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ABSTRACT

The Alaska Department of Fish and Game (ADFG) counted 12,123 chum salmon, 22,329 pink
salmon, 744 chinook salmon, 5,490 coho salmon, and -603 Dolly Varden (negative counts are
down-river migrating fish) in the Kwiniuk and 20,018 chum salmon, 75,855 pink salmon, 179
king salmon, 1,282 coho salmon, and 3,190 Dolly Varden Niukluk Rivers using counting towers;
and counted 1,957 chum salmon, 11,402 pink salmon, 12 chinook salmon. 548 coho salmon, 47
sockeye salmon, and 767 Dolly Varden in the Nome River using a weir during the 2003 season.
Objectives of the projects were to obtain daily and seasonal estimates of the timing and
magnitude of the salmon escapement and to collect biological data (age, sex, and length) from
sampled chum and coho salmon. Predominant age compositions for the sampled chum salmon
escapements by river were: Kwiniuk River 34% age-0.3 and 64% age-0.4, Niukluk River 51% age-
0.3 and 48% age-0.4, and Nome River 83% age-0.3 and 15% age-0.4. Most of the coho salmon
escapement samples were age class 2.1 representing 63% from Kwmiuk River and 79% from Nome
River.

KEY WORDS: Norton Sound, escapement, Oncorhynchus tshawyvischa, O. nerka, O. keta, O.
kisurch, . gorbuscha, age-sex-length composition, Niukluk River, Kwiniuk River,
Nome River



INTRODUCTION

Norton Sound Salmon Management District includes all waters between the latitude of Point
Romanof in the south and north to the latitude of Cape Douglas. This district includes six
commercial salmon fishing subdistricts. Five species of pacific salmon (Oncorhynchus) return to
natal rivers in Norton Sound and numerous anadromous streams are located within district
boundaries (Figure 1). Current salmonid enumeration programs operated by the Alaska
Department of Fish and Game (ADFG) in this district include two counting towers located on the
Kwiniuk River, which drains into Subdistrict 3 (Moses Point), and Niukluk River, a tributary of
the Fish River, which empties into Subdistrict 2 (Golovin), one weir project located on the Nome
River, east of the city of Nome, in Subdistrict 1, and one test fish project on the Unalakleet River
in Subdistrict 6. Additionally, five escapement counting projects are operated by cooperating
agencies. Kawerak Inc. operates two weir projects in Subdistrict 1, on the Eldorado River and
the Snake River, and a weir on the Pilgrim River in the Port Clarence District to the north.
Unalakleet IRA council operates a tower project on the North River, a tributary of the Unalakleet
River, which drains into Subdistrict 6 (Unalakleet). U.S. Bureau of Land Management (BLM)
operales a weir on a tributary of the Sinuk River, which empties into the northwestern portion of
Norton Sound Subdistrict 1. Returns of chum salmon Oncorhynchus keta, pink salmon 0.
gorbuscha, chinook salmon Q. fshawyischa, sockeye salmon O. nerka, coho salmon O. kisutch,
and Dolly Varden Salvelinus malma are enumerated at ADFG and cooperator projects. ADFG
personnel also conduct numerous Inseason aerial surveys on selected district rivers (o monitor
adult salmon escapements and assess run timing, Some aerial surveys are conducted on nvers
with enumeration projects to ground truth and calibrate survey counts and to correlate data with
histonical data. This report summarizes 2003 data from ADFG enumeration projects.

Kwiniuk River drains into Norton Sound just east of the village of Moses Point, approximately
160 km east of Nome (Figure 1). Kwiniuk and Tubutulik Rivers are the primary salmon
spawning tributaries in Subdistrict 3 (Moses Point). In 1962, commercial salmon fishing began
in Subdistrict 3, primarnly targeting chum, pink and coho salmon. No significant chum salmon
commercial harvest has occurred since 1988 (Bue and Lean 1997). No commercial salmon were
harvested in this subdistrict in 2003. Subsistence fisheries occur in both drainages and in
saltwater in the subdistrict. ADFG Subsistence Division reports harvest data gathered through
village surveys. Since 1965, a salmon counting tower has operated on the Kwiniuk River
enumerating chum, pink, and chinook salmon runs, but only recently has the tower operated
through the coho salmon run (see Lean 1994, and Rob 1996a, 1996b, 1997a, 1998b, 1999¢,
Kohler 2000a, 2001a, 2001b and Kohler and Todd 2003 for recent year’s results). Current
location of the counting tower is shown in Figure 2.

Niukluk River is a major tributary of the Fish River drainage and enters the Fish River
approximately 16 km above the village of White Mountain (Figures 1 and 3). Fish River empties
into Golovnin Bay (Subdistrict 2) on the north coast of Norton Sound, and is the primary salmon
spawning drainage in this subdistrict. Council village is located on the Niukluk River
approximately 20 km above the confluence with Fish River. A road provides access from Nome
fo the Niukluk River at Council. Subsistence and sport fisheries occur on the Niukluk and Fish
Rivers for all salmon species, Arctic grayling Thymallus arcticus, whitelish species Prosopium



and Coregonus, and Dolly Varden. Subsistence Division reports harvests by residents of the
commumities of White Mountain and Golovin. Subsistence harvests by residents of Nome are
currently not monitored, but are thought to be increasing because of continued fishery
restrictions and closures in Subdistrict 1. Commercial salmon fishing has been conducted
sporadically in Subdistrict 2, and no commercial fisheries occurred durng 2003.

Nmukluk River counting tower has successfully operated since 1995 (Rob 1995h, 1997c, 1998c,
1999b, Kohler 2000b, 2001, Jones and Knuepfer 2002, and Kohler and Todd 2003), and
previously operated for approximately three weeks during 1979 (Schaefer 1979). This project is
operated to obtain accurate escapement information of inriver salmon stocks and Dolly Varden
and as a means to calibrate the accuracy of aerial surveys to other tributaries in the Fish River
drainage.

