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INTRODUCTION

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

The Nogth River is the largest of the five major tributartes 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 1) (Rob 1997, 1998, and 1999).
A counting tower was previously operated on the North River for the three years from
1972 through 1974 near the North River bridge (Regnart and Trasky 1973, and
Cunningham 1974 and 1975) and for the three years from 1984 through 1986 (Lean
1985,1986 and 1987). Chum salmon were the primary 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
importance 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.

OBJECTIVES

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

METHODS

The North River counting tower camp is located on Unalakleet Native Corporation land.
The camp 1s approximately 20 minutes by boat from the village of Unalakleet.

A tent camp with two tent frames and an outhouse was established during 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 river 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 lash 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 wus scheduled each week. The daily counts considered in
this report run from 0000 hours to 2400 hours. The counts [or cach half hour shift were
doubled to produce the reported hourly counts for each species. Euch day the reported



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 betore
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
lime greater than one day missed because of high water were linearly interpolated in a
similar manner (Rob 1999).

RESULTS

Table | 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 reporting results. The actual reported total hourty 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: 35,600 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 | July, pink salmon were first observed on 6 July, and coho salmon were
first observed on 20 July. The daily peak count of 411 chum salmon occurred on 17 July:
the daily peak count of 5,947 pink salmon occurred on |7 July; the daily peak count of
424 king salmon occurred on 20 July; the daily peak count of 273 coho salmon occurred
on 5 August (Table [).

Approximately 50% of the chum salmon passage occurred 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 0).
Approximately 95% of the king salmon passage occurred 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 diurnal 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 passcd 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, 9% of the coho salmon
passed the tower (Table 5 and Figure 14).

An aerial survey of the North River counted [,480 chum salmon on 23 August, 1999,
The total scason expanded tower count of chum salmon was 5,600. The aeriat survey



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 aenal survey
counted 30% of the cumulative tower count through the date of the survey (Table 1).

An aerial survey of the North River counted 3,790 pink salmon on 23 August, 1999. The
total season expanded tower count of pink salmon was 48,993. The acnal 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 acrial survey counted 3% of the cumulative tower
count through 23 August (Table 1).

An aerial survey of the North 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
[% of the total season expanded tower count of king salmon. Timing of the survey was
late relative to king salmon (Table 1}.

An aerial survey of the North River counted 533 coho salmon on 23 August, 1999, The
total scuson expanded tower count of coho salrmon was 4,792, The aenal survey counled
1% of the total season expanded tower count of coho salmon (Table 1). Timing of the
survey was early relative to coho salmon.

Climatological observations are shown in Table 10.

DISCUSSION

This was the fourth year the North River tower project operated at this site. [t was started
in 1996 through the cooperation with the Bering Sea Fisherman’s Association and
Kawarak [ncorporated. 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. 1t 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 i1dea
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 surface, allowed debris to pass
over the top, and routed fish over the flash panel as intended. The base of the weir
needed hetler anchoring or sandbagging and midsections of the pipe needed Lo be
harnessed in some fashion to minimize bowing of individual pipes, which created gaps.
Heavy rains heginning 20 July caused the water level to rise 40 inches overnight and



stopped counting through 25 July due to cloudy waler. The water cleared and the wier
was visibly washed out of position making 1t 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. Efforts were made to count during the times of day when
the highest salmon passage typically occurred (evenings). However, morning shift was
neglected later in the season due to staffing shortage and darkness. This is also an
important time for salmon mugration. Often, much of the river was not visible during low
light and murky conditions after the weir washed out and the flash 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 flash panel (Appendix Table | 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 [9). The coho counts may be low due to
welr problems and the moming hours missed.
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Tabie 1. Expanded daily and cumulative migration of 2l salmon species pas! the North River counting

towr, MNorton Sound, 1998

Alter 20 July passage estimates are unreliable because of problams with the wair and ftash panel

