.037 2,l7Sl 329.293 81,922 67,452 35.... ".854 4327
24~ ....320 451,423 ,.... 331,905 M,i1' 67,856 38.... ".938 8308

'''''' 54,545 453,398 2,701 332.539 00.522 ".298 38,314 69,212 n53

'""" 54,710 455.204 2,924 ....... ".ll53 38.... 69.232 954'
27~ 54,783 456,875 ~,.. ...... 69,427 3i,3n ".302 "'3

'""" 54.954 ....,., ~301 ".383 89,811 40,152 ".392 11852

'""" 3,431 102.706 70.... 4O,ne ".582 13146
~ 3.534 108,868 71,005 41,256 ...... 1':Je7
3''''' 3,827 111.202 71.530 42,094 ...... 15518
I ...... 3,700t 113,718 n,I41 42,745 ...... 17021

'...... 3,783 118.490 13.... 43,422 69.696 "848
3·Aug 3.... 1111,332 72,792 44,189 69,696 19528
"·Aug 4.009 121.692 72,974 44,767 89,698 '0054
5-''''' '.052 123,171 73, 156 45,363 89,700 '0853
1M"" 4,112 124,m 73.338 45,767 89.700 21238,..."" 4,135 124,136 73,520 46,501 69,702 219n

'""'" 4.158 125,431 73,713 47,012 69,703 22552...... ',22' 126.142 73,847 47,390 69,703 23251

'..... ',289 12il,781 73.973 47,54 ev,703 .....
"..... 4,284 127,351 74,045 47,823 ".703 ,....
"...... '.298 127,n4 74.045 ".020 69.703 '435',..... '.322 127,i48 4&,173 '4428
14...... '.322 127,. ".330 2....87,...... '.330 '28032 48,491 24541

''"'"'' 4.354 128.075 ".800 ,....
17·Aug 4,331 128,118 48.895 '484'IS·Aug 4.337 128,181 48,786 24895,...."" '.344 128.204 48,835 24723
20-Aug 4,351 128,148 ...... 24127
21-Aug 4.35\ 128,000 48,915 24733

"...... 4,349 127,968 48,941 24737

"h""" '.350 127.964 ...... 24137

'....... <.= 127,9;1.4 48,973 2_137,...."" '.355 127.930 ".983 2"737

''"'"'' '.358 127,m ".093 24737
27-Aug '.357 48.093 24737

''"'"'' '.358 ...... 24737........ '.3511 ".093 2'737
:><>Aug '.380 48.093 24137
31·Au; <.380 ....... .l,"a(

.. IIlll.....,..pnlIflO.~ .......,...tlec.-Ol~_...__ ,...,,1M'IIIl
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Appendllf Table 3, Dally ClJI'l'lJlalNe c:hInooIt salmon~I past lhe NoM RIver CCUlllng lOWer, Norton Sound.
19n-197' 19&1.1986 and 1996-2001

'997 ,.... '999 2000 200'Dale \972 1&73 1971 '9ll4 '985 '668 '996
l!).Jun •
l&-Jun 8 2 •
17-Jun 8 5 2 0
lS·Jun • 25 • 2
19-Jun 0 25 7 2
2O-Juo • 25 " 14
21-Jun .. 27 IS "22.Jun .. 31 22 22
n,)uo .. '5 .. '"2'.Jun ·5 70 84 32
2"""" • • • ., 'SO 90 «
26-Jun • • 2 ·12 251 "6 '6
21.Jun , • • 2 -'3 367 127 52
28-Jun 3 0 • 2 -14 693 '32 SO
29--'"" , 6 55 0 8 -14 1,091 140 "3C).Jun , 42 10' • 42 -12 ',730 14' 8 '52

1-Jul , .. 513 • '16 -2 2,118 '80 14 208
2.J~ 6 53 842 • '58 8 2.288 112 17 258
:l-Jul 10 88 745 0 '98 44 2,543 177 ,. 328
4·Jul I. 125 ,.. • 326 145 2,756 '90 " 368
5-Jul " 15' 1,038 , 338 ,.. 2,969 203 " 392 10
6-Jul 2 173 1,207 35 '38 "6 3,150 215 " '32 75
7..Ju! " 22 184 1,274 34 80' 52' 3,220 "'3 21 514 17'
8.Jul IS 28 '91 1,341 34 73' 60S 3.'" 35' 27 566 280
9.JuI '" 33 '91 1,387 34 827 652 3,324 .'" 57 79' 380