Nome River flows approximately 50 km south from the Kigluaitk Mountains and drains into
Norton Sound approximately five km east of Nome (Figures 1 and 2). Commercial fishing has
been progressively reduced through regulatory restrictions since the late 1970s and marine
waters near the mouth (Subdistrict 1) have been closed since 1984. Sport and subsistence fishing
in Nome River have been closed in recent vears because of low salmon returns (primarily chum
salmon) and Arctic grayling population concerns. Subsistence and sporl fisheries are currently
managed similar to a commercial fishery, with Emergency Orders regulating restrictions and
fishing periods. A Tier I or Tier Il subsistence permit/catch calendar 1s required when fishing in
Nome River. Subsistence harvests are reported to ADFG Commercial Fishery Division by the
returned catch calendars.

A salmon counting tower first operated on the Nome River in 1993 (Bue 1994, Rob 19934, and
1995b). Beginning in 1996, a weir replaced the counting tower and the camp/enumeration
location was moved down river approximately 5 km to the current site. The 2003 season was the
eighth year of weir operations (Rob 1997b, 1998a, 1999a, Kohler 2000¢, 2001¢ and Kohler and

Todd 2003).

These ADFG enumeration projects, and cooperative projects, operate as a means to obtain timely
and accurate escapement information and for the collection of biological data on salmon age,
sex, and length (ASL) throughout the runs. Daily, the previous days count fotals by species are
relayed to the Nome ADFG office via single sideband (UHF) or marine (VHF) radio or satellite

phone.

Objectives
1. Obtain daily and seasonal estimates of timing and magnitude of salmon and Dolly
Varden escapements to the Kwiniuk, Niukluk, and Nome Rivers.

Sample the chum and coho salmon runs; collect ASL data for development of brood
tables and for age, sex, and length frequencies to compare seasonal and yearly variations.

L%



METHODS

Tower projects enumerate fish passage up and down river from a tower in timed periods.
Usually, counts are conducted for a 20-minute period each hour and the counts are expanded to
the whole hour; count times three equals one hour (20 min. x 3 = 60 min.). If all periods for 24
hours each day are counted, further expansion is not necessary and the expanded hourly total
counts are summed to produce a daily total. Expansion methods used when count periods were
missed are explained under each project. Negative count numbers signify down river passage.
A tower or scaffold made of wood, aluminum or steel is placed on the bank next to the river (on
both banks for wide rivers) where an observer sits on the elevated platform to count fish. Guy
wires attached to the tower and staked to the ground or cabled to trees stabilize the tower during
windy conditions. A flash panel (usually white plastic, vinyl, or canvas) was placed across the
river bottom perpendicular to the river at the tower site, and was anchored in place with sand
bags and stakes to keep fish from passing undemneath. A flash panel provides a contrasting
background to aid identification and count of passing fish. Partial (diversion) weirs are placed
from the river bank(s) toward mid channel over the panel ends to force migrating fish out over
the panel for easy observation. To count fish during darkness, lights are placed on the tower or
suspended from a cable strung across the river above the flash panel. EFither a 12-voll battery
system or 120-volt generator system 1s used to provide power for lighting.

Weirs are huilt across the entire river and do not allow unmonitored fish passage. Aluminum
weilr stringers, top and bottom, span the river and are supported by metal or wood “A” frames or
tripods. Metal conduit pickets are placed in the stringer holes and pounded into the bottom
substrate effectively blocking fish passage. Picket spacing determined the size of fish to be
passed and enumerated. Fish were enumerated through a weir by opening a gate or pulling weir
pickets and counting the fish as they migrate through the opening. Weirs installed on rivers with
boat traffic have boat gates opened by the project crew members to allow for boat passage, or
have floating sections that boats can pass over; the weir section sinks when a boat passed and
then re-floated after the boat departed. If fish passage occurred at night, lighting systems similar
to tower projects were used to illuminate the weir area.

ASL samples at tower projects are collected from chum and coho salmon by seining in river with
a beach seine. Fish for sampling are normally collected from a live box at weir sites; the live box
15 installed and built into the upstream face of the weir. If insufficient numbers of fish enter the
live box for sampling, additional fish are seined to meet goals. In 2003, the goal for Niukluk and
Kwiniuk projects was three pulses of 160 fish for chum salmon and one 160 fish sample for coho
salmon. The goal at the Nome River weir was 160 chum salmon samples taken in proportion to
the run passage and one 160 fish sample for coho salmon. Scales were taken for age
determination, sex identified by visually examining external characteristics (such as: snout, vent,
and body symmetry), and fork lengths measured on all sampled fish. Scales were removed from
the left side of the fish in an area 2-3 scale rows above the lateral line crossed by a diagonal from the
posterior insertion of the dorsal fin to the anterior insertion of the anal fin. Cleansed of slime, scales
were mounted on gummed cards, and impressions later made in cellulose acetate cards with a scale
press for age determination. Scale impressions were read with the aid of a microfiche reader and
ages were reported 1n European notation where the first digit refers to the freshwater age and does

L



not include the year spent in the gravel and the second digit refers to the ocean age (Koo 1962).
Fish length was measured to the nearest 0.5 cm from mid-eve to fork-of-tail. ASL samples for
chum salmon were divided into three segments (three samples of 160) by time to track changes in
age and sex composition.

At all three enumeration projects, field crews beach seined chum and coho salmon for ASL
samples. At Nome River weir, in addition to the seined samples, chum salmon were collected
from the weir trap. Additional ADFG staff from Nome supported the project crews during
sampling to prevent missed scheduled tower counting periods.