Cumudative Cumulative Cumuiatve

Date Daily Chum __ Cumulative Chem  Daily Pink Pink Daily King King Daily Coha  Coho
30-Jun o 0 i i} & 5] o a
1=Jul 2 2 0 4] 8 14 o 0
2-Jul 1 3 1] 4] 3 T o a
d-dul ] 3 ] Q 2 19 1] i
d-Jul ¢} 3 o 4] Q 19 o 0
S-Jul Q 3 i) Q Q 19 0 ¥
f-Jul 0 3 166 166 a 14 0 o
T-dul 14 17 1,006 1,172 2 bk i} o
B-dul 2 18 T8 1,890 6 o7 ¥} 0
B-Jul B8 a5 1,763 3,653 a0 57 o o
10-Jul 7 158 1,750 5412 35 a2 o ]
11-Jul BS 243 1,208 6,711 52 1da i} i}
12-Jul 24 267 600 Ta1 48 192 v} 0
13-Jul 58 325 2,026 8,337 24 218 a 0
1d-Jul 46 an 1,208 10,545 58 &2 0 i}
16-Jul 136 807 2,150 12,895 e’ 308 v} 0
18-Jul 151 658 2,168 14,864 54 62 1] o
17=Jul att 1,069 5,947 20,811 123 485 o 0
18-Jul 225 1,204 4,058 24,868 BS 570 o 1]
19-Jul 138 1,432 2,052 278 il 630 0 o
20-lul 200 1,722 2,418 30,238 424 1,054 1 1
FA T 169 1801 1,615 31,854 2 1275 2 3
-l 169 2 060 1,615 33,468 221 1,486 2 5
25-Jul” [ 2,229 1,615 5,084 2 1,717 2 7
24-Jul 169 2308 1,615 36,6949 221 1,938 2 ]
25-Jul" 169 2,567 1,615 38,314 21 2180 2 "
26-Jul a0 2,807 a2 38,656 16 2175 4 15
27 -dul 5] 2,663 Ti6 A8.372 20 2,195 52 ar
28-Jul 76 2730 T8O 40,152 20 2215 an a7
28-Jul 30 2,769 506 40,728 22 2237 B4 181
30wl 42 2811 530 41,258 2 221 54 25
Hdul a5 2,858 B3G 42,004 5 2244 B8 323
1-Aug 39 2,805 G651 42,745 5 2,249 115 438
2-4ug 42 2937 677 43,422 a 2253 141 579
3-Aug L] 2,086 TaT 44,189 3 2.256 169 T48
4-Aug 24 Jma 578 44 TET 2 2,258 143 891
5-Aug 7a 3,084 506 45,363 2 2.2a0 3 1,164
B-Aug 56 3,140 A0 45,767 4 2.264 118 1,282
7-ALig B4 3,204 73 46,501 ] 2984 188 1470
8-Aug 50 3,254 511 47,012 0 2.264 138 1,608
9-Aug 29 3283 ard 47,390 o 2284 120 1,728
10-Aug 18 3,30 204 47,504 2 2262 128 1,656
11-Aug 47 3,348 29 47 823 -2 2,260 130 1,086
12-Aug 7 3419 157 48,020 2 2.262 186 2174
13-A1 61 3,480 153 48,173 -2 2.260 130 2,304
14-Aug GO 3,540 157 48,330 -1 2.258 128 2,433
15-Aug 59 3 590 161 4H.401 & 2,259 128 2,561
16-Aug 201 3,800 1@ 48,600 -4 2,265 220 2,78
17-Aug 129 3,029 a5 48,695 i} 2285 112 2,893
18-Aug 117 4,046 1 4R, THE 0 2255 a0 2073
19-Aug 12 4,158 49 4H,835 0 2,255 95 3,068
20-Aug 220 4,378 B 48,886 2 2257 257 3,325
21-Aug 192 4 570 29 48915 1 2,268 194 1519
22-Aug V77 4,747 26 48,947 1 2258 202 ara
23-Aug 130 4,877 18 48,959 1 2 260 199 3,920
24-Aug 146 5,023 14 48973 1 2261 167 4,087
25-Alig 142 5,165 10 48,983 1 2262 197 4,284
26-Aug 152 5317 10 48,903 1 2263 163 4447
27-Aug 104 5421 4] 48,993 1] 2.263 120 4567
28-Aug i 5490 a 48,603 o 2263 TG 4,643
20-Aug G 5,554 1 48,093 0 2,263 7B 4,719
30-ALg ar 5,504 Q 48,693 i} 2,263 &1 4,780
31-Aug 4 5.600 i 48,903 0 2,263 12 4,792

" Interpofated data due o water conditions



Talss 2. Expantad dally howdy shum salmon migratan past (he Norh Bvar counting tower, Moron Sound, 1998
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Table 6. Hepored hourly chuim salmon observalions g the Norh River countrig [ower, Norton Sound, 1998,
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[{Ouilined aress ndicate Fours ot counted

Aler 20 July passage estmales ame unrelisble because of probiems with the weir and flash panal

