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INTRODUCTlON

The North River counting tower is a cooperative project funded and operated by the
Kawerak Corporation. The Alaska Department of Fish & Game (ADF&G) provided
equipmcnt for this project. ADF&G analyzed and expanded the tower count data and
produced this repoIt, as part of its contribution to this cooperative effolt.

The NOIth River is the largest of the five major tributaries of the Unalakleet River, which
is the largest salmon producing system in Norton Sound. This was the fourth consecutive
year a salmon counting tower was operated on the North River, approximately two miles
above it's confluence with the Unalakleet River (Figure I) (Rob [997,1998, and 1999).
A counting tower was previously operated on the NOlth River for the three years from
1972 through [974 near the NOIth River bridge (Regnart and Trasky J973, and
Cunningham [974 and 1975) and for the three years from 1984 through 1986 (Lean
[985,[986 and 1987). Chum salmon were the pJimary species of harvest for the
Unalakleet Subdistrict commercial fishery during the early years of the project. The
project was discontinued at that time because of a lack of funding 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
impoItance of pink, king and coho salmon combined with the relatively large runs of
these species in the North River, and the availability of funding combined to make this
project feasible again.

OBJECTfYES

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

METHODS

The NOlth River counting tower camp is located on Unalakleet Native Corporation land.
The camp is approximately 20 minutes by boat from the village of Unalakleet.

A tent camp with two tent frames and an outhouse was established duJing late June. A
scaffolding tower was erected on the bank of the river to serve as an observation
platform. A new vinyl canvas flash panel was placed on the liver bottom directly in front
of the tower. Due to damage in 1998 the weir was rebuilt and straightened from the mid­
stream end of the flash panel to the opposite bank.

Counting began on 30 June and ended on 31 August. The crew counted 24 half-hour
counts each day. One day off was scheduled each week. The daily counts considered in
this repoIt run from 0000 hours to 2400 hours. The counts for each half hour shift were
doubled to produce the repolted hourly counts for each species. Each day the repoIted
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hourly counts were added to produce a daily subtotal. Every day, the daily and
cumulative subtotals for each species were relayed to the ADF&G Unalakleet office by
radio.

The expanded counts for this report were calculated using 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 because of high water were linearly interpolated in a
similar manner (Rob (999).

RESULTS

Table 1 shows the expanded daily and cumulative totals for each salmon species.
Challenges with high water conditions, described in the Discussion section, affected
reliability of the reported salmon passage estimates, most notably after 20 July. This
needs to be kept in mind when repolting results. The actual repOlted total hourly counts
were: 2,874 chum salmon, 29,648 pink salmon, 1,016 king salmon, and 2,630 coho
salmon (Tables 6-9). The expanded counts were: 5,600 chum salmon, 48,993 pink
salmon, 2,263 king salmon, and 4,792 coho salmon (Tables 2-5).

King salmon were observed on 30 June, the first day of counting, chum salmon were first
observed on 1 July, pink salmon were first observed on 6 July, and coho salmon were
first observed on 20 July. The daily peak count of 4LJ chum salmon occurred on 17 July;
the daily peak count of 5,947 pink salmon occulTed on 17 July; the daily peak count of
424 king salmon occulTed on 20 July; the daily peak count of 273 coho salmon occurred
on 5 August (Table 1).

Approximately 50% of the chum salmon passage occulTed during the month of July
(Table 2 and Figures 3 and 4). Approximately 79% of the pink salmon passage occurred
during the three weeks from 6 July through 26 July (Table 3 and Figures 5 and 6).
Approximately 95% of the king salmon passage occulTed prior to 25 July (Table 4 and
Figures 7 and 8). Approximately 93% of coho salmon passage occurred during the last
31 days of counting tower operation (Table 5 and Figures 9 and 10).

All species counted exhibited a diulllal pattern of migration past the counting tower.
During the twelve hour period from 1600 to 0400 hours, 70% of the chum salmon passed
the tower (Table 2 and Figure 11). During the twleve hour period from 1500 to 0300
hours, 74% of the pink salmon passed the tower (Table 3 and Figure 12). During the
period from 0000 to 1600 hours 85% of the king salmon passed the tower (Table 4 and
Figure 13). During the ten hour period from 1800 to 0400 hours, 59% of the coho salmon
passed the tower (Table 5 and Figure 14).

An aerial survey of the N0I1h River counted 1,480 chum salmon on 23 August, 1999.
The total season expanded tower count of chum salmon was 5,600. The aerial survey
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counted 26% of the total season expanded tower count of chum salmon. The cumulative
tower count of chum salmon on the date of the survey was 4,877. The aerial survey
counted 30% of the cumulati ve tower count through the date of the survey (Table I).

An aerial survey of the NOIth River counted 3,790 pink salmon on 23 August, 1999. The
total season expanded tower count of pink salmon was 48,993. The aerial survey counted
8% of the total season expanded tower count of pink salmon. The aerial survey counted
1,480 pink salmon above the counting tower on 23 August, when the cumulative tower
count of pink salmon was 48,959. The aerial survey counted 3% of the cumulative tower
count through 23 August (Table 1).

An aerial survey of the NOIth River counted 18 king salmon on 23 August, 1999. The
total season expanded tower count of king salmon was 2,263. The aerial survey counted
1% of the total season expanded tower count of king salmon. Timing of the survey was
late relative to king salmon (Table I).

An aerial survey of the North River counted 533 coho salmon on 23 August, 1999. The
total season expanded tower count of coho salmon was 4,792. The aerial survey counted
II% of the total season expanded tower count of coho salmon (Table I). Timing of the
survey was early relative to coho salmon.

Climatological observations are shown in Table 10.