Kwiniuk River Tower

Kwiniuk River fower camp was Jocated approximately 6 km upstream from the mouth of the
Kwiniuk River, on land leased to ADFG by Hans Jemewouk of Moses Poinl (Figure 2). The site
was accessed by jet, motor-powered riverboat from the village of Moses Point, where aircraft
deliver personnel, supplies, and equipment. Additional ADFG staff from Nome helped during
tower installation and camp set-up. A 15 m vinyl flash panel was used at the Kwiniuk site and
covered approximately half the width of the river. One 6 m high aluminum scaffold tower was
used for counting and the diversion weir extended from midstream (end of the flash panel) to the
shore opposite the tower. A 12-volt lighting system illuminated the flash panel during dark
counting periods.

Counting began on 15 June at 1500 hrs and continued until 1200 hrs on 15 September 2003. The
three-person crew counted one twenty-minute period each hour for 24 hours, from midnight to
midnight the following day. Daily counts presented in this report ran from midnight to midnight
the following day. The only hours not counted this season were the hours from 0900 to 1400
from 15 through 24 June. Expanded counts for missed times in this report were calculated as
follows. On days of 18-hour period counts, the hourly counts of the day before and the day
following were added and the result was divided by two, giving expanded hourly counts for the
18 hours. An expansion factor was calculated to compensate for the 6 hour periods not counted
and was derived using data from the 24-hour count day, by dividing the total counts from 0600 to
1200 hours during the 24-hour count day by the total normal 18-hour count during the 24-hour
count. This expansion facior was applied to data from the three days before and afier each 24-
hour count by multiplying each day’s 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 enumerated

species.
Niukluk River Tower

Niukluk River tower camp is located approximately 4 km upstream from the confluence of the
Fish and Niukluk Rivers (Figure 2), just upstream of Tom Gray’s camp, known locally as
Mosquito Bar. A letter of understanding from the Council Native Corporation allowed ADFG to



use their lands to conduct the tower operation. ADFG Habitat Division and the Alaska
Department of Natural Resources Division of Lands issued permits for the inriver diversion weir.
Access to this site is via road to Council and by jet, motor-powered riverboat from Council fo the
tower. For 2003, the counting tower, partial weir, and flash panel were installed using the same
methods as reported in detail in the 1995 Niukluk project report (Rob, 1995b). Additional
ADFG staff provided assistance during project installation and camp set-up. A 120-volt lighting
system was installed on the tower to illuminate the flash panel during dark periods.

Counting began at 1200 hours on 26 June, and through the end of the season, 15 September
2003, one 20 minute period was counted each hour for 24 hours, from midnight to midnight the
following day. The only hours not counted this season were from 1900 hrs 29 June uatil 1200
brs 3 July, from 0600 hrs to 1500 hrs 12 August, and from 0500 hrs 26 Aug to 1200 hrs 27
August. An average of the previous and following day counts for the same time period was
used. Expanded count methods and daily totals are the same as Kwiniuk tower (above).

Nome River Weir

Nome River weir camip is located approximately 5 km upstream from the mouth of the river, on
land leased to ADFG by Sitnasuak Native Corporation (Figure 4). The project crew began
installing the weir on 1 July and the weir was operated from 5 July through 10 September 2003,
The weir was made of a series of 3.2 ecm (1%") pipes assembled in pairs using locking metal
brackets. Aluminum stringers 5.6m (12°) long connected the pairs of pipes horizontally. Metal
conduit pipes of varying lengths, depending on water depth, were inserted vertically in holes
drilled m the stringers on 4.5cm (1%4”) centers. A gate in the weir was used during fish passage
and enumeration. This weir was designed to be easily cleaned, fish tight, and easily removed in
the event of a flash flood.

RESULTS

Kwiniuk River expanded daily and cumulative total counts by species for 2003 are shown in
Table 1. Expanded seasonal counts were: 12,123 chum salmon, 22,329 pmnk salmon, 744
chinook salmon, 5,490 coho salmon, and -603 (downstream) Dolly Varden. FExpanded daily
migration by year and species are shown in Appendix Table A.l. Actual recorded period
expanded hourly counts were: 12,123 chum salmon, 22,332 pirk salmon, 744 chinook salmon,
and 5,490 coho salmon, and -603 Dolly Varden.

Niukluk Tower expanded counts for 2003 were: 20,018 chum salmon, 75,855 pink salmon, 179
chinook salmon, 1,282 coho salmon, and 3,190 Delly Varden (Table 2). Actual reported total
hourly expanded counts were: 19,800 chum salmon, 75,738 pink salmon, 183 chinook salmon,
1,212 coho salmon, and 3,063 Dolly Varden. Historical escapements at the Niukluk River
counting tower by species are shown in Appendix A.2. '



Nome River weir total cumulative counts for 2003 were: 1,957 chum salmon, 11,402 pink
salmon, 12 chinook salmon, 548 coho salmon, 47 sockeye salmon, and 767 Dolly Varden (Table
3). Historical escapements at the Nome River weir by species are shown in Appendix A.3.

Age and Sex Composition, and Length Frequency

Predominant chum salmon age compositions during 2003 for the three rivers were as follows.
Kwiniuk River was comprised of 34.2% age-0.3 and 64.3% age-0.4, and females comprised 53.5%
of the sample (Table 4). Niukluk River was comprised of 50.8% age-0.3, 47.7% age-0.4, and 1.0%
age-0.5, with 41.5% of the samples female (Table 5). Nome River was comprised of §2.9% age-
0.3, 15.2% age-0.4, and 1.9% age-0.5 (Table 6). Females compnsed 45.6% of the run.