%ol

Ligis o000 GO0 DR00 (G000 BNDD 0000 0700 MO0 OS00 D00 1100 1200 300 400 1500 1800 ADO aB0 000 Poo0  Jh00 2200 pagd |Tews Tisia)
30k | ] ] a [+ L] a a [ ] a 0 ] a ] o -] 0 ] a o 1t ] 0 i 06%
t-Jul o z 2 a '] ] a o '] v 2 0 0 ] L a o o o a o o a 2 1 0T
2ahi [\ ) a 1] i 1 ] a ] [ [ o o o il [ o odw
-l [ a ] a -] ] 8 o ] 1] [ a 1] 1] f i i I
4edul o a o a a ] [\ o ] o o -] o ] o o ol ok
Sedul ] a [’ q [ n o ] ] [ a o [} q ] a a ] 1 ] ] o o a a e
i o L] 0 a Q ] 0 a ] o ] o [ a a o 1] -] [ ] ] [ [ 4 a  hi%
Fdut n L] n 2 -] ] [+ a ] [} ] -] (1] [} 0 a n o 1] n o I i} [+ o I -2
Bedul [i] [ 3] 4 ] 1] Q [1] o [i] 1] ] ] [i} [{] a 1] =] ] n 1] n [ 2 B 6%
el o [ [ a [} o 0 E [ a ] I LI T4 4%
| B 2 ¢ o a o 0 o ] o o 2 o =® © @ 4| o van
LESIT ] i ] a 4 1] ¢ z -] ] i) LI ] ¥ o 2z A
12-dul ] B 2 2 2 4 4 ] 2 4 [ 2 [ o 2 [] a F n a [} [} A a4
LRSI ] 4 a o 2 b 2 o a o n ] i [} o a a -] o 2 L] Fs o 0 e 24%
1deJul 4 & 8 2 2 a ] ] <] 2 ] ] 2 [ 2 12 2 2 ] 4 a a [ 0 bl A%
15-dul 0 2 4 a 4 0 [l o a 1] 0 a o [ o 0 4 o o n 2 i o 14 | R
idul [} 0 4 4 a a 2 ﬂ [} [ 2 2 2 & L] E]
radulf o 4 2 ] [ 4 g ] a 4 2 ] 2 [ | ke
18-tul 1] ] i L] [ 2 z 4 0 L} 3] 2 8 &%
1dul ] n LT o o 1 ] 0 2 4 o 4 0 ] 2 2 i [ 2 1] 0 & s
Jetn BT = 14 4 il 4 n L11] a L] ki 14 =" 50 T nd 4 2 l'_'l- AZE A EN
F1-Jul al  oow
E2-Jul ] o
Z3-Jul al w0
Sl al o o
T al o oo
26l [ & o 2 a /] 2 (] <] o i a T 1 2 a 2 a [+ o a o a [\ 15 0%
2r-dul n 0 4 4 a 2 a 2 [ 0 o o o 1 a 2 o ] [ u 2 2 o o ]
28l ] 4 2 ] ? o 2 0 [} ] 2 a o (] [ 0 ] 2 -] i 2 2 o i = 2w
2l 4 2 ] 2 4 0 a [} 1] [} ] ] [+] [ i (] ] ] o ot ] [+] 0 f F-{ I i
k) ] 0 0 L} -} 0 ] 0 0 [ n a 4 [ 0 L] ] 0 '] [/ L] 1] 2 o 7 oE%
31 adul o 2 o a -] ] ] (] i ] ] z [} [ i a a off 4 0%
1Py 1 Q 2 ] Q o 0 L] 0 of 2 2%
& o] I
* L} o 2 0o o 0 (BN
-] v a v o Fl o [] o I_r:-J, 0 ] 0 4 o of  not
A 0 ] i @ n il D of l o [ ] 0 o [] [} 0 [ f o o ol  cow
-y Q 0 a o ] a Q a ] [+ 2 [+] ] ] a o ] a o 0 g il ] 0| A4 [[L1A
T-fax) 0 0 0 o [} ] 0 o '] ] ] 7} 1] il 0 ] o -] ] [} ] 2} 0 0 of  cow
& 0 g L] L] Q L L] 0 o L]
] v u Q v u u 3 Q9 0 i} (i ] ] v V] o 0%
1odeg] 0 ] ] a -] a o @ [ ] ] ] -] i3 [ o 2 o a o o 0 [} o v 2| mE%
11 ] o a - [+ t a ] ] (] i i 0 o i3 [ .| I -
13 o [}] 4 - ] [ ] 0 ] a o i n a i [} z %
13- n n i L] B I L] a ] ] o o ] [l [} i e sy
1k a  now
[EREY o o ti Ll o [ [ ] a ] o & i o [ i al o
18 o (] ] a i o ] 0 a ] e -2 a Ll 0 -2 Al b
17+ o o [ ] o [ 0 a -] a 2 [ | -] o o al  mow
10-5 =] n t L] [+ i ] ] L] =] [F] i} 0 2] [+] [ | 0%
|f-Fag| 0 u [} ] a o L @ & [} o a -] 1} f a  E
20 A 1 ] i ] 1] 2 1 ] o ] i o -] 1] 1 j I ed%
21+ o B0
e J o 0 [ [] [ o [ a o o o oo
a0, L] [} 13 :l 0 ] 1] ] 0 a a 0 n ] 2] a n 00%
24 ] 0 [3 a a [ 13 D | a ] n 0 a ] [© ol G
25- ] ] n a o ] n ] a a 0 n ] 0 o [ ] T
2= a 0 il a o o o B 3 L] a & i a o [y o oo
™ 0 0 g [ P 4 @ o 0 @ o o o of of  now
an. il a0
EERT n o,
- f o= o o ¢ © ©o ¢ oo w© ©o & @0 & 0 o B0
04 g o i D i L] ] o a a n o o L] o '] 1 wnul ol sonson a 0%
Total FYR * | 82 81 M 5 4 M 4 = I B0 TF B0 B4 BO 1A 48 14 12 0 1 1@ 3 oA 100

dO% B Di% 07N &% A% 48W 3R 1A% G0% 0% 4PN TO% V% BTN 4% 18 A5 (4% 1D 10N 14N 1 Z0W] 00N




Table & Reportad hourly cobio saknon obsercations at the Nomh Fiver counting tower, Morton Sound, 1989,

Himed mreas indicate howrs not counbad
After 20 July passage setimates o unmaliaghle because of problams with the weir and flash panel

