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INTRODUCTION

The Eidorado River counting tower is a cooperative project funded and operated hy 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 (o
produce this report, as part of its contribution to this cooperative cffort.

The counting tower was successtully operated in 1995, 1996 and 1997 (Rob 1995, 1997
and 1998). The 1998 season was the fourth year a salmon counfing tower has been
operated on the Eldorado River. The project 1s operated to obtain timely and accurate
escapement information required for the active management of the salmon stocks
throughout the season. The Eldorado River drains into Safety Sound approximately 14
miles east of Nome (Figure 1). Historically this drainage supports the largest
escapements of chum salmon of the various streams in the Nome Subdistrict.

OBJECTIVES

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

METHODS

The Eldorado River counting tower camp is located on Sitnasuak Native Corporalion
land, just above the furthest upstream connecting channel to the Flambeau River. The
camp is approximately 45 minutes by boat from the Safely Sound highway bridge.

A tent camp with two tent frames and an outhouse was set up at the end of June. A

L5 foot high scaffolding tower was erected on the bank of the river to serve as an
observation platform. A 50 x § foot vinyl canvas flash panel was placed on the nver
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
[20 volt lights was mounted on a post below the tower to illuminate the flash panel
during periods of low light and darkness.

Counting began on 29 June and ended on 12 August. The counting schedule was 18 half-
hour counts each day from [2 noon to 0600 hours the following day. A 24 hour count
and one day off were scheduled weekly. The daily counts considered in this report run
from 0000 hours to 2400 hours. The counts for each half hour shift were doubled to
produce the reported hourly counts [or each species. Each day the reported hourly counts
were added to produce a daily unexpanded total. Every day, the daily and cumulative
unexpanded totals for each specics were rejayed to the Nome office by radio.



The expanded counts for this report were calculated using the following methods., The 18
hour counts for the days ofl were estimated by adding the counts of cach 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 18 hours of the day off.  Next an expansion factor
was calculated 1o compensate for the 6 hours not normally counted. This factor was
derived from the weekly 24 hour count by dividing the total count from 0600 hours to
1200 hours during the 24 hour count by the total normal |8 hour count during the 24 hour
couni. Then each 18 hour count for the remaining days was expanded 1o 24 hour counts
by applying the expansion factor to the three days before and after euch 24 hour count by
multiplying cach days 18 hour total by the 24 hour expansion factor, and adding that
number to the 18 hour count for each day. This expansion was done for all species
counted.

The expanded counts for the days missed were linearly interpolated as follows. For a day
with the normal 18 hour count missed, the count for the missing day was calculated by
adding the counts of each hour of the day before the missed period to the counts of each
hour of the day following the missed period and dividing the result by two. If twoor
more days were missed the count for the missing days was calculated by adding the
counts of each hour of the day before the missed period to the counts of each hour of the
day following the nussed period and dividing the result by two. Then each |8 hour count
was expanded to a 24 hour count by multiplying each days 18 hour total by the nearest 24
hour expansion factor, and adding that number to the 18 hour count for each day.

RESULTS

Table | shows the expanded daily and cumulative totals for each species. The reported
total hourly counts were: 9,584 chum salmon, 77,380 pink salmon, 348 king salmon, and
20 coho salmon (Tables 6-9). The expanded counts were: 13,808 chum salmon, 137,283
pink salmon, 446 king salmon, and 21 coho salmon (Tables 2-5).

Chum and king salmon were observed on 30 June, the second day of counting. Pink
salmon were first observed on | July. Coho salmon were first observed on | August.
The caily peak count of 2,574 chum salmon occurred on 11 July; the daily peak count of
20,840 pink salmon occurred on 11 July; the daily peak count of 264 king salmon
occurred on 11 July, the daily peak count of 10 coho salmon occurred on 1[I August
(Table 1).