Kwiniuk River chum salmon mean lengths (mid-eye to fork) for the major age classes were 578 mm
for age-0.3 males and 556 mm for females, and age 0.4 fish were 617 mm males and 579 mm
females. Niukluk age-0.3 were 584 mm for males and 547 mm for females, and age-0.4 were 617
mm males and 568 mm females. Nome age-0.3 males were 585 mm and females 562 mm, and age-
0.4 males were 603 mm and females 580 mm. Chum salmon samples were stratified into three time
periods (pulse samples) at all projects.

Coho salmon escapement samples from the Kwiniuk and Nome Rivers were 63% and 79% age-2.1,
respectively (Tables 7 and 8). Mean lengths by age group for all samples collected ranged from 527
mm for age-1.1 females in the Kwinjuk River escapement sample to 623 mm for age-3.1 males
from the Nome River samples. Males comprised 49.7% of the samples at Kwiniuk River and
55.2% at Nome River.

DISCUSSION

Low to average precipitation and river levels were encountered throughout the Norton Sound
area during 2003 and helped make all projects successful. Flooding and turbidity associated with
high water conditions normally encountered in the fall reduce visibility for species determination
and accuracy of enumeration and cause missed counting days.

Kwiniuk River counting tower was the only escapement project operating Subdistrict 3 (Moses
Point) during 2003. Chum salmon escapement was 12,123, which was within of the current
tower goal range of 11,500-23,000 and was 47% of the average tower count since 1965.
Escapements were below the odd vear average for pink salmon, and the 2003 chinook salmon
escapement was 157% of the average since 1981 (Figure 3). Funds from the Norton Sound
Initiative extended counting tower operations through the coho salmon run for the third year.
Coho salmon escapement was 5,490, 69% of the 2001and 2002 escapement average.



At Niukluk River counting tower, the 2003 expanded count of 20,018 chum salmon was 38% of
the 1995-2002 average. Pink salmon escapement of 75,855 was the highest odd year return since
the project began in 1995, Chinook salmon escapement was below average since 1995 and the
coho salmon escapement was the lowest recorded for the }fca:s that most of the run was counted

(Figure 4).

Nome River 2003 escapements were below average. Chum salmon count of 1,957 failed to meet
the lower level of the escapement goal range of 2,900-4,300. This goal has only been reached in
one of the last five years. Pink salmon escapement of 11,402 was below the 13,000-escapement
goal but still the best odd-numbered year escapement since 1995. Historical chinook salmon
escapements into the Nome River are shown in Figure 5. Coho salmon escapement was the
lowest for the years most of the run was counted (Figure 5).

Although the chum ASL samples were divided into three strata, no effort was made to apportion the
escapement age structure by time period. This stratification was because, with the exception of
Nome River where part of the samples were collected as they entered the system, there was no way
of knowing if the fish sampled had just entered or had been present for a while before being seined.
The older chum salmon tended to have a higher abundance during the earlier sampling periods, as
expected. Age by system varied from a high of 83% age-0.3 in the Nome River to a low of 34% in
the Kwiniuk River.

Most coho salmon escapement samples were age class 2.1 rcpresr:nlmg 63% from Kwiniuk River
and 79%, from Nome River.
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Tabée 2. Expancded defly and cumulative mignilion of el saronid species past [he Niukluk River souniing jower, Monon Sound, 2003,