% of
Dk G000 DI0D 000G {300 08DD OGOD OBDD 0FO00 DODO0 0009 1000 118G 1300 1300 1400 VSG0 1800 1700 1BOO 1800 DOXD 2100 D00 Z300 |Towl Talal
- Jun o ] [} o v o o [} [ o o o ] a o 9 [ [ o il [} 0 o oo
1-dut i3 0 [+ Q o [ [+ o [] (i} o a a 0 [ o o o ] 4 [ X
2-Julf -] < 1] 0 1 ] L] a 5 o i) i o -] i o 0%
Fedul o o o ] o -] o o a 1 0 1 0 i L] 0| o 0%
A= 0 [ - 2 L} e a ] ] -] [} o [ [} U 0| o  won
i o o o a L [} a 9 ] @ Q -] o [ ] ] a o « o ] o a 0 o o0g%
T B ] o o o ] ] o o o 0 ] o o ] o 0 8 4 ° [} o a o o oo
Tl 0 il a o a ] o Ll o Q o ] o L] ] ] o o ¢ o c o o 0 of oo
BJull @ 0 ] ] o o ] -] o a o 8 o o [ a [ & G [ 0 1] 0 = of oo
Dt j e © 88 0 0 0o 0 E e o o o 0 o a  eon
wai| o T o a e o @ o ] ¢ o oo G0 0 d | of aou
Visdut o [ o o El 1 ] Q [ Q F] o [ n [ of ol oo
12-4ul a [ ] o El 2 ] a L] u a ] [} [ 3 [ o o a L] [} o [ G (1] TN
12l 0 ] a n a o a L] L o a a 6 o o 3 [ o o 9 0 L] 0 o ol oo%
Td-Jul a o ] o o ] o o o a @ [} Q o ) o 0 0 [} L] ] Q o o Bl oo
15-Jul ] o a f o ° E a [} ] 0 [ ] 9 3 3 0 o [ L) o -] I o of  aom
1 uil [ ] 0 o n u ] Q [} [ ] [ ] o a| eow
17-ul 0 L] [ ] 0 o [ a a 0 a o Y] a of oo
18~Jut o [ o o 0 a o a [ o a o n 9 o oow
10yt ¢ o n 0 a a [ ] 1 Q 2 a Q n a [ a a [] @ o [ [ o oo
Sodu o [ [} ] Q 0 [} ] o ] Bl -] o -] [} o o o oo
21-dul s} ot
- nf  oos
e o 0 B4
4= of oo
F4-Jul o Q0%
2dul i a a a o o 0 9 o 0 2 a 0 [ [ [ o = ] o ] [ [ a 4| o
Fi-dul o o o o a ] ] a ] 8 2 T 1z ¥ “ L] o 2 2 L] Q a o @ 52 e
E-dul H o a ] L] 9 o 8 2 4 ] ] [ [} o 4 2 2 4 4 a a 4 2 ol v
h-dul L] il ] f 2 ] ] a 2 4 2 4 & | 4 a @ 4 Z 4 & L] L} 4 a4 32%
30-Jul 8 4 2 ] L] a ] a [ o a ] 2 4 ] Q 2 2 4 2 L] 2 a 4 s 21w
Atadul 2 o z 2 2 u 0 (3 4 z a 0 [ 3 -] ] & d i 1%
I a 4 g & o 2 & 3 of W aew
e ol oon
A L] B T 20 ] .| Io%
'e 1 ] 1 [] a 4 4 noj 4 2 1 2 5 100 aes
-harg) o) 17 3 14 14 b | 14 4 I [ ] L] L] ] 14 14 16 &0 io a8 & hF4 284 10.0%
8- 12 2 ] 2 0 a 4 L] 8 2 4 ] & L} 2 4 2 B 4 2 L] & 19 L5 I
A 4 [ 8 w0 4 o 4 ol 2 & 3 4 B 121 4 14 10 I8 o B 12 wal 7
H. [ " [ n o F ] i E anl 1.8%
L | 1 = a1z B ] ] o & o a 4 ] F] F] ] ) ™l  eE%
L [ 2 [*] F ] 8 10 4 2 [ a & s L} B a @ 4 A 4 2 10 vd| e
11-Au 4 [ a a @ 812 g 4 ] 0 a 18 4 il 2 ad| A
A i a ] a -} 4 2 ] E 8 8 o= LI a & wmz|  nan
13-Au 2 4 2 L] 8 t L[] ] 101 n k] ] § 12 il ok
18 of oo
1 ] 2 n & 14 10 4 z -2 [ L] A 4 [r] g2  am
A i @ 4 ] a L] 2 o 4 10 & o ] ETY 22 aa 1 B
L2 o a 2 o 2 0 o ] z n 4 4 4 0nooze | LT
£l - 1] 2 2 b} | ] a s o i L] o it -] LD EE 1570
wedw| 18 [ ] i [] & [ [ 2 i 2 4 2 F a o 2Em
ViRug|  dE E] [F] 8 18 a8 2 o [ [ 8 4 2 2 1 P I PR
2 o 0ok
20 1 a @ o T [ T ] 7] FL
a- a o il d ] ] LI a 1+ 8 [ ] ] % LI R
2 [l 2 4 ] a a 2 4 o 2 ) 0 L] [+ 22 ) e (]
i 3 :} ® [ 2 a 4 ] o i [ o 8 4 .- = 20%
m- [ 2 E] o a ] 4 ] 2 Ll 1] 2 [} [ [} n 8 LT
b I b3 1 £ a 4 2 [ [} 4 “ 2 0 o i | sal  arw
28-Ang al  eon
o gy af oo
oA I » o & o @ o a ¢t o o = B ] [} 14| o
30-hu 1] 0 4 ] '] ] -] ] 2 [} o 0 o 2 o o inped ol st S
Tetal YF4 W00 a0 0 T 3§ 8D 48 1 T4 M ea B2 g B8 00 8A Mo e e 200 2 FH| zean| oo
A% OIS 0% 4% 27% 10% 23% TEE J0% 20% 20% 20% 20% 4.0% ATH 38% Z8%N 30N afm 45% 449 TN 1 04| 1B0ON




Table 10. Norh River counting tower climaiological and stream cbservations, Norton Sound 1999.