Most chum salmon returmed during the three week period [rom 6 July through 26 July
when 97% passed the tower (Table 2 and Figures 3 and 4), Most pink salmon returmed
during the three week period from 6 July through 26 July when 98% passed the tower
(Table 3 and Figures 5 and 6). Most king sulmon returned during the week from 11 July
through 17 July when 86%% passed the tower (Tuble 4 and Figures 7 and 8). All coho
salmon counted returned during the lust twelve days of counting (Tahle 5 and Figures 9
and 10).
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All species counted exhibited a diurnal pattern of migration past the counting Llower,
During the nine hour period from 1800 through 0200 hours, 82% of the chum salmon
passed the tower (Table 2 and Figure 11). During the ten hour period from 1800 through
0300 hours, 85% of the pink salmon passed the tower (Table 3 and Figure 12). During
the ten hour penod from 1800 through 0300 hours, 87% of the king salmon passed the
tower (Table 4 and Figure 13). The return of coho salmon was just beginning when the
counting season ended so we are unable to draw conclusions aboul the diumal pattern of
coho salmon migration (Table 5 and Figure 14).

An aerial survey of the Eldorado River counted 3,000 chum salmon on 20 July, 1998.
The total season expanded tower count of chum salmon was 13,808, The acrial survey
counted 22% of the total season expanded tower count of chum salmon. The aenal
survey counted 2,280 chum salmon above the counting tower on 20 July, when the
cumuilative tower count of chum salmon was [ 1,447, The aerial survey counted 20% of
the cumulative tower count on 20 July (Table 1}.

An aerial survey of the Eldorado River counted 123,950 pink salmon on 20 July, 1998.
The total season expanded tower count of pink salmon was 137,283, The aenal survey
counted 90% of the total seuson expanded tower count of pink salmon. The aerial survey
counted 116,400 pink salmon above the counting tower on 20 July, when the cumulative
tower count of pink salmon was 117,214, The aenal survey counted 99% of the
cumulative tower count on 20 July (Table 1).

DISCUSSION

This was the fourth consecutive year of operation for the Eldorado River counting tower.
The 1995 and 1998 escapements of chum salmon began about one week later than in
1996 and 1997. The size of the 1995 escapement was three times larger than in 1996,
1997 and 1998 (Figure 15). The odd year escapement of pink salmon began about one
week earlier in 1997 and was only about 20% of the odd year escapement in 1995 (Figure
16). The even year escapement of pink salmon began about five days later in 1998 and
was about 3 ¥z times larger than the even year escapement in 1996 (Figure 17). The 1998
escapement of king salmon was about 4 %2 times larger than in 1997 (Figure 17). The
1997 escapement of coho salmon began eleven days earlier than in 1993, 1996 and 1998.
The size of the 1998 coho salmon escapement was the smallest on record for the date that
counting ended (Figure 18).

The value of a counting tower on this watershed is evident. The chum salmon
escapement documented though the 1995, 1996, 1997 and 1998 scasons shows the
relative importance of the Eldorado and Flambeuu watersheds 1o the various salmon user
groups in the Nome Subdistrict. The Eldorado tower provided hishery managers a
valuable tool for assessing the salmon returns of the Safety Sound watersheds.



It is recommended that if funding is available the project should start yet another week
eurlier to count chum, pink and king salmon and 1f additional funding is available should
remain in operation three weeks later to count coho salmon.
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Table 1. Expanded daily and cumulative migration of all salmeon species past 1he Elderado River counting tawer, Morton Sound, 1998,

Cumulative Cumulative Curmalative Cumulative
Dister Chum Chum Pink Pink Kinig King Coho Coho