Daly Cumdaiive
by chwan Cumuative Dally pink: Cumutative pnk chinook: chinpck  Opllycoho  Cunulafve  DalyDoly  Corudative
Caim Euimcn  chuamm salmon almon saimon saimon saliman salinon | coho salman Verden Doy Verden
26-Jun 12 12 [ [{ 3 ) [] o ] [
ITJun k] 61 [] a 16 3] ] o 3 &
2-Jun 5 4T 12 1 o = 0 o o] =
28-Jun m 254 L] kL] 3 18 a o ] L]
3Jun (] 411 4 2 o 17 (1] o T a7
14l -] 374 4 26 - 1% [ ¢ # 3
- 54 428 5 " B 15 ] o 5 ]
il i a5 2 3 -4 14 o a [ tlie)
a-dul a0 68 ] k'] ] " o ] 3 i3
Sdul 30 2B 3 a8 ] " 1] o 54 158
Bedul aaT 1015 a5 Bt 12 ] o o 8 w
Tdul T4 TN 253 <) £ 0 Q o n Fl1]
] 543 2am 10 Lo 51 i [i] ] ar a7
[T 52 20854 208 a7 12 (<] 0 o 42 i ]
10l 158 3,013 201 1,038 ] a2 i ] 51 90
LERT 912 38 oy 1245 L] ] ] o s 414
12 2,055 5, G0 1.308 2 550 L] 116 o o 3 44T
13l a8 6,661 1,660 4230 3 118 0 0 an sar
Td-dud 1.230 B.A91 3438 7,668 42 181 ] ] ] L]
154 &7 B, 184 A2 747 ] 167 i o 12 i
16l kg B.A3 1,263 BATD k] 181 ] (] 21 540
17-Judl 2] R 2,667 i B ] 170 ] ] 12 561
18-Jad 1,671 11,080 3,807 15,084 ] 170 [ ] &8 ]
100l 1,841 12,881 5,580 20,564 3 173 ] 1] 24 33
2k 1.113 13,604 A.264 7228 ] 173 a o 18 651
290l a3 14,635 2,353 31,581 -3 170 [ o 45 il
22-dul L] 14,704 1418 ILEET o 170 0 o i T
23 Jul fiord 14,0866 L0 0,507 L] 170 o o 42 T66
24~ A 15730 E7B0 A2 287 3 173 a o a7 {anie
25l a4t 16,471 4, TET 4T 064 [ 1Te o o 29 51
20-Jul e 16,387 3,249 50,313 B 185 3 3 k] w4
2Taduil 245 16,636 237 2,583 5 168 o ] 1 fud2
28l 243 18,8678 4,20 54,564 0 i & ] 45 AT
-l 168 17.047 1,982 5L B56 Bl 12 3 12 42 1028
A0 Jul 188 1. Be 50,847 o it ] 12 3 1086
Al AT 17,80 L1676 6252 1 12 L] L] 48 1083
1-hisg 185 11675 1,508 64,052 @ L= 3 21 L] 1,151
2 bred 16,087 1,161 65,183 B | 178 3 ] Bl 1312
Selug 195 18,292 1,365 66,558 ] 178 ] 0 an 1261
ddap 258 18,980 ek ] &7 4T o 178 ai T2 24 1275
Bfug 243 18,783 2,108 4, fi5d o Te 18 B 51 13
G-ALE 204 18,057 1,485 71,078 o 1T fi o0 A% 1.4M
Tohug 144 19,201 537 71,516 ] TR 12 "1 ] 1,484
g {rY] 18,45 asg TR L] 1T% 33 L =i} 1,827
G- 28 1E.47T1 534 T 4840 1] 1 15 158 158 1,683
10-Alg o2 19.573 T 72063 1] 170 45 204 152 1575
11-fam = 15,608 5 Ta.e8 ] T8 T e "r 1.0z
12-hag 4 15,830 L] T3,TTE o 178 T 353 B4 2,076
13-Aug 12 18,642 ot 74472 ] e m 418 L] 15
14-hug <] 16,705 333 74,505 o 178 18 £33 i 1.4
15-huxg a 16, TN 33 74,838 ] e 15 LB 78 23
1B-ALg & 19,8505 aus 78,126 o iTe il 468 42 2415
17-A1g) -2 10,678 v2 75,188 o e 45 484 30 2445
18- a1 16,75 42 TH240 0 19 an 12 \E 2.480
by (o) 18,018 =] 78,300 o 118 ] 588 21 2,481
20-Aug 45 18,864 [ TE 380 ] 18 24 610 74 4505
21-fug ] 19,924 1S 75,564 g 1 48 B55 1] 2,585
2Aug n 19,957 B 78,648 a 178 4 678 51 2,618
Fi-Aug B 19,851 108 75,58 ] e m 80 -] 2,648
2d-Aisg 21 10T ] T5.756 0 e = 29 k] 2679
25 ] 16,990 i 78,768 o e 114 43 12 2.6
T6-daxy 13 20,003 a 15,774 o 178 B3 1,006 £3 T
IT-daxg L3 20,008 a TETIT o e 42 1,048 L1 T
2B-fug o 20,008 42 TERTE /] 1] 2 1,088 114 205
28-hug a 20,008 L] TE8% L] iTe [ 1,138 138 3043
An-fusg fi 20,008 0 TE.819 ] e 15 1,150 153 3,468
at-Aug ] 20,008 [V YE518 o 179 il 1,171 23] R
1-5m0 3 20,012 ] 75,828 a 1Ta L+ 1,183 12 3074
2-Sep o 20,012 B T5,634 a 178 3 1188 12 3,288
3-5ep 3 20,015 3 TEEET ] 178 -] 1,185 -5 3,167
&5ap o 20016 & TE, 843 o 178 21 1216 - 3,088
5-Sap 3 20,018 ] TE,BL3 o 178 » 1249 ~144 28
&-Sap o 20,018 ] TE.BL3 a ] 12 1,201 ] 3,0M
7 o ] 12 5855 [] 178 2 1282 160 3190
Totni 20,018 75,855 178 1,282 3190
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Euase il chan almen wimon _prisk saimen mlmen  chsockpbres  mimon mhemimos  Varisy  Dully Vaede palmon Seckeyt s
5-Jul [} [] [ [ [} [} o [ o o a o
&l ] o 1 | f o [ [ a o fi ]
7-3ul 4 ] [ I t ] o o 0 o o o
(8] & 13 1 L] o ] o 4 o o L] 0
B.3dl t 1 fi ] a [ & [ 1] o o ]
10-Jd 6 n 1 & o o o o L] ] o ]
113 ] ki 7 1 [ [ [ 8 i 1 ] ]
12l n b 14 15 o ] [ [ o 1 o [}
13-Jdl L 7 E 43 [ ] ] o 4 L] o 0
ba-Tul n m M &7 o [ o [ \ [ ] [
15-Jul & m 32 w0 ] o o ] 1 7 [ o
16-Jul n §03 b} L7 o ] [ o o 7 1] ]
17-Judl 53 156 L] 180 o o o ] L] 16 1 1
18-Jel 54 10 m 12 o o ] ] 4 an 2 3
18- 113 m 7 480 o o ] a 1 n ] H
0-Ted 11 251 g 918 o o ] a 1 n a |1
20 -Jut {3 575 1,403 1,951 o a o a [ n ] [
22-dul ¥ T i 1) 8 o ] i [ = o ¥
Jul 5 68 5] 1615 I 1 a o 2 24 4 12
24-3ul m 138 454 3154 o I ] o i P i 11
25-Jul T a3 2 kx| 1] I o o o kL] o 1
26-Jul 7 2 457 3,720 o ] o o 1 n [ 12
7N L1 1,108 L) 4347 1 1 o ] 3 k0 [ 12
-Jul a2 1082 E9R 5145 1 3 L] a 18 46 3 15
29-Jul 102 1,54 189 LR T o 3 o [ 1 47 ] 15
A0-Ful 3 1,50 W05 5708 o ] 0 a ] m 2 17
31-Jul b | 1,78 == 6,591 o 1 1 1 u i o 17
l-Aug a7 128 Ik 8,758 o El o 1 2 50 o 17
2-Ausg o 147 115 6004 [ 3 il 1 [ 62 [ 17
S o 1247 19 1157 ] 3 D I ] @ [ 17
Aug 14 1,541 =1 75246 1 3 i i 1 7 o 17
SAup 73 124 74 8,100 1 4 ] L] 17 E 1] 17
A 4 I 62 ] 9,348 2 ] H 4 2k 118 2 19
Tehiag 5 13 ns 9,564 o B o i 10 i3 0 1%
£-Aug & Aar T 2475 | q g n k! 158 2 )
bAug it Jm 49 10468 1 0 1 2% 1] 113 2 it
10-Aug el 1,665 132 10,500 o W o a5 1o m o m
1A 15 1,851 g 10918 1 I 10 35 il 254 ] 3l
12-Aug 0 1,764 2 11,021 a 11 3 n [ 20 o 3
3-hug 3 1,764 7 1048 o 1 ] n i w2 [ 1]
14-Aug | 1,754 o 11,048 0 | o 7 ] 16 ] k1l
15-Aug ] 1,745 an 1078 ] n [ 7 E m L] 1
J-Aug k] 1,768 31 11,018 ] i o a7 " 1) [ L
17-Aug 15 1,78 12 11,172 ] 1 ] k1 2 bl 1 »
18-Ang 1 1,754 12 11,134 [ 11 o a7 1 06 o ]
19-Aug 15 13 n 11,145 o n ] 37 I M7 ] ”
2-Aug " 1312 % an ] 1 4 41 12 He ] n
21-Ang ] 1215 14 1113 ] ] 1 ar ] 138 o n
Z-Aag i 1.0 E=S 11,208 0 i I 44 10 kL 1 k]
ThAug 15 1,841 2 11240 ] 1 51 £ 124 261 2 L
4-Aug 5 1, M n 11,267 ] 1 & ml b 515 o 15
25-Aug 5 LET 18 11,285 1 1 173 206 7 543 i 15
26-Aug ] 1A 1] 11,296 il i1 19 218 & 551 ] 15
2T-Aug 2 LEE L] 15310 n 12 =0 66 a2 =3 3 s
E-Aag n (] % 11336 o iz 12 m 2% &1 1 L
20.Ang 2 1,20 13 13 [ 12 n 205 7 2] 1 a0
M-t ] 1,508 7 11,339 [ 12 & 303 37 36 L] &0
M-hug i 1m2 L] 11348 L] 12 2 S 4 Tl ] an
1-Sep 3 1914 0 11,048 o 13 o 5 1 741 o E]
1-Sep 1 (K~ ] 11,353 ] 1 3 aaE & m [ &0
3Sep : 198 2 11,245 ] 12 1 309 1 4% 1 &
4-Sep L} (] 3 11,360 o 2 a bl ] T o 41
55ep 1 1,503 3 11,363 [ 12 & M 1 ™ I az
-Sep £ 1627 a1 11384 o 12 o 538 L] Tes 5 @
75ep n 1,548 0 11,384 ] 12 ] 7 q Tt o 47
E-Sep 5 1954 n 11,356 ] N 5 542 3 TET ] &
B.5ep 3 1947 2 11,398 ] 2 4 =4 Q wr '] ar
_M9Sep 0 L957 4 11402 ] 12 1 548 o W il &7