Cate Water Temp °C Water Level "
30-Jun-99 12.0 27.5
1-Jul-99 12.0 26.5
2-Jul-99 1.0 26.0
3-Jul-99 1.0 15.5
4-Jul-99 10.0 250
5-Jul-99 10.0 250
6-Jul-99 11.0 24.0
7-Jul-99 2.0 235
8-Jul-99 9.0 23.5
9-Jul-99 9.0 23.0
10-Jul-99 11.0 23.0
11-Jul-99 13.0 240
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 11.0 235
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 9.6 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 80+
2-Aug-99
3-Aug-99
4-Aug-99 8.0 50.0
5-Aug-99 8.5 48.0
8-Aug-99 8.0 46.5
7-Aug-89 9.0 450
8-Aug-99 9.0 43.5
9-Aug-99 9.0 40.0
10-Aug-99 9.0 39.0
11-Aug-99 85 40.0
12-Aug-99 9.0 39.0
13-Aug-99 8.0 38.5
14-Aug-99
15-Aug-99 8.0 40.0
168-Aug-89 10.0 39.0
17-Aug-98 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 saimon, past the North River

Number of Fish

counting tower, Norton Sound, 1999,
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Figure 3. Daily chum salmon migration past the North River counting tower, Norton
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Sound, 1999.
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Figure 4. Cumulative chum salmon migration past the North River counting tower,

Number of chum salmon

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

Number of Pink Salimon

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. Cumuiative coho salmon migration past the North River counting tower,
Norton Sound, 19989.
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Figure 11.

Diurnat patern of chum salmon migration past the North River counting tower,
Norton Sound, 1999.
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Figure 12. Diurnai 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,

Percent Passage

Norton Sound, 1999,
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Figure 14, Diurnal pattern of coho salmon migration past the North River counting tower,

Percent Passage

Norton Sound, 1999,
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Figure 15. Average cumulative chum salmon passage past the North River counting tower, Norton Sounc
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, 1984-19886, 1996-1998 and 1999.
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Figure 19. Cumulatlve coho salmon passage past the North River counting tower, Norton Sound,
1985, 1986 and 1996-1999.
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Apprendis Table | Estimalod dally cumulative chum saimon escapemen pasl ha Marh Fiver counting owe,

Norton Sounr, 19721974, 1984-1984 and 199610585

Average Cumulaliviz

Dasa 1872 1873 1974 1084 1985 1986 1 G 1987 195" e Ghurn Salmon
1h-dun o
16-Jun 0 1] F] !
1¥-Jun ¥:] ] K| [
1B-Jun 4 ] a 2
18.Jun 1B ] k| 8]
20-Jin -0 ] k| -2
21Jun -6 2 3 ]
22-Jun -6 a T B
Hldun -6 5 15 ]
24-Jun 168 7 a5 a7
o um [§ 0 [ 180 e 158 60
H-Jun a 1 a 201 8 4G B
27-Jun 19 i a a 276 1T 28T 89
28-dun x| 1 a 4 253 = m8 120
Z0-dun [+ i) E3 a B2 289 a3s a7 i
3dun i @l 124 i aca kL] iz BOT a s
-l a 177 dea a 562 407 T 658 s a28
2:dul 9 17 385 il 784 vir AT 1089 3 4
Sedut 1a 360 431 a a6 1,566 BOG 164 3 gtz
a-Jul 58 533 4E8 a 1,43 2,468 EBE LAz 3 83
Sdul ¥z #43 a1 ¢ 1488 3,380 LT W ] 3 475
H-Jul 7o 77 533 15 1,664 196 [IEL IR ] 3 1,104
Tudul a6 Be TH1 ] 0 1,782 4,840 1292 2,080 17 1,106
-l 215 23] TER 57 & La21 4914 1,338 229 18 1,210
a-Jul @rd 121 778 579 25 201 5,008 1,481 2388 85 1,278
10=Jul dadq i8e 77E 600 5 2251 5268 1,548 2667 158 1,503
11-dut 548 641 776 a75 54 2,485 5810 1,588 2807 243 1,526
12 Jut 647 Bay m ] - 2855 5,978 1680 2863 267 1,642
A5-Jut T7F 1,041 7EQ a5z 64 2807 8,468 1,808 2739 a5 1,606
Vbl ] 1,545 T 1,184 458 296 07 187 LT an 1,064
15-Jul 1114 2144 788 1,457 573 3,158 7122 2,188 2811 507 2,183
16-Jul 1,418 2190 atn 1,531 [ixts] 882 7340 2734 28588 ] 2.7
17-Jul 1,696 2438 azE 1,805 604 608 7450 3,068 2885 1,060 2,565
18-Jul 1,742 2,668 2072 a4 a7 T 3280 2997 1,204 2.7
18-Jul 1,742 3,087 2,150 varr B350 4,582  2.986 1431 2,807
20-Jud 1,754 310 2461 1,790 BATY 4,880 4090 1722 3,110
21-Jul 1,850 3,544 2,572 1,834 8,863 4310 3084 1,801 3,854
22-Ju 1,590 5,798 2,602 1,065 g.173 4,464 1140 2083 3,387
20Jul 2118 4,344 282 R 250 4,647 3204 230 4,55
240l 2,804 2,848 2278 4715 4719 0264 2,364 3,601
26-Jul 2,241 2,81 2413 9,780 4817 42 2887 A, 508
6-Jul 7268 2,366 2,559 4,845 4,301 2.607 a7ea
2F-dul 2,285 2,808 2,843 £,004 3348 2,861 3,758
2B-Jui 2,532 2,515 2,75 8475 3419 bl e} 3,600
20-Jul 310 5,382 3.4B0 2,78 4,080
3wl 3281 5770 3540 AR 4,100
Al-dul 3,353 6,858 3509 2.858 4,152
V-Aug ] g,006 380 2,885 421t
2-Aug 1,638 6,150 3829 2937 4,251
Al 4,760 6,296 4,048 2,08 4291
A-Aug 1,839 6,316 4,158 1010 4,325
A=y 3,988 6,32 43m 1,064 4,379
G-Aug 4,040 G468 4nT0 2140 4424
7-Auy 4,008 6,504 4,747 1204 4 42
8-Aug 4,199 6866 4877 3284 4,491
9-Aug 4,176 6,612 5023 3,283 4,52
10-Aug 4212 6501 5168 3.am 4,540
11-Aug A2 Lo T 33448 4 502
12-Aug 4,301 8,740 543 3419 4,500
1A 4,386 6,778 1480 4,623
14-Aug 4,362 6,793 HE=4 4,835
15-Aug 4,366 6,806 5,659 4,644
16-Aug 4377 6,823 3,800 4 BE
17-Aug 4,408 8,638 a.829 LR
18-Aug 4,485 6,853 4,048 4,708
19-Alig 4,457 6,868 4,158 4,13
20eAiiy 4,472 6,877 4478 4,750
2h-Aug 4,473 8,581 4,870 4,7
22-Aligy 4,480 8,875 4,747 4,782
Ay 4 488 6,877 4,877 A, BOT
Ay 4,45 6,881 5,023 4 Bi6
Ay 4512 6,804 5185 & Bdf
26-Aug 4520 6,804 53T 4,863
A a4 506 f421 4,876
2i-Aug 4,531 6490 4,803
“8-Augy a.5a7 B.560 4,881
S0-Aug 4560 5,506 4,857
11-Aug 4 B&7 5,600 4 00
2.3%2 4,334 B2E 2,015 A,567 1,738 .76 8,904 642 5800 4,809
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Appondt: Table 2 Esbmated dally cumulathva pink saimon escapernent past the Norh Fiver oounting Kwer,
Moron Bound, 19721974, 1984-1986, and 1296-1599