DISCUSSION

This was the foulth year the North River tower project operated at this site. It was statted
in 1996 through the cooperation with the Bering Sea Fisherman's Association and
Kawarak Incorporated. Water conditions at this site have been marginal at best with high
water washouts causing the project to shut down early during the previous three seasons.
In 1999 a late spring breakup delayed project startup by two weeks. Daily counting was
begun on 30 June, but the weir and flash panel installation was not completely in the
water until mid-July. An experimental type of weir was tried this season to see if the
design could withstand high water events. It was constructed of ten foot sections of PVC
pipe laid parallel and connected by T-fittings at one end and rope on the other. A rope
was strung through the T-fittings which was anchored at both ends, holding one edge of
the weir structure close to the bottom. The other end of each pipe was capped trapping
air and causing the trailing edge of the weir to float at moderate water levels. The idea
was to create a weir that would not load up with debris during heavy flows and result in
washouts.

Initially, the trailing edge of the pipe weir did float at the tll'face, allowed debris to pass
over the top, and routed fish over the flash panel as intended. The base of the weir
needed better anchoring or sandbagging and midsections of the pipe needed to be
harnessed in some fashion to minimize bowing of individual pipes, which created gaps.
Heavy rains beginning 20 July caused the water level to rise 40 inches overnight and
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stopped counting through 25 July due to cloudy water. The water cleared and the wier
was visibly washed out of position making it no longer functional. However, counting
was continued without the weir because it was felt that the minimal data collected was
still useful for coho salmon management.

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 and personnel scheduling.
Although count expansions were calculated to estimate salmon abundance, confidence in
those numbers should be minimal due to the broad liberties taken with the sampling
assumptions. After 20 July, the actual counts were from one half hour each hour for
approximately 16 hours a day. Eff0l1s were made to count during the times of day when
the highest salmon passage typically occulTed (evenings). However, moming shift was
neglected later in the season due to staffing shortage and darkness. This is also an
important time for salmon migration. Often, much of the river was not visible dUling low
light and murky conditions after the weir washed out and the nash panel became semi­
obscured. Therefore, actual counts should be considered minimal counts and expansions
are simply best approximations after 20 July.

The chum salmon passage estimate the third best since the project started in 1972.
Significant numbers of chum salmon were probably missed because of the problems with
the weir and nash panel (Appendix Table 1 and Figure 15). The odd year pink salmon
passage estimate was the second highest recorded and well above the minimum tower
Biological Escapement Goal (BEG) of 8,500 (Appendix Table 2 and Figure 16). The odd
year pink salmon escapements are shown in Appendix Table 2 and Figure 17). The king
salmon passage estimate was the third best ever recorded and above the tower BEG range
of 1,200 to 2,400. However, the king expansion for the period 21-25 July played a large
role in the high passage estimate and it is not likely that many kings went up the river
(Appendix Table 3 and Figure 18). The coho salmon escapement was the second highest
ever recorded (Appendix Table 4 and Figure 19). The coho counts may be low due to
weir problems and the moming hours missed.
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Table 1 Expanded dally and cumulatIVe mtgration of all salmon species past the North River counting
lower. Norton Sound, 1999

After 20 July passage estimates are unreliable because 01 problems with the weir and flash panel

CumulatIVe Cumulative CumulatIVe
Date Daily Chum Cumulative Chum Daily Pink Pink Daily King King Daily Coho Coho
3Q.Jun 0 0 0 0 6 6 0 0

1-Jul 2 2 0 0 8 14 0 0
2-Jul 1 3 0 0 3 17 0 0
3·Jul 0 3 0 0 2 19 0 0
4-Jul 0 3 0 0 0 19 0 0
5·Jut 0 3 0 0 0 19 0 0
6-Jul 0 3 168 168 0 19 0 0
7-Jul 14 17 1,006 1,172 2 21 0 0
a-Jul 2 19 718 1,890 8 27 0 0
9·Jul 68 85 1,763 3,653 30 57 0 0

10.Jul 73 158 1,759 5,412 35 92 0 0
11.Jul 85 243 1,299 6,711 52 144 0 0
12.Jul 24 267 600 7,311 48 192 0 0
13.Jul 58 325 2.026 9,337 24 218 0 0
14.Jul 48 371 1,208 10,545 58 272 0 0
15.Jul 136 507 2.150 12,695 36 308 0 0
16.Jul 151 658 2.169 14,864 54 362 0 0
17.Jul 411 1.069 5,947 20.811 123 485 0 0
18.Jul 225 1,294 4,058 24,869 85 570 0 0
19.Jul 138 1,432 2,952 27,821 80 630 0 0
2O-Jul 290 1,722 2,418 30,239 424 1,054 1 1

21.Jul" 169 1.891 1,615 31,854 221 1,275 2 3
22.Jur" 169 2,080 1,615 33,489 221 1,496 2 5
23-Jur 169 2,229 1,615 35,084 221 1,717 2 7
24.Jur' 169 2,398 1,615 38,899 221 1,938 2 9
25-Jur 169 2,567 1,615 38.314 221 2,159 2 11
26.Jul 40 2,807 342 38,858 16 2,175 4 15
27.Jul 58 2,683 716 39,372 20 2,195 52 67
28.Jul 76 2,739 780 40,152 20 2,215 30 97
29.Jul 30 2,769 576 40,728 22 2,237 84 181
3O.Jul 42 2,811 530 41.258 2 2,239 54 235
31.Jul 45 2,856 836 42.094 5 2.244 88 323
1-Aug 39 2,895 651 42.745 5 2,249 115 438
2-Aug 42 2,937 677 43,422 4 2,253 141 579
3-Aug 49 2,986 767 44,189 3 2,258 169 748
4-Aug 24 3,010 578 44,767 2 2,258 143 891
5-Aug 74 3,084 596 45,383 2 2,280 273 1,164
6-Aug 58 3,140 404 45,767 4 2,264 118 1,282
7-Aug 64 3,204 734 46,501 0 2,264 188 1,470
8-Aug 50 3,254 511 47,012 0 2,264 138 1,808
9-Aug 29 3,283 378 47,390 0 2,264 120 1,728