Tatal 1957 11,402 2 i w7 47
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Table 4. Chum salmon age and sex compasition, and mesn length by sanpling period, Kwiniuk River, Norton Sound, 2003,

Breod Ve and (Age Greup)
2000 1095 ] 1957
(L) oy fa4) (a5 Total
Siranen Daex:
Sampling Dmex 5T
Serpie Sise 143
Male Tt of Syl 0 126% 1T1% 0.1% S0.3%
Fumber in paeepile 0 i L+ I n
‘Mienn Lengeh (mm)’ SEE 14 a8
Frmaks Fmd's.nnﬂ.! ame ™ 3TN [l 1) 0
Nuinbet In mmple [] 17 H ] mn
Mean Length (mm)' T 586
Tl Prercen of Ssspls Lo FTELH N aTs %
Humibser in smnie a 15 17 1 141
Soaium D
Samplng Dales: -0
Sammple Si== (L]
Minie Fereem of Sampic o 1M nmw (11 ™
Humber in smmple ] # 51 1 T
‘Mean Length (=en)’ 5 14 -]
Femsbe Percem of Sample 0% 17.6% 3L1% o 5.3%
Number in ample 1 bl | a8 o B
Mean Length fmm)' L3 564 s
Towd Pereent ol Sample L% 6% BI% e 1010
Hiopwher i mainple 1 47 110 1 _bim
Stratums Dhiles
Seimplieg Dy T4
fample Size m
Mlale Tercen of Samplc 1% 20.9% nm 0 44 0%
Hamiber i parmple 1 E » 1 n
Meme: Length: (mm)" 544 568 614 650
Fermale Prrco of Sample [T21 3% mi% (1. LLEL
Momber i pmgpie 1 48 48 0 4
Memn Length )’ 568 43 e
Total Percen of Sampls 1% 6.K% 509 % 100 0%
Numbe: in tampls 1 L 1) i 1m
Bermium Diabes:
Suenpling Draies w2514 Seuen Teml
Sunple Sixe 4T
Mals Percesi of Sample 4% 153% 0.7% BE% 46.5%
Mimmbe in sample 2 i 143 3 o
Mean Length emm)’ 545 £ 617 33
Fenale Porcenl of Samspie Ed% 150 i o L=
Husmber & Eample 1 L] 161 ] i)
Mean Lengths (mm)” [re) ELrS e
Tont* Peseest of Rumjiie or%s % RIS (=5 100 0%
Mumbe in semple 4 [ b 3 473

¥ Length was momared Eom mid-evn 10 fock-oftail (MEF).
¥ The masbeer of fish in vous are the mransm Rese; wal porecsmages are derived from (e cems