28-Jun a 4] 0 )] y] 1] 0 0
A-Jun as a5 0 o 2 2 o y]
1-Jul 107 142 47 a7 ] 2 0 a
2-Jul 43 185 G2 106 0 2 0 a
3-Jul 43 228 145 254 ¥} 2 0 0
-Jul a2 260 74 asg 2 4 Q 0
S-Jul 40 300 a0 418 2 =) Q o
G-Jul 145 445 GB0 1,078 1 7 0 ]
7-Jul 154 B4 6659 1,747 1] 7 Q 1]
B-Jul 445 1,048 1,528 1275 1] 7 i} 0
S-Jul 1,672 2,721 5.860 9,135 ] 16 1] (¥}
10-Jul 1,145 3,864 B,247 17,382 16 az 0 0
11-Jul 2,574 6,438 20,840 3222 264 286 ] ¥]
12-Jul 946 7,384 18,739 56,961 25 321 ] 0
13-Jul B34 8,023 11,053 68,014 19 340 0 0
14-Jul Bag 8,662 11,053 79,067 19 359 Qo 0
15-Jul G35 9,301 11,053 a0.120 19 378 0 0
16-Jul B39 9,940 11,053 101,173 19 397 0 0
17-Jul 441 10,381 6,252 107,425 17 414 0 1]
18-Jul Taz 11,113 7.832 115,257 12 426 [¥] 0
18-Jul 22 11,135 322 115,579 1] 426 0 0
20-Jul 312 11,447 1.635 117,214 ] 426 0 ¥
21-Jul 1,004 12,451 6,458 123,672 4 430 1] 0
22-Jul G617 13,088 4 375 128,047 2 432 D 0
23-Jul 291 13,359 2,302 130,349 0 432 (4] 0
24-Jul 266 13,625 3,135 133,484 2 434 [H] 0
25-Jul 16 13,641 108 133,592 ] 434 0 0
26-Jul a0 13,691 T4z 134,334 2 436 LH] 0
27-Jul 20 13,711 354 134 688 ] 438 4] 0
28-Jul 46 13,757 558 135,245 4 440 H [+
28-Jul 24 13.781 33z 135,578 2 442 0 0
30-Jul 17 13,798 280 135,858 ] 442 1 0
3-Jul ] 13,798 T 135,930 0 447 [¢] 0
1-Aug 1] 13,7598 22 135,952 a 442 1 G
2-Aug 4 13,802 187 136,139 0 442 -2 4
3-Aug & 13,808 209 136,348 0 442 0 a
4-Aug 1] 13,808 130 136,478 [i] 442 1] 4
S-Aug 0 13.808 127 136,805 ] 442 1 5
g-Aug 1] 13,808 118 136,723 1] 442 2 7
T-Aug u 13.808 123 136,845 o 442 [H] 7
8-Aug ] 13,808 70 136,916 2 444 0 7
9-Aug 0 13,808 96 13r.012 2 446 4 n
10-Aug ] 13,808 59 137071 0 446 0 11
11-Aug 0 13,808 212 137,283 0 446 10 21
12-Aug ] 13,808 0 137,283 4] 446 4] 21
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Table 2. Expanded daily hourly chum saimon migration past the Eldorado River counting tower, Norton Sound. 1988,

Dhudlined arsas indicaie hours not counted. Mumbers in autiined areas Indicate estimaled
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Lwer, Noron Sound, 1068

Tahle 3. Expanded dally hourly gink salmon migration past the Eldorado River o
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Table 4. Expanded daily hourly king salmon migration past the Eldorado River counting tower, Norton Sound, 1998,

Onitined areas indicate hoors not counted.  Numbers in ouliined areas indicate eslimaled passace
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iting Wewer, Morlon Sound, 15598,

Table 5. Expanded daily haurly coha salmon migration past the Eldorado fi
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waf, Nofon Sound, 1698,

Table 7. Reportad houtly pink saimon cbsarvations al the Eidorado Flivar cour
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Table 8. Repored houry king salmon obasrvations al the Eldorado River counting towar, Nofon Sound, 1898,