10·Aug 18 3.301 204 47,594 -2 2,262 128 1,856
1'-Aug 47 3,348 229 47,823 -2 2,280 130 1,986
12-Aug 71 3,419 197 48,020 2 2,262 ,88 2,174
13·Aug 61 3,480 153 48,173 -2 2,280 130 2,304
14-Aug 80 3,540 157 48,330 -1 2,259 129 2,433
15·Aug 59 3,599 161 48,491 0 2,259 128 2,581
16·Aug 201 3,800 109 48,600 -4 2,255 220 2,781
17-Aug '29 3,929 95 48,695 0 2,255 112 2,893
'8-Aug 117 4,048 91 48,786 0 2,255 80 2,973
'9-Aug 112 4,158 49 48,835 0 2,255 95 3,068
2O-Aug 220 4,378 51 48,886 2 2,257 257 3,325
2'-Aug 192 4,570 29 48,915 1 2,258 '94 3,519
22-Aug 177 4,747 26 48,941 1 2,259 202 3,721
23-Aug 130 4,877 18 48,959 1 2,280 '99 3,920
24-Aug '48 5.023 14 48,973 1 2.261 167 4,087
25-Aug 142 5.165 10 48,983 1 2,262 197 4,284
26-Aug 152 5.317 10 48,993 1 2,263 163 4,447
27-Aug 104 5,421 0 48,993 0 2,263 120 4,567
28-Aug 69 5,490 0 48,993 0 2,283 76 4,643
29-Aug 69 5,559 0 48,993 0 2,263 76 4,719
3O-Aug 37 5,596 0 48,993 0 2,263 61 4,780
31·Aug 4 5,600 0 48,993 0 2,263 12 4,792

• Interpolated data due to water conditions
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Table 2 Expanded dally hour1y chum salmon rTIIgrattOn past the North RIV8f counting tower, NOI1on Sound. 1999.
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Table 5. Ekpanded daily hour1y coho salmon migration past the North River counting tower, Nonon Sound, 1999.

Outlined areas indicate hours IlOl counted. Numbers in outlined areas indicate eSlimated assa e.
After 20 July passage estimates are unreliable because 01 problems with the weir and tlash panel
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Table 6. Reporled hourly chum salmoo observations at the North River counlirlg lower, Norton Soul'ld. 1999.

!lOotllned areas Indicate hours not counted I
After 20 July passage eSlimates are unreliable because of problems with Ihe welr and flash panel

%.,
D•• DOOO '''0 ".. ""'" ".. DOOO """ 0700 01100 "'" '000 ".. ".. ,,'" ".. '''''' "'" ".. "'" ''''' 2000 2100 "'" "'" Tollli TollIl

3!).Jun , , • , , , , , • , , , • , , , , , , , , , , , , ,.""
!..Jul , 2 , , , , , , , , , , 0 , , , , , , , , , , , 2 ,,%
2·Ju 0 , , , , , 0 , , , , , , , , , ,

'''''
3.Jul , , , 0 , , , , , , , , , , , , '''''
4.Jul , , , , , , , , , , , , , , 0 ,

'''''
5.Jul 0 , , 0 , , , , , , , , , , 0 0 , , , , , , , , 0 ''''IS-Jul , , • • , • , , , , , , , • , , • , , , , , , , 0 D.""
7.Jul , , 0 0 , , • , , 0 , , , , , , 0 , 2 , 2 , , 2 " 0.5'"

IS·Jul , , , , , , , , , , , , , , , , , , , , 2 , , 0 2 0.1%

.,," , 0 , , , , , <4 i , , , , ,.
" " ",."

1!).Jul • "
, 2 0 0 2 2 2 , • , • 2 • ., ".

I 1·Jul , , • ., 0 • , , , , • , , , , .. U%

12.Jul 2 2 "
, 0 , , , , , , , , , , , , , , , , , 0 " " ,.'"

13.Jul " • " • 2 , , , , , , , , , , , , , 2 0 ·2 • • " .. 2.'"
14.Jul , 0 • • D , 0 , , , , , , , ,

" • , 0 , , , • , .. ,'"
l$-.1ul , • " • 0 , 0 0 , , , , , , , , , 2 2 0 2 " 2 .. ". ,,%
l&-Jul , , 2 2 • , 0

~
I , , , 2 • " " " .. 2.''''

17..Jul .. 0 , , • , 0 I , , ,
"

,
" .. ,.. '" 111",,"

l&-Jul , • , , , • , 0 , , 2 , • , , 20 ''''
llWul , 2 • , • , .. 0 , , • , , • • • , , , , , 0 2 " ". .'"
2O..Jul " 32 " " • " " 0 , , • • " .. " "

, 2" ...
21..Ju , ,.'"
"""

, ,.""
23..Ju ,

'''''24.Ju , ,.'"
""" , ,.'"
2ll.Jul • D , , 2 , 0 , , , 2 2 2 2 • • 2 • • • • , , , .. 1.4",,"

27.Jul • • , ·2 0 2 , • 2 , , , , , , , • • • 2 • • • • .. 1.''''