'O.JuI SO .3 '92 1,"8 34 953 708 3,358 510 92 822 '04
,,-Jut '28 11 '92 '.848 32 1,167 738 3.379 76' '44 830 ..6
12·,Juf 112 82 '92 US 33 '.23ll 793 3A15 1,011 '92 8J8 500
':l-J~ '94 83 '93 2,126 39 '.294 .., 3,480 1,061 216 854 803
IJ~J\JI 245 87 '96 2,242 11 1.36' 927 3.508 1,133 2i2 854 675
l5-Jul "" 94 '96 U58 '28 1,«6 1,005 3.... 1,193 308 ... 711
18-Jul 376 97 '96 2,481 213 1,518 1,033 3.'" 1,285 362 '22 842
17.Jul 406 ". '96 2,60:2 280 ',557 1,059 3.830 1,399 '85 945 934
18..Jul '58 'SO 2,674 314 1,613 l,on 3,879 1.455 57• ... 1028
190Jul '96 ISO 2,106 368 1,113 3,939 1,494 830 99' \118
zo-.Jut 415 218 2,784 563 1,153 3,998 1,578 1084 1017 tt71
21·Jul '92 231 2,803 635 1,179 4,048 I.... 1275 '04' '200
22·Jul SO, 262 2,825 7'8 1,187 4,078 1,758 1496 '063 1211
2J.Jul 521 298 2,$47 824 1,193 4,115 1,884 1717 1078 1211
2"'Jul 535 2,845 '58 1,197 4,131 1.907 1938 1078 1233
",,"I 844 2.840 1.093 1,197 4.150 1,946 2159 '085 1247
26-Ju1 55' 2,W 1.166 4.158 1,969 2175 IOn 1257
27.JuI 558 2.848 1,213 '.160 2.009 2195 '063 '285
29.Ju1 56' 2.64' '.268 ',169 2,011 2215 '085 1280
29-Jul '.300 4,180 2,025 2237 '065 ''''3

""'"' '.322 4,186 2,037 2239 '065 '330
31"ul 1,328 4.186 2,051 22« '055 '337
I-Aug 1.341 4,186 2,061 2249 '04. '337
2·Aug '.358 4,185 2.'" 2253 '04' '337
J..Aug 1.368 4,185 2,074 2256 '04' '337
4-Aug 1,381 4,185 2,079 2258 '04' 1337
5-Au. 1,382 4,185 2,084 2280 '04' 1337
B-Aug 1,392 4,185 2,089 2264 '04. '337
7·Aug 1,397 4,185 2.094 2284 '04' '337
8-Aug 1,414 4,165 2.... 2284 '04' '337
!Mu. 1,418 4,185 2.094 2284 '04' '337

!I)·Aug 1,423 4.185 2,'" 2282 '04' '337
It·Aug 1,427 4,185 2.100 2280 '04' '337
12·Aug 1,429 4,185 2.100 2262 '046 '337
'J.Aug 1,429 4,185 2280 '337
14.Aug 1.<32 4,185 2259 '337
'5-Aug 1,428 4,185 2259 '337
'6-Aug 1,428 4,185 2255 '337,,- 1,425 4,185 2255 '337
1a-Aug 1,424 4,185 2255 '337
19-Au. 1,424 4,185 2255 '337
20-Aug 1,425 4,185 2257 '337
21·Aug 1,426 4,185 2268 1337
22·Aug 2259 '337
2""", 2280 '337
24·Aug 2281 '337
25-Aug 2282 '337
26-Aug 2283 '337
27-Aug 2283 1337
28-Aug 2263 1337
29-Aug 2283 '337
3O-Aug 2263 '337
31-Auq 2263 '337