Avmrags Curmulnive
Dite 1972 1973 1974 1984 1085 1986  d90R 1007  1098° 1908  Pink Samen
15-Jun a
16-Jun o [} o 0
17-Jun 2 [+ v} i
18-Jun 4 o o 1
18-Jun 4 ] a i
20-Jun @ ] a i
2hm 7 ] a F
22-Jun 13 o a 4
S-un [it2] 0 a 23
Bd-dun 183 o a 1]
#Eedun 111 a7 a a7 o o an
26-Jun an 7 20 465 o 14 150
2F-Jun 2410 ars o 42 672 o - 506
a-Jun 5,366 4,20 a 542 958 4 53 1569
29 Juny 0 14,140 30301 ] 3,162 1,330 24 143 6139
A0-Jun 0 365908 70,057 o 10548 1,684 147 27 0 13,296
Hedudl 49 49440 140006 o 18,585 2497 355 €24 1] 23,600
2-Jul B3 53,608 1THDGS o i3, 335 3,303 L] 1213 ] a1 583
Frdul 187 B5613 213m:3 Q5T 6,909 632 1,627 a 42123
A-Jul 5% 10877 244884 0 120507 23338 1,008 4523 a 56,661
Sedud 1004 120023 255,068 0 1367I7 G206 1,320 7458 0 65,080
GJul 1108 13573 MB1472 a 157516 124778 1840 13056 168 76 B4
Tedid 3,790 1384 141381 26737 0 170,730 1E3527 3,068 ;a2 1172 77 A0S
B 1T 1504 43 E2 TN 0 179083 184489 46548 29,004 1.890 5 R
Bl 1BIT4 1831 14382 276688 0 188313 198253 55089 30466 1853 B6, 445
10-Jud 21589 3276 143724 2R3051 0 195868 213351 6,114 37,968 5412 91,187
Tdu 30323 6925 143784 20200 11 BEs4 2274 8430 a2am 6711 96,067
12-Jud 34,836 111E  14376d 303483 13 208587 240878 6,858 47,733 T3 100,368
13Ju 30428 12265 143772 316069 23 213705 260074 TAHE5  BOS1S aa7 105,178
14-0ul 42560 JE&St0 143777 330354 78 247008 260748 7086  B19T 10545 108,061
15-Jut a6 19384 143,783 35473 135 219354 279,962 8,010 55,225 12685 113,107
18-Jul 49000 2000 143,785 568220 MY A EA 288006 ELOAE L N 14 864 118,789
i7-ul  B0E01 21084 143,788 400,054 #50 23,798 204082 223310 BOG4E 208N 124,566
T8-Jul  BZOM ER0R 417,71 AGT 235487 2803HE 50418 B3,081 24,869 129,043
19-gul 62303 3206 426,187 TE3 apBSAE 40383 4582 2TAR 132,31
20bul 52512 24320 418 645 1,160 314,100 50823 65608 30209 135,708
21l E2956 25285 440,167 1581 9801 B4EIS  EESIE 31854 134,343
2-dul BIAM  25497H 4 A L,z IxQAE BB E7T0 3349 140,141
23-Jul 53,965 28,542 440,097 2173 29299 B1.822 67, 452 35,084 142 576
Ml BN 451433 2438 31805 BEE14  67ES6 36,609 143,837
o-Jul G456 450,398 a7 0539 90522 eA20E 334 154714
26-dul 5710 455204 2824 93,504 B8, BR3 ‘38,655 B X
-l B47E3 456875 aise #6850 @47 @an [ELE.
26-Jul  B4.004 458,387 a3 98383 EEAT 40052 146,431
20-Jul aam 102706 TOME85 40724 147,003
30-Jul 3534 108868 710065 41258 147,734
At-Jud 2E2T a0 TIERD 42,094 a8 13
1-Auig AT 113,718 T2 41 42,745 148,499
Ay ama 1MG490 TR6M 4oz 148,868
FAug 3,000 18,312 2.2 44 189 148,393
A 4,008 121882 T2ET4 &8 TET 148,632
S-Aug 4,062 12317 TaA6E 45363 148,842
LT a.112 124229  TIE338 45,767 160,012
T-hug 4,135 124736 TiEM 46500 150,157
2-Aup 4,168 125,431 M3 47012 150,299
A 4,228 126,142 ToEAT 47,580 150,429
10-Aug 4,268 1248, 7ar 73873 47 694 150,530
11-Aug 4,084 @788 Ta0aR 4T EE 150,618
12-Aug 4,285 VERTTA 74,045 A48, 030 1h06E1
1H-Aun 452 176 48,173 150,716
14-Aug 4529 127,845 48,330 150,738
15-Aug 4330 129,002 44,401 150,758
16-fug 4.3 128,075 43,600 150,773
1 T-Aug 4337 128,118 A, BO 150,787
t8-Aug 4487 128,161 44,786 150,801
F9-Aug 4.4 8 204 48, B35 LL R
APy 47351 128,146 44 BEG 150,811
21-Aug 4351 128,000 44,915 150,798
22 4,148 127,988 43341 150,798
Ta-fag 4,350 127.064 44,954 150,800
-y 4354 137,644 44973 150,798
26 4,386 127.930 43,983 150,799
- A 4356 127,826 43,5990 150,800
T -axg 4357 48,9654 150,800
8- 4,358 48,983 150,800
20 4,359 44,593 150,800
0 Aug 4,360 48,993 150,800
31 -Auig) 4,360 43,00 160,800
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@ king salmon escapemant past the North River counting lower,
, 1884-1986, and 1996-1989