211.Jul • • • 2 , , 2 , , , , , , , , , • • , • " " • " " 2'"
21.Jul , , 2 • 2 , 0 2 , , 2 , , , , , • • 2 2 , 2 • , ,. ,.'"
3O..Jul , 2 2 2 • , , • , , , , 2 , , , • 2 • 2 • D • , ., 1.5'"

31.Jul 2 , • 2 2 2 2 , • , 2 , , , , , ,
" ''''

I-AUog , , , 2 , , , 0 , , 0.1%

,."" , ,.'"
,",w, 2 • " 2 • " ,."".."" , , , , 0 , 2

~
, • 0 , , ·2 • 0.3%

'''''
, , , , 0 , , 2 , 2 • • • " " • " 2 ,

" ,,%

''''' , D , , 0 , , 0 • , , 2 2 • • , , 2 • • • 2 " • .. ,.'",."" , , , 2 0 , 0 , • , 0 • 2 , • • , • " • • D 2 " .. "..."" 2 • , , 0 , 0 • " 0.3%.. • , , , • 2 2 , , , , , ·2 , , ,
" D.'"

""" , , • • 0 2 0 , 2 , 2 2 ·2 2 , , , , 2 , , D , ·2 " 0'"

11'~ 2 , 0 2 • 2 • • , , 2 , D D , ·2 " D.'"

"."" • · • , , 2 2 , 2 , 2 · ·2 " "
, .. ,'"

"."" • , • • • 2 • 2 , ·2 , 2 2 2 • ,
" 1.3%

14-Au! , ''''
"'" 2 , • 2 , • • 2 , , , 2 , • • ·2 "

,.,.
""" 2 • • , , 2 , 2 " • " • " " " .. '" 11.1'"

17·Au 0 2 , , • , 2 2 • • " 2 • " " • ,,, ,..
111·Au , .. 2 2 2 , , 2 • 2 2 " • "

,. • " ,,%
".Aug • " " 2 • • 2 , 2 , ·2 , 2 , ,

,~
.. ...

""" " 20 " " " • " • D • • " • 2 , ". Of'
21·Au\ , ,.""
"."" ,

"
, • • • • 20 • " .. 2 ..

23·"" • 2 2 , • • , • , , • 2 ·2 • 2 , .. ,'"
24.AI.tI 2 , • • 2 2 • • ,

" " • , , • 2 .. 2.'"

2'''' ·2 • • 2 D • , 2 • • • • • 2 , • .. 2"

2''''' 2 , , , , • , • ,
" • " " • • • " 2 ..

27.Aug " • • • "
, • 2 "

, 2 , 2 2 , .. 2.3%

"""
, ''''',..", ,

''''',.."" , , D , ·2 2 2 , 2 , , , , , • '"31·Au , , , , D , , , 2 , 2 , D , , , ondor_..,n • '"TOllll '" ". ". '20 .. " '" " " 22 .. .. " ". ,. '" ". 2" ,.. ,.. '" ,.. ". '" 2.1174 "'"5.3% ... .'" .'" ,,% ,.,. .'" '''' 2'" ,.. ,'" ". ". 5.1% '''' .... .'" 1.3% Of' '" '" ,,% ,.. 1.3% ,.. '"

"



Tabla 7. Reported hourly pink salmon obsafVations althe North Aivercounting tower, Norton Sound, 1999.

i@UlIined alllas indicate hours not counted
Aller 20 July passage estimates afe unreliable because of problems with the wair and Ilash panel
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Table 8. Reported hourly king salmon observations at the North River counting tower, Norton Sound, 1999.

IIOUliined areas indicate hours not counted I
After 20 July passage estimates are unreliable because 01 problems With the weir and flash panel
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Table 9. Reported hourly coho salmon obseNatlons at the North River counting tower, Norton Sound, 1999.

HOutlined areas indicate hours not counted I
After 20 July passage estimates are unreliable because oj problems with the weir and naSh panel
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Table 10. North River counting tower climatological and stream observations, Norton Sound 1999.

Date Water Temp °C Water Level"
30-Jun-99 12.0 27.5

1-Jul-99 12.0 26.5
2-Jul-99 11.0 26.0
3-Jul-99 11.0 15.5
4-Jul-99 10.0 25.0
5-Jul-99 10.0 25.0
6-Jul-99 11.0 24.0
7-Jul-99 9.0 23.5
8-Jul-99 9.0 23.5
9-Jul-99 9.0 23.0

10-Jul-99 11.0 23.0
l1-Jul-99 13.0 24.0
12-Jul-99 13.0 23.0
13-Jul-99 12.5 22.5
14-Jul-99 13.0 23.0
15-Jul-99 12.0 23.0
16-Jul-99 12.0 23.0
17-Jul-99 11.0 23.5
18-Jul-99 12.0 24.0
19-Jul-99 11.0 23.0
20-Jul-99 30.0
21-Jul-99
22-Jul-99
23-Jul-99
24-Jul-99
25-Jul-99
26-Jul-99 10.0 41.0
27-Jul-99 9.0 42.0
28-Jul-99 9.0 50.0
29-Jul-99 9.0 50.0
30-Jul-99 8.0 50.0
31-Jul-99 8.5 57.0
1-Aug-99 8.0 60+
2-Aug-99
3-Aug-99
4-Aug-99 8.0 50.0
5-Aug-99 8.5 48.0
6-Aug-99 9.0 46.5
7-Aug-99 9.0 45.0
8-Aug-99 9.0 43.5
9-Aug-99 9.0 40.0

10-Aug-99 9.0 39.0
11-Aug-99 8.5 40.0
12-Aug-99 9.0 39.0
13-Aug-99 8.0 39.5
14-Aug-99
15-Aug-99 8.0 40.0
16-Aug-99 10.0 39.0
17-Aug-99 9.0 39.0
18-Aug-99 8.0 36.0
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Figure 1. Area location map of the North River counting tower project site, Norton Sound, 1999.
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Figure 2. Cumulative migration of all salmon species, except pink salmon, past the North River
counting tower, Norton Sound, 1999.
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After 20 July passage
estimates are unreliable
beause of problems with
the weir and flash panel

Dally Chum Salmon Passage

Daily chum salmon migration past the North River counting tower, Norton

Sound, 1999.
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Figure 4. Cumulative chum salmon migration past the North River counting tower,