Table 5. Chum silmon age and sex compaosition, and mean length by sampling period, Niukluk River, Norton Sound, 2003

Brood ¥enr and (Age Grougp]

000 1968 1998 1857 1954
102 03] (] 5 (0.5} Tortal
Stratam Dates:
Samplmg Date -T2
S=mple Size: 111
Male Percent of Sample 0.0% 1R % Al LiEi Y 0.945 A0 4%
Mursbes in sumple o n a6 a 1 67
Memn Lengh {mm)" o 580 624 ] 25
Frrmak Percent of Sample 0% 126% % 1% 0 I
Mummiber b merple o 2 ] 2 o &
Mean Lengh (=)’ o 57 5 545 [
Totl Pezem of Rample o0 MR o6, T 1E% aim o0
Numbes i3 sarmmle L] M4 4 2 1 (1]
Sumiuen Dites:
Saspifeg Dns i
Sarmpks S 195
Miai Percem o Sampile 0% LR E56% oo 0% ol 0%
Nemiber i Escapanent | 51 L] o [} 1%
Meam Lemgih {remm)! b1 B4 PALS [ o
Fertak: Penion af Sample 0% AL 16.9% o LS 9%
Humber in Bscapement o 43 13 o i} L]
Miean Lesgth {mm)! 0 543 T4 o [}
Towml Pereent ol Sample 0% 56 426 oo [ 106.0%
Humer i sample: ] 11 el 0 o 153
Stratum Diaes:
Sanping Date vl
Sample Size 1
Male Pereen ol Sample 0,0%: J04% "% ,68% .ok A%
Mhember b ssole [ 34 = ] i £
Mean Lesgs (reen)’ [ &7 e - | o
Fomalc Teroen of Semple [T ) 2. T 0o [2X 4R
Number & semple o a3 it ] 1 [} 0
Mian Length {romj [ 547 54 ELL o
Toertal Peresnt of Sample o 60.4% TE% 1L 0.0% 100, (7%
HMumber it sample 1} &7 40 3 [ 111
Saratiem Dizes:
Sarmpiing D TR Scasem Total
Sarple Size a7
Made Persent of Sampie 0% X% i 5 oM 0% 0%
Numbe in sample ] 122 1i# 1 1 244
Mean Length (mmj" 588 54 617 m &
Fereale Percent of Sammple 0.0% a1.8% 19.2% [t 0.0% 415
Musminer in papile 0 20 80 3 0 m
Mem Lengeli frrm)’ ] 547 558 582 o
Tousl Poroess of Sammple 0% 0 9% 1.0% =" 100 0%
Hember i pemgile 1 212 188 4 1 417

! Lengsh wes messuresd from mid-eve i fork-of-tall (MEF),
¥ The rumber of fish in votal mre: the st sums; 1ot poceniages are devived Som the o
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Table 6. Chum salmen age and sex composition, and mean length by sampling period, Nome River, Nortoa Sound, 2003,

Eood Yewr md (Age Croog)

2000 199% 1558 1957
(0.3 (0.3} (o4} (k1] Total
Sempting Dates TN
Znemple Size 68
Male Ferrent of Semple 00% 451 FA% L. 554%
Humbes it Sasxple L] b ] £ 3 L1 ]
Mzus Length (mm)’ ] 51 461 550
Female Pereeat of Sample oo b B 109% 0% dnem
Mamber i Bample ] L] 7 L] ®E
hiemn Length jmm)! o 57 £l i
Tatal Pereenl of Samiple (T 15.0% 0% 4% 100,08
Husmiber in Sampls I L] 1 3 4
Sanep|ing Nutes: T
hl:&'n: 111
hlale Percem of Sesgilc (1.4 40.0% iR (1 45 TH
Muymber s Ssmgle a ] 2 -] 16
e Length {mm)’ [ 554 40 ]
Fomnale Feren of Sample o0 L 5% 0.0 SN
Humsdber in Sample o ] 1 o 19
Mizmn Length imm)’ 0 562 n o
Tl Pencent of Sample % 575 1A% LT 1000%
Wesmber in Sampls 0 £ ] o 135
Samgling Crtes s T
Sample Size: m
Male Pereem of Suspic 0% T4% (713 % 54I%
Mumiber {2 Sampile g b | 4 ] L+
Mobean Lenggeh (e’ o 391 [T a
Frsaale Pt of Sample 1 Erdl 1 14% 0% 45.0%
Hutsber in Ssmple ] -1 1 « o
Mean Length jmm)’ 0 554 58D o
Tanal Percent of Sample LiXi BR.BN 10.2% 0o% 10000%
Niznber ip Sample o 5 Ll 1] EL
Sampling Daiex: RS i) Sexton Tel
Sampie Sizx £ ]
Male Fescent of Semple [EH [TE 5 T4% 19% 5%
Humber in Sampic [ 7 12 ] 86
Mican Lengsh fiaen)’ ias 603 390
Ferale Perremt af Sample oo 0% 1.6% i i3
Numker im Sample [} &0 12 ] n
Mesm Lemgth ()" 4463 A80
Tertal® Percent of Bampde B2 15.2% 1.5% 100.0%
Hember in Sample [ 134 24 3 158

! Lempth was mecastred from mid-eye 1o fork-of-tall (MEF)
* The mmnberof fish im Wtal e he splc sms; lotal porootages e derived from the sums.
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Table 7. Coho salmon age and sex composition, and mean length, by sampling period, Kwiniuk River,
Nortem Sound, 2003,