Appandix Table 3 mted daily cum

n Sound, 1572-1

Average Cumulative

Lt 1972 1974 1874 1584 1985 1986 1998___ l!l'.i-F__ 1998 1090” King Salmon
15-Jun 5] B
16-Jun a 2 14 8
17-Juny 6 5 17 g
18-Jun 4 25 19 16
19-Juzn Q 25 19 15
20-Jun 0 25 19 15

Juan 31 7 19 13
Jun 9 a 21 14
23-Jun B 45 27 21
23-Jun -6 U ol 41
28-Jun 0 0 n -9 150 92 39
26-Jun Q 0 2 -12 251 144 64
27-Jun 1 0 0 2 -13 367 192 78
28-Jun 3 0 0 2 14 a3 216 128
249-Jun 1 3] 55 0 8 -14 1,081 272 177
30-Jun 1 42 M it} 42 -12 1,730 308 8 2446
1-Jul 1 48 513 0 1B 2 28 382 14 352
2-Jul [ 53 642 Q 158 6 2,288 485 17 406
3-Jul 10 BH 745 0 198 44 2,543 570 19 469
A-Jul 16 125 284 D 326 145 2,756 630 19 556
5-Jul 19 151 1,038 1 338 306 2,969 1.054 19 655
-Jul 2 173 1,207 35 433 418 3,150 1,275 19 746
7edul 11 22 184 1,274 34 609 528 3,220 1,496 21 740
8-Jul 15 26 191 1.341 34 731 606 3,304 1,717 27 799
2-Jul 30 33 191 1.367 34 827 652 3,324 1,938 57 845
10-Jul 50 43 192 1418 34 953 708 3,358 2,159 92 24|
11-Jul 126 Il 192 1,648 32 1,167 738 3.378 2175 144 967
12-Jul 172 a2 192 1,957 33 1.230 793 3.416 2,185 192 1.028
13-Jul 194 B3 193 2,126 39 1,204 869 3.460 2215 216 1,065
14-Jul 245 B7 196 2242 71 1,364 927 3.508 2,237 272 1,115
15-Jul H09 a4 196 2058 128 1,446 1,005 3.584 2,239 308 1,167
16-Jul 376 a7 156 2.481 213 1.518 1.033 3,690 2.244 362 1.221
17-Jul 406 119 186 2,602 260 1,057 1,059 3,830 2,249 485 1.276
18-Jul 458 150 2,674 314 1,613 1,077 3,878 2,253 570 1.318
18-Jul 466 150 2,706 368 1,113 3,939 2,258 630 1.344
20-Jul 475 216 2,784 563 1,152 3,998 2.258 1.054 1.431
21-Jul 492 231 2,803 835 1,179 4,048 2,280 1.278 1,473
22-Jul 508 262 2,825 748 1,187 4,078 2.264 1,496 1,518
23-Jul 521 208 2,847 824 1,193 4,118 2,264 1.717 1,554
2d-Jul 535 2845 968 1,197 4,131 2.264 1.938 1,588
25-Jul 544 2,840 1,083 1,197 4,150 2,264 2,158 1,635
26-Jul 551 2.644 1,168 4,158 2,262 2175 1,648
27-Jul 556 2,848 1,213 4,161 2,260 2,195 1,654
28-Jul 561 2,844 1,266 4,168 2,262 2,215 1,662
29-Jul 1,300 4,180 2.260 2.237 1.669
30-Jul 1322 4,186 2,250 2,230 1,872
31-Jul 1,328 4,184 2,259 2,244 1,673
1-Aug 1,341 4,186 2,255 2.249 1.674
2-Aug 1,356 4,185 2,255 2.253 1,876
A-Aug 1,366 4,185 2,255 225 1,677
4-Aug 1,381 4,185 2,255 1,679
5-Aug 1,382 4,185 2,257 1679
f-Aug 1,582 4,185 2,258 1,681
T-Aun 1,397 4,185 2,259 1,681
B-Aug 1,414 4,185 2,260 1,683
9-Aur 1418 4,185 2,261 1,684
1-Aug 1,423 4,185 2,262 1,604
11-Aug 1,427 4,185 2,263 1.6684
12-Aug 1,420 4,185 2,263 1,685
13-Alg 1428 4,185 1,737
T4-Auf 1,432 4,185 1781
15-Aug 1.428 4,185 1817
16-Aug 1,428 4,185 1,849
17-Aug 1,425 4,185 1,875
18-Aug 1424 4,185 1,899
18-ALg 1,424 4,185 1,820