Norton Sound, 1999.
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Figure 5. Daily pink salmon migration past the North River counting tower, Norton
Sound, 1999.
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Figure 6. Cumulative pink salmon migration past the North River counting tower,
Norton Sound, 1999.
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Figure 7. Daily king salmon migration past the North River counting tower, Norton

Sound, 1999.
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Figure 8. Cumulative king salmon migration past the North River counting tower,
Norton Sound, 1999.
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Figure 9. Daily coho salmon migration past the North River counting tower, Norton

Sound, 1999.
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Figure 10. Cumulative coho salmon migration past the North River counting tower,

Norton Sound, 1999.
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Figure 11. Diurnal pattern of chum salmon migration past the North River counting tower,
Norton Sound, 1999.
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Figure 12. Diurnal pattern of pink salmon migration past the North River counting tower,
Norton Sound, 1999.
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Figure 13. Diurnal pattern of king salmon migration past the North River counting tower,
Norton Sound, 1999.

15.0%

12.0%

After 20 July passage
estimates are unreliable
beause of problems with
the weir and flash panel

1600 2000 220016001400120010000000 0200 0400 0600 0600

.,
'"~ 9.0%.,
co

Q.

'E.,
~ 6.0%.,

Q.

3.0%

0.0%

Hours

Figure 14. Diurnal pattern of coho salmon migration past the North River counting tower,
Norton Sound, 1999.
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Figure 15. Average cumulative chum salmon passage past the North River counting tower, Norton Soun,
1972-1974,1984-1986,1996-1998 and 1999.
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Figure 16. Even year cumulative pink salmon passage past the North River counting tower, Norton
Sound, 1972-1974, 1984-1986, and 1996-1998.
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Figure 17. Odd year cumulative pink salmon passage past the North River counting tower, Norton Sound,
1973, 1985, 1997, and 1999.
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Figure 18. Average cumulative king salmon passage past the North River counting tower, Norton
Sound, 1972-1974, 1984-1986, 1996-1998 and 1999.
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Figure 19. Cumulative coho salmon passage past the North River counting tower, Norton Sound,
1985,1986 and 1996-1999.
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Appendl. Table 1 Esllmatod daily cumulallve chum salmon escapemenl past the North River counting lower,
NOrlon SOUnd, 1972-1974, 1984-1986 and 1996-1999

Average Cumulallve

Dale 1972 1973 1974 1984 1985 19.. '996 1997 ,- 1999' Chum salmon

IS-Jun 0
l6-Jun 0 0 2 ,
17-Jun '6 0 3 6
18-Jun 4 0 3 2
19-Jun ·'6 0 3 ·5
2o-Jun ·10 0 3 ·2
21-Jun .. 2 3 0
22-Jun .. 3 17 5
23-Jun ·6 5 19 6
24-Jun '68 7 65 87
25-Jun 0 0 0 189 19 '56 89
26-Jun 0 1 0 201 56 243 84
27-Jun 19 1 0 0 226 '07 267 89
28·Jun 23 1 0 14 253 222 325 120
29·Jun 0 33 66 0 52 269 335 371 '50

3lhJ"" 0 91 124 0 306 335 571 507 0 215
l-Jul 9 177 320 0 562 497 701 656 2 325
2-Jul 9 217 395 0 784 737 737 1,069 3 439
3-Jul 19 369 431 0 999 1,565 609 1,294 3 612
4-Jul 59 533 469 0 1,439 2.468 696 1,432 3 813
5-Jul n 633 511 0 1,485 3.360 867 1,722 3 875

6-J"' 79 717 533 15 1,688 3.916 1. 118 1.891 3 1,104
7-Jul 86 66 751 551 20 1,792 4,446 1,232 2,060 17 1,105
6-Jul 215 86 759 570 23 1,921 4,914 1.339 2,229 19 1,210

!hJ"' 272 121 776 579 25 2,0" 5,038 1,481 2,398 65 1,279
lO-.Jul 344 266 776 600 25 2,251 5,268 1,546 2,567 156 1.363
11·Jul 546 661 776 675 36 2,485 5,610 1,598 2,607 243 1,526
12-Jul 687 691 776 776 52 2,655 5,976 1,660 2,663 267 1,542
13-Jut 777 1,04\ 789 952 384 2,807 6,468 1,803 2,739 325 1.806
14-Ju! 956 1,545 793 1,184 456 2,953 6,734 1,873 2,769 371 1,864
I~ul 1,114 2,144 79ll 1,437 573 3,158 7,122 2,169 2,811 507 2,183
16·Jul 1,418 2,190 810 1,531 633 3,552 7.340 2.734 2,656 656 2,372
17·Jul 1,698 2,436 526 1,695 694 3,628 7,450 3,068 2,695 1,069 2,565
16·Jul \,742 2.688 2,072 626 3,738 7.620 3,290 2,937 1,294 2,721
19·Jul \ ,742 3,087 2,150 1,077 6.350 3,562 2,986 1,432 2,897
20-Jul 1,754 3,310 2,461 1,730 8,671 3,660 3,010 1,722 3,110
21-.1ul \,859 3.546 2,5n 1,834 6,663 4,310 3,064 1,891 3,254
22-Jul 1,990 3,798 2,692 1,985 9,173 4,464 3,140 2,060 3,387
23-Jul 2,119 4,334 2,812 2,126 9,501 4,647 3,204 2,229 3,554
24·Jul 2,204 2,846 2,276 9,715 4,719 3,254 2,398 3,631
25-Jul 2,241 2,870 2,413 9,789 4,817 3,283 2,567 3,688
26-Jul 2,268 2,696 2,539 4,943 3,301 2,607 3,724
27-Jul 2,285 2.906 2,843 5,044 3,348 2,663 3,758
26-Jul 2.332 2,915 2,733 5,175 3,419 2,739 3,800
29-Jul 3,129 5,362 3,480 2,769 4,040