• ll1llill'~prIlr .. IJUr:ll'~i:lCIQIMotQlOUlltll'llwll'lllw._arlIlllollJlllll>lll
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Appendix Table 4 Dally cumulative coho salmon escapement past the North River counting IlJlNer.
Norton SOund, 1965 and 1996·2001

Dale 1985 '996 1997 '998 1999 2000 Avs,85-00 2001
5-Jul 0 0 0 0 0 0 0 0
&-Jul 0 0 0 0 0 0 0 0
7-Jul 0 0 0 0 0 0 0 0
8-Jul 0 0 0 0 0 0 0 0
9-Jul 0 6 0 0 0 0 1 0

10·Jul 0 8 0 0 0 0 1 0
11·Jul 0 8 0 0 0 16 4 0
12·Jul 0 12 0 0 0 20 5 0
13-Jut 0 29 0 0 0 20 8 0
14-Jul 0 41 a a a 20 10 a
15--Jul 0 53 0 a a 38 '5 a
16-JuJ a 73 3 a a 69 24 a
17-Jul a 103 9 0 a '02 38 a
18..Jul a '49 '6 0 a 135 50 a
19-Jul a 279 35 a a '68 60 0
2O-Jul 0 44' 54 a , 201 116 0
21-Jul 0 593 80 20 3 234 '55 a
22·Jul 0 68' 100 58 5 267 165 a
23-Jul 0 997 140 110 7 304 260 0
24-Jul 0 1.175 158 152 9 468 327 41
25-JuJ 0 1.229 192 180 11 724 389 62
26-Jul 0 214 232 IS 820 258 204
27-JuI 0 246 302 67 884 296 354
28..Jul 0 30' 400 97 '090 378 730
2lhJul 6 395 500 161 '422 501 1068
3O-Jul 31 589 800 235 '682 683 1368
31.Jul 57 725 726 323 2089 784 1474
l-Aug 97 99' 852 438 2357 947 1583
2-Aug 140 1,181 1,149 579 2502 1,110 1714
3·Aug '93 1.338 1,381 748 2850 1.302 1958
4-Aug 216 1,448 1.613 69' 3436 1,521 2106
5-Aug 265 '.527 1.845 1164 3974 1,755 2351
a·Aug 319 1,640 2.077 1282 4699 2,003 26'2
7-Aug 374 1,738 2.309 '470 5559 2.290 2819
8-Aug 419 1.858 2.555 '808 5930 2.474 3062
9-Aug 500 2.192 2.617 1728 5938 2,635 5169

10-Aug 538 2.532 3,163 '858 658' 2.930 8405
11-Aug 845 2.865 3,361 1986 6897 3,151 7841
12-Aug 888 3.209 3.361 2174 696' 3.276 8206
13-Aug 725 3,499 2304 2,176 8609
14-Aug 761 3.694 2433 2.303 8983
15-Aug 968 3.889 2581 2.479 9294
'6-Aug 1,117 4.084 2781 2.66' 9602
17-Aug 1,211 4,279 2893 2.794 99'0
18-Aug 1.272 4.474 2973 2.906 10128
'9-Aug 1.345 4.669 3068 3.027 10273
2O-Aug 1.409 4.880 3325 3.198 '0440
21-Aug 1.507 5.026 3519 3,351 lone
22-Aug 1.588 5.208 3721 3,499 10885
23-Aug 1,631 5.404 3920 3.652 1102e
24-Aug 1,888 5,629 4067 3.601 11189
25-Aug 1,759 5.758 4284 3,934 11291
26-Aug 1,816 5.766 4447 4,010 11463
27.Aug 1.672 4587 3.220 11555
28·Aug 1.920 4643 3.262 11702
29.Aug 1,968 4719 3.343 11747
3O-Aug 2,010 4780 3.395 11784
31-Aug 2.045 4792 3.419 11833

1-5ep 11891
2-5ep 119711
3-Sep '2061
<-Sop '2'20
5-SeP 12154
6-Sep 12188
7·Sep 12222
8-Sep 12258
S-Sep 12290

10·5 P 12315
11-Sep 12325
12-5ep 12337
13-Sep '2355
14-Sep 12375
15-Sep 12383
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