Brood Year and (Age Group)
200 1999 19458
(1.1 {213 3.1) Total
Sampling Dates: T84 -
Sumple Sixe: 126
Male Pereent of Sample 14.3% 36.50% T.9% 58.T%
Mumber in Sample 18 45 1o T4
Mean Length (mm}’ a0 584 595
Femzle Percent of Sample 3% 24.6% 10.3% 41.3%
Number in Sample ] 3l 13 52
Mean Length (mm)' 583 59% 591
Towml Percent of Sampie 20.6% 61.1% 18.3% 10.0%
Number in Sample 26 77 23 126
Sampling Dates: BI16-4/28
Sample Size: 140
Male Percent of Sample 15.7% 2% 29% 50.7%
MNumber in Sample e 45 4 |
Menn Length (mm)' 568 593 579
Fermale Pecent of Sample 9.3% 2% 7.0 49.3%
Number in Sample 13 a5 1 69
Mean Length (mm)' 60z 608 615
Total Percent of Sample 25.0% 64.3% 10.7% 100.0%
Number in Sample 35 15 140
Sampling Dates: £29-008
Somple Size: 118
Male Percent of Sample 13.6% 22.9% 15% 39.0%
MNumber in Sample 16 n 3 46
Mear Length (mm)' a 591 il
Female Petcent of Sample 18.6% 41.5% 0,.8% 61.0%
Murnber in Sample 2 49 I 72
Mear Length {mm)' 0 554 580
Total Percent of Sampie 320 G 4% 4% 100.0%
Muraber in Sample 3% T6 4 I18
Sampling Dates: 72198 Season Total
Sample Size: 34
Male Perzent of Sampie 14.6% 30.7% 4.4% 49. 7%
Number in Sampie k1] 118 17 191
Mean Length (mm)" 568 596 617
Fermale Percent of Sample 11.2% 32.6% 6.5% 50.3%
HNumber m Sample 43 125 15 193
Mean Length (mm)’ 527 555 581
Total’ Percent of Sample 25.6% 63.3% 10.9% 100.0%
HNumher in Sample 99 243 42 384

' Length was measured from mid-eye to fork-of-tail (MEF).
* The number of fish in tefal are the sample sums; total percentnges are derived from the sums.
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Table 8. Coho salmon age and sex composition, and mean length, Nome River, Norton Sound, 2003,

Brood Year and {Age Group)
2000 1999 1993
(1.1} {2.1) (1) Total
Sampling Dates: B/4-0/7
Sample Size: [43
Male Percent of Sample S.8% 44.19 4% 552%
Humhber in Sample 14 63 2 L)
Mean Length ()’ 81 608 623
Female Percent of Sample 4.0% 35.0% 4.9% 44.5%
Number in Sample 7 50 7 64
Mean Length (mm)’ 572 581 585
Tomul Pereent of Sample 14.7% T0.0% 6.3% 100.0%
Number in Sample 2 113 9 143

" Length was measured from mid-eye 1o fork-of-tail (MEF}.
* The number of fish in tofal are the sample sums; total percentages are derived from the sums,
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Figure 1. Norfon Sound and southern Seward Peninsula, Alaska, area map with commercial fishery subdistricts and
tower or weir enumeration project locations.
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weir and previous tower site, Norton Sound, Alaska.
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Figure 3. Annnal salmon passage and average for (a) chum and (b) pink salmon (1965-
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Figure 5. Annual salmon passage and average for (a) chum, (b) pink, (¢) chinook, and (d) coho salmon at the Nome River
tower (1993-1995) and weir (1996-2003), Norton Sound. Note — scales are not the same.



Appendix A.]. Historical salmon escapements at the Kwiniuk River counting tower, 1965-2003.'

Year Operating period Chum Pink Chinook Coho

1965 June 18-Jul 19 32,861 8,668 i9

1966 Jume 19-Jul 28 32,786 10,629 i

1967 June 18-Jul 28 26,6601 3,587 13

1968 June 18-Jul 24 19,976 125,052 27

1669 June 26-Jul 26 19,687 56,683

1970 June 25-Jul 29 66,604 226,831

1971 June 29-Jul 29 38,679 16,634

1972 June 28-Jul 27 30,686 62,461 65

1973 June 25-Jul 25 2R 029 37,070 57

1974 June 20-Jul 26 35,161 39,375 62

1975 July 4-Jul 26 14,045 55,293 44

1976 July 4-Jul 25 8,508 35,226 12

1577 June 26-Jul 25 21,798 47,934

1978 July 4-Jul 22 11,049 70,148

1579 Jume 28-Jul 25 12,355 167,492 107

1980 June 22-Jul 28 19374 319363 177

1981 June 19-Aug 2 34561 566,417 136

1982 June 21-Jul 26 44,036 468,674 138

1583 June 19-Jul 27 56,927 151,965 267

1984 June 19-Jul 25 54,043 736,544 736

1985 Jume 26-Jul 28 9,013 18,237 955

1986 June 15-Jul 26 24,704 241,446 653

1987 June 25-Ju] 23 16,134 5,567 14

1988 Junel 8-Jul 26 13,302 187,991 321

1989 June 27-Jul 27 14,282 27487 248

1990 June 21-Jul 25 13,957 416,511 900

1991 June 18-Jul 27 19,800 33,499 709

1992 June 27-Jul 28 12,077 1,464,717 479

1993 June 27-Jul 27 15,823 43,065 554

1994 June 23-Aug 9 32,875 2,304,009 625 2,547

1995 June 21-Jul 26 42703 17,509 485 114

1996 June 20-Jul 25 28,493 907.854 571 461

1997 June 18-Jul 27 20,118 9,536 972 0

19498 June 18-Jul 27 24248 655,933 302 0

1999 June 25-Jul 28 8,763 608 115 0

2000 June 22-Jul 27 12,878 750,173 i44 41

2001 June 27-Sept 15 16,598 5423 258 9,532

2002 June 17-Sept 11 37,995 1,114,410 778 6,439

2003 June 15-Sept 15 12,123 22329 744 5,490
Average 1965