dicate hours not countad

Qutlined areas

- d - - = 4
= ﬁtﬁﬁé#tﬁﬂﬁﬂsﬁﬂﬁﬁéﬂtﬂéé!éséﬁéﬁf EEEEEE20L28R L
’ghhﬂdﬂﬂﬂﬂﬂ Hnepuoood-mda-as0008 - oco0oco0ocodo o
P
|uﬂ5nnunnn = = Heeocepnoo = ™o oD ¥ - - R - )
[ 9
g 8
- B -] ] [ " - - - | - - ) -3 -] 5 —n_i
& §
omooD o o o - 60 oo o s oo0w o5 o L
§ -
guuuann o o o cocoo o coooo aa ) X
& &
o oooD o = a a o Mo ao cooocao oo o ag
g 5
gnoﬂnﬂﬂm (=] -] =] (=0 - - I [ - - O - | oo r-1 'Q_E
- v
gnunﬂaaﬁ - a v TR cooo0 o e o a o g
= o
gleeeceen o aoon Yo oo o eocoo D oo e ~ g
= "]
gaanunuﬂ = ™ o oo o cooo o oo o °¢
e a
coocoo oD @ o) a oo of aoao o oe o ° ¢
=]
coa00a o o cooco coao D oo af ~ g
3 a
coo00 a0 =1 ooo coo0 B oo o ﬂg
o o
ﬁ (== I = - B - ' (-2 o 00 o 1nuaﬂu (-2 - ] J ug
8 . = ——y & o
ﬁ a a a a ag'
o =
= [ (=] (=] £=]
3 §
o o o a -z
g q
o o o o -
3 ¢
5 & o o @ n:
3 - - | g1 ' o L F'E'E'Eu ° 2
E cocecoo oD o a oo 0 ﬁn-aol oo o -':
oo o0 0o o e oaoco s o000 X - a -
8 b
easao oo = - e o oo o oo a ag
§ H
8 cooo oo - o o oao cooo o oo a 2¢
3 +
E cooo o6 = - « o009 ceocooo o oo o

Dimte

12-Jul
s
I

1

N




wgr, Morton Sound, 19948,

Table 9. Reported hourly coho salmon obsonvations al the Eldorada River cou

lined areas indicale hours not countac
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Figure 1. Area location map of the Eldorado River counting tower project site, Norton Sound, 1998,
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Figure 2. Cumulative migration of all salmon species, except pink salmon, past the Eldorado River counting
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tower, Norton Sound, 1998,
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Figure 3. Daily chum salmon migralion pas! the Eldorado River counting tower,
Norton Sound, 1998.
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Figure 4. Cumulative chum salmon migration past the Eldorado River counting tower,
Morton Sound, 1998,

14,000
12,000
10,000

8,000

6,000 -

Number of chum salmon

4,000 Cumulative Chum Salmon Passage

2,000

(=]

G-Jun 4-Jul S-Jul 14-Jul 15-Jul 24-Jul 29-Jul 3-Aug E-Awg
Date

P



Figure 5. Daily pink salmon migration past the Eldorado River counting lower,
Morton Sound, 1998,
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Figure 6. Cumulative pink salmon migration past the Eldorado River counting tower,
Norlon Sound, 1998,
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Figure 7. Daily king salmon migration pas! the Eldorado River counting tower,
Norton Sound, 1998.
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Figure 8. Cumulative king salmon migration past the Eldorado River counting tower,
Norton Sound, 1998.
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Figure 9. Daily coho salmon migration past the Eldorado River counting tower,
Morton Sound, 1998.
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Figure 10. Cumulative coho salmon migration past the Eldorado River counting tower,
Norton Sound, 1998.
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Figure 11. Diurnal pattern of chum salmon migration past the Eldorado River counling tower, Norton

Sound, 1998.
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Figure 12. Diurnal pattern ol pink salmon migration past the Eldorado River counting tower, Norton
Sound, 1998,

16.0%

14.0% 4

12
L]
=
B 10.0%
Wl
L]
o
- B.0%
=
]
(3]
[
n.ﬂ‘ 6.0%

,i'."qlla.L:p_- of the DEOD-1 100
appuareded oo
llllllll-...j.l.. _
0000 0200 0400 D600 080 D00 1200 1404 1800 1800 2000 2200
Hours

Page 20



Figure 13. Diurnal pattern of king salmon migration past the Eldorade River counting tower, Norton
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Diurnal pattern of coho salmon migration past the Eldorado River counting tower, Norton

Sound, 1998.
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Figure 15. Cumulative migration of chum salmon past the Eldorado River counting tower, Norton
Sound, 1995-1998.
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Figure 16. Cumulative odd year migration of pink salmon past the Eldorado River counting
tower, Norton Sound, 1985-1997,
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Figure 17. Cumulative even year migraticn of pink salmon past the Eldorado River counting
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tower, Norton Sound, 1986-1998.
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Figure 18. Cumulative migration of king salmon past the Eldorado River counting tower, Norton
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Sound, 1995-1988.
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Figure 19. Cumulative migration of coho salmon past the Eldorado River counting tower, Norton
Sound, 1995-1998.
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