3lhJ"' 3,261 5,770 3,540 2,811 4,109
31-.1ul 3,353 5,958 3,599 2,656 4,152

'·Aug 3,526 6,076 3,600 2,895 4,211
2-Aug 3,636 6,150 3,929 2,937 4,251
3·Aug 3,750 6,235 4,046 2,986 4,291
4-Aug 3,639 6,316 4,158 3,010 4,3255-,,,,, 3,959 6,392 4,378 '3,064 4,3795-,,,,, 4,040 6,468 4,570 3,140 4,424
7-Aug 4,096 6,504 4,747 3,204 4,462
8-Aug 4,129 6,556 4,877 3,254 4,491
9-Aug 4,176 6,612 5,023 3,283 4,522

Io-Aug 4,212 6,683 5,165 3,301 4,549
11·Aug 4,255 6,707 5,317 3,348 4,562
12-Aug 4,301 6,740 5,421 3,419 4,809
13-Aug 4,326 6,778 3,480 4,623
14·Aug 4,362 6,793 3,540 4,635
IS-Aug 4,366 6,806 3,599 4,844
16·Aug 4,377 6,823 3,600 4,869
t7-Aug 4,406 6,636 3,929 4,688
18·Aug 4,425 6,853 4,046 4,705
19·Aug 4,457 6,868 4,158 4,723
2o-Aug 4,472 6.877 4,378 4,750
21·Aug 4,473 6,861 4,570 4,770
22·Aug 4,480 6,875 4,747 4,792
23-Aug 4,488 6,877 4,877 4,807
24·Aug 4,499 6,891 5,023 4,626
25-Aug 4,512 6,904 5,165 4,845
26-Aug 4,520 6,904 5,317 4,683
27-Aug 4,526 5,421 4,875
26·Aug 4,531 5,490 4,683
29-Aug 4,537 5,559 4,891
JO-Aug 4,550 5,596 4,897
31-A!.!Il 41567 5.600 4,899

2,332 4,334 626 2,915 4,567 3,738 9,789 6,904 5,421 5,600 4,899

• 19'!MlMlltl'lot.. PflDt 108 JulV." ......ble '-1o"Nol ptOblaInI wlI~ I". ....nd IIlI.... PIInil
b 1m Mlltl'lol...11.. 20 J\I/y .........ble liUelO...., ...ahooJl
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Appencb Table 2 EatJrn81ed dIlIIy CUIT1.AaIlve pink salmon ucapenwnl pasllhe North AN8f 0DUnlJng lower,
Norton Soln1, 1972-1974, 1984-1986, and 1996-1999

Avet8Qe CunUawe

Dale 1972 1973 1974 '''' 1985 '986 '996 '997 ,.... ..... Pnk Salmon

's.Jun 0
I""", 0 0 0 0
17-Jun 2 0 0 1

18-Jun 4 0 0 1
19-Jun 4 0 0 1
2<>-J", 4 0 0 1
21-Jun 7 0 0 2
22~", 13 0 0 4
23·Jull 69 0 0 23
24-Jull 183 0 0 61
25-Jun III 27 0 2n 0 0 69
26-J", 371 27 20 466 0 16 ISO
27-Jun 2.410 379 0 42 672 0 34 505
28~", 5.366 4,201 0 542 956 4 53 1.589
29~", 0 14,140 30,301 0 3,162 1.339 24 143 6,139
»J'" 0 36.909 70.057 0 10,648 1.683 147 223 0 13.296
1~~ 49 49,445 141,035 0 18.685 2.437 365 425 0 23.603
2~~ 83 69.... 175,065 0 44.335 3.:»3 486 l.m 0 31,583
:>J~ .87 65,613 213,513 0 70,567 6.909 692 1,627 0 42,123
~~ 539 IOS,n! 244,864 0 120.907 28.338 1.006 4.523 0 56.551
6-J~ 1.004 120,023 255.068 0 136,727 64,205 1.320 7..... 0 65.089

""~ 1,196 131,573 261,472 0 157,516 124,775 1.840 13,056 '65 76.844
7~~ 3.790 '.394 141,361 ~.837 0 170,m 159,527 3.068 25,172 1,172 n.405
OJ~ 11,743 1.504 143,621 274.201 0 179,063 184,489 4.648 29.038 1.890 83.022
OJ~ 18,374 1,931 143,692 276,696 0 185,913 198,253 5.509 30.466 ~653 86,449
.~~ 23.589 3,276 143,724 283,051 0 195,468 213,351 6,114 37.... 5,412 91,197
ll-Jul 30.323 6.925 143,764 293.200 11 202.944 227,431 6.430 42.832 6,7\1 96,057
12-Jul 34.836 10,115 143,764 303,493 13 208,597 240,976 6.856 47,733 7,3\1 100,369
I:>J~ 39,428 .2,265 143,m 315,069 23 213,705 260,174 7,495 50,515 9,337 105,178
I~~ 42,550 16.510 143,m 330.364 79 217,106 269,748 7.966 51,971 10.545 109,061
16-J~ 46.046 19,364 143,783 345,473 136 219,354 279,962 9,010 55,225 12,695 113,107
I",,~ 49,000 20,028 143,785 368,226 201 228,168 286.006 16,704 56.909 14,864 118,789
17-Ju! SO,801 21,094 143,789 400.054 2SO 231,798 293,082 23,330 60,645 20,811 124,565
18-Jul 52,079 22,192 417,711 407 236,487 299.382 30,418 63,091 24.869 129,043
19-Jul 52,303 23.206 426.187 753 306.986 40,383 64.692 27,821 132,31 I

2<>-J" 52,512 24,323 438,645 1.360 314,100 SO,923 65.606 30,239 135,798
21-Jul 52,956 25.255 440,167 1,591 319,901 64.899 66,518 31,854 138,343
2N~ 53.409 25,976 444.602 1.917 324,945 69,649 67,170 33.469 140,141
~~ 53.966 26.642 449,007 2,179 329.293 81,922 67.452 36.064 142,575
24-Jul 54.320 451,423 2.436 331.905 86,914 67,856 36.699 143.837
26-J~ 54,545 453.398 2,701 332.539 90.522 66,296 38,314 144,714
26-J~ 54,710 455,204 2,924 93.504 66.653 36.656 145,321
27-Jul 54,763 456,875 3,159 95.969 69,427 36.372 145,891
26-J~ 54,934 458,387 3,301 ".363 69,811 40,152 146,431
~~ 3.431 102,706 70.465 40.726 147,003
»J~ 3.534 .06.... 71,006 41,256 147,734
31-Jul 3,627 111,202 71,530 42.094 148,113
••Aug 3.704 113,718 72,141 42,745 148,499
2·Aug 3.783 116,490 72.604 43.422 148,896
3-Aug ~940 119,332 72.792 44,189 149293
4-Aug 4.009 121,892 n.,974 44,767 149,632
5-Aug 4.062 123,171 73,156 45.363 149,842
6-Aug 4,112 124,229 73.336 45,767 lSO,012
7·Aug 4.135 124,735 73.520 46,SOl lSO,157
6-Aug 4,158 125,431 73,713 47,012 150,299
9·Aug 4,228 126,142 73,647 47,390 150,429

I().Aug 4.269 126,787 73,973 47,594 150,530
II-Aug 4,284 127,351 74,045 47,823 150,618
12-Aug 4,295 127,n4 74.045 46.020 150,681
13.Aug 4.322 127,946 48,173 lSO,716
14·Aug 4.322 127,989 46.330 lSO,736
15-Aug 4.330 128,032 48,491 150,758
'6-Aug 4.334 128,075 46.600 15O,rn
17·Aug 4,337 128,118 46.695 lSO,787
18·Aug 4,337 128,161 46.766 1SO,801
19-Aug 4.344 128.204 46.835 150,811
2Q.Aug 4,351 128,146 46.686 1SO,811
21.Aug 4,351 128,000 48,915 1SO,799
22·Aug 4,349 127,968 48,941 150,796
2J.Aug 4.360 127,964 46.956 150,800
24.Aug 4.354 127,944 48,973 1SO,799
25-Aug 4.355 127,930 46.983 1SO,799
26-Aug 4.366 127,926 46.993 150,800
27.Aug 4,357 48,993 150,800
28·Aug 4.366 48,993 150,800
29·Aug 4,359 46.993 lSO,800
3O-Aug 4.360 48,993 150.800
31-Aug 4,360 48.993 150.800

• IlI9ll..cl/Tllll_priorlOaJ~.",,,,"""'~u..ol~wIlt>ltw_.rdl""'p"nel

~ 1999 _I"""t...ft.. 20 Juty ....~ ltu.1O wW w.N'olo.Il
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Appendix Table 3. Estimated daily cumulative klng salmon escapement past the North River counting tower,
Norton Sound, 1972-1974,1984-1986, and 1996-1999.

Average Cumulalive

Date 1972 1973 1974 1984 1985 1986 1996 1997 1998" 1999b KIng Salmon
15-Jun 6 6
16-Jun 8 2 \4 8
17-Jun 6 5 17 9
18-Jun 4 25 19 16
19-Jun 0 25 19 15
20-Jun 0 25 19 15
21-Jun ·6 27 19 13
22-Jun -9 31 21 14
23-Jun -9 45 27 21
24-Jun ·5 70 57 41
25-Jun 0 0 0 ·9 150 92 3.
26-Jun 0 0 2 ·12 251 144 64
27-Jun 1 0 0 2 -13 367 192 78
28-Jun 3 0 0 2 -14 693 216 129
29-Jun 1 6 55 0 8 ·14 1,091 272 177
3O-Jun 1 42 101 0 42 ·12 1,730 308 6 246

l-Jul 1 48 513 0 116 ·2 2,118 362 14 352
2-Jul 6 53 642 0 158 8 2,288 485 17 40£
3-Jul 10 88 745 0 198 44 2,543 570 19 489
4-Jul 18 125 984 0 328 145 2,756 830 '9 556
5-Jul 19 151 1,038 I 338 306 2,969 1,054 19 855
6-Jul 2 173 1,207 35 438 418 3,150 1,275 19 748
7-Jul 11 22 184 1,274 34 609 528 3.220 1,496 21 740
8-Jul 15 26 191 1,341 34 731 60£ 3.304 1,717 27 799
9-Jul 30 33 191 1,367 34 827 652 3,324 1,938 57 845

10-Jul 50 43 192 1,418 34 953 708 3.358 2,159 92 901
11-Jul 126 71 192 1,648 32 1,167 738 3,379 2,175 144 997
12-Jul 172 82 192 1,957 33 1,230 793 3,416 2,195 192 1,026
13-Jul 194 83 193 2,126 39 1,294 869 3,460 2,215 218 1,069
14-Jul 245 87 199 2,242 71 1.364 927 3.508 2,237 272 1,115
15-Jul 309 94 196 2,358 126 1.446 1,005 3,584 2,239 308 1,167
16-Jul 378 97 196 2,481 213 1,518 1,033 3,690 2,244 382 1,221
17-Jul 408 119 196 2,802 280 1,557 1,059 3.830 2,249 485 1,276
la-Jul 458 150 2,674 314 1,613 1,077 3,879 2,253 570 1,318
19-Jul 488 150 2,706 366 1,113 3,939 2,256 630 1,344
20-Jul 475 216 2.784 563 1,153 3,998 2.258 1,054 1,431
21-Jul 492 231 2,803 635 1,179 4,048 2,260 1.275 1,473
22-Jul 508 262 2,825 748 1,187 4,078 2,264 1,496 1,518
23-Jul 521 298 2,847 824 1,193 4,116 2,264 1.717 1,559
24-Jul 535 2,845 958 1,197 4,131 2,264 1,938 1,598
25-Jul 544 2,840 1,093 1,197 4,150 2.264 2,159 1,635
26-Jul 551 2,844 1,168 4,158 2,262 2,175 1,646
27-Jul 556 2,846 1,213 4,160 2,260 2,195 1,654
28-Jul 561 2,844 1,266 4,169 2.282 2,215 1,662
29-Jul 1,300 4,180 2,260 2,237 1,669
3O·Jul 1,322 4,186 2,259 2,239 1,672
31·Jul 1,328 4,186 2,259 2,244 1,673
l-Aug 1,341 4,166 2,255 2,249 1,674
2-Aug 1,356 4,165 2,255 2,253 1,676
3-Aug 1,366 4,185 2,255 2,256 1,677
4-Aug 1,361 4,165 2,255 2,258 1,679
5-Aug 1,362 4,185 2,257 2.260 1,679
6-Aug 1,392 4,185 2,258 2,264 1,681
7-Aug 1,397 4,185 2,259 2.264 1,681
8-Aug 1,414 4,185 2,260 2,264 1,683
9-Aug 1,418 4,185 2,261 2,264 1,684

10-Aug 1,423 4,185 2,262 2,262 1,684
ll-Aug 1,427 4,185 2.283 2.260 1,664
12-Aug 1,429 4,185 2.263 2,262 1,685
13-Aug 1,429 4,185 2,260 1,737
14-Aug 1,432 4,165 2.259 1,781
15-Aug 1,428 4,185 2,259 1,817
16-Aug 1,428 4,185 2,255 1,849
17-Aug 1,425 4,185 2,255 1,875
18-Aug 1,424 4,185 2,255 1,899
19-Aug 1,424 4,185 2,255 1,920
20-Aug 1,425 4,185 2,257 1,939

21-AUQ 1,426 4,185 2258c 1,939

• 1998 Ils~m8t~ prior to 8 July aro unfoll8bkl becauso 01 problems with the weir and !lash panel

b 1999 esamatea atter 20 July Ofe unreliabkl due to weir waahoot

c 5 king satmorl passed a!\&f 21 August
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Appendix Tabfe 4. Estimated daily cumulative coho salmon escapement past the North River counting tower,
Norton Sound, 1985 and 1996·1999.

Average Cumulative
Date 1985 1996 1997 1998' 1999b Coho Salmon

5·Jul 0 0 0 1 0 0
6·Jul 0 0 0 3 0 1
7-Jul 0 0 0 5 0 1
8·Jul 0 0 0 7 0 1
9·Jul 0 6 0 9 0 3

10-Jul 0 8 0 11 0 4
11·Jul 0 8 0 15 0 5
12·Jul 0 12 0 67 0 16
13-Jul 0 29 0 97 0 25
14-Jul 0 41 0 181 0 44
15-Jul 0 53 0 235 0 58
16-Jul 0 73 3 323 0 80
17·Jul 0 103 9 438 0 110
18·Jul 0 149 18 579 0 149
19·Jul 0 279 35 748 0 212
20-Jul 0 441 54 891 1 2n
21-Jul 0 593 80 1,164 3 368
22-Jul 0 681 100 1,282 5 414
23·Jul 0 997 140 1,470 7 523
24-Jul 0 1,175 158 1,808 9 590
25·Jul 0 1,229 192 1,728 11 632
26-Jul 0 214 1,856 15 663
27-Jul 0 246 1,986 67 706
28·Jul 0 301 2,174 97 760
29-Jul 8 395 2,304 181 823
30-Jul 31 569 2,433 235 699
31-Jul 57 725 2,561 323 979
l-Aug 97 991 2,781 438 1,107
2-Aug 140 1,181 2,893 579 1,204
3-Aug 193 1,338 2,973 748 1,296
4-Aug 216 1,448 3,068 891 1,370
5-Aug 265 1,527 3,325 1,164 1,502
6-Aug 319 1,640 3,519 1,282 1,598
7-Aug 374 1,738 3,721 1,470 1,706
8-Aug 419 1,858 3,920 1,608 1,807
9·Aug 500 2,192 4,087 1,728 1,947

10-Aug 536 2,532 4,284 1,856 2,087
l1-Aug 645 2,865 4,447 1,986 2,234
12-Aug 686 3,209 4,567 2,174 2,373
13-Aug 725 3,499 2,304 2,465
14-Aug 781 3,694 2,433 2,541
15-Aug 988 3,889 2,561 2,647
16-Aug 1,117 4,084 2,781 2,756
17-Aug 1,211 4,279 2,893 2,838
18-Aug 1,272 4,474 2,973 2,903
19-Aug 1,345 4,689 3,068 2,976
2O·Aug 1,409 4,860 3,325 3,078
21-Aug 1,507 5,026 3,519 3,170
22-Aug 1,568 5,208 3,721 3,259
23-Aug 1,631 5,404 3,920 3,350
24-Aug 1,688 5,629 4,087 3,440
25·Aug 1,759 5,758 4,264 3,519
26-Aug 1,816 5,768 4,447 3,565
27-Aug 1,872 4,567 3,601
28-Aug 1,920 4,643 3,625
29·Aug 1,966 4,719 3,650
3O·Aug 2,010 4,780 3,671
31·Aug 2,045 4,792 3,680

a 1998 estimates prior 10 8 July are unreliable because of problems with the welf and flash panel

b 1999 estimates after 20 July are unreliable due to weir waShoul
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