2D-Aug 1425 4,185 39

21-Aug 1,428 4,185 ) 1938
il pariar 30 B July ar ¥ bocause of probiens with the wair and Nosh el

nli i

B hing saimon passed afer 21 Augus|



Appendix Table 4. Estimated daily cumulative coho salmon escapement past the North River counting lower,
Morton Sound, 1985 and 1996-1999.
Averaga Curmulativa

Date 1385 1996 1587  4098°  1999" Coha Salmon
g-Jul 0 0 0 1 0 0
-Jul 0 0 0 3 0 1
7-Jul 0 0 0 5 0 1
@-Jul 0 0 0 7 0 1
B-Jul W] 5] 0 g 0 3

10-Jul 0 a 0 1" 0 4
11-Jul 0 g 0 15 0 5
12-Jul o 12 o &7 a 16
13-Jul 0 29 0 97 0 25
14-Jul 0 i1 0 181 0 44
15-dul fi 53 0 235 ] 58
16-Jul 0 73 3 323 0 80
17-Jul n 103 g 438 0 110
18-Jul D 149 18 579 0 149
19-Jul 0 279 ] 748 0 212
20-Jul 0 441 54 Ba1 1 o77
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 il 1,175 158 1,608 a 590
25-Jul o 1,229 192 1,728 11 B32
26-Jul 0 214 1,858 15 A3
27-Jul o 248 1,088 67 708
28-Jul 0 301 2,474 97 760
29-Jul 8 395 2,304 181 §23
30-Jul 31 569 2,433 235 899
31-Jul 57 725 2 561 323 979
1-Aug g7 e 2,781 438 1,107
2-Aug 140 1,181 2,893 579 1,204
3-Aug 183 1,338 24973 748 1,206
4-Aug 216 1,448 3,068 891 1,370
5-Aug 265 1,527 3,325 1,164 1,502
B-Aug 319 1,640 3,519 1,282 1,508
7-Aug ar4 1,738 3721 1,470 1,708
B-Aug 419 1,858 3,820 1,508 1,807
9-Aug 500 2102 4,087 1,728 1,947

10-Aug 538 2,532 4,284 1,856 2,087

11-Aug 645 2,885 4,447 1,986 2,234

12-Aug 686 3,209 4,567 2174 2,373

13-Aug 725 4,499 2304 2465
14-Aug 7A1 3,684 2433 2541
15-Aug 984 3,889 2,561 2,647
16-Aug 1,117 4,084 2.781 2,756
17-Aug 1211 4,279 2893 2,835
18-Aug 1,272 4474 2973 2803
19-Aug 1,345 4,669 3068 2976

20-Aug 1,409 4,860 3,325 3,078

21-Aug 1,507 5,026 3519 4170

22-Aug 1,568 5,208 3,721 3,259

23-Aug 1,631 5,404 3920 3,350

24-Aug 1,688 5,629 4,087 3,440

25-Aug 1,759 5,758 4,284 3,519

26-Aug 1,816 5,768 4447 3,585

27-Aug 1,872 4,567 3,601

28-Aug 1,820 45843 3625

29-Aug 1,066 4719 4,850

ac-Aug 2,010 4780 3,671

31-Aug 2045 4792 3680

o 1598 extimates prior bo B July ame unealiabhs bacauss of problems with the wee and flash panel
9 1998 aslimaea afier 20 July e unrelipbiE dus o weair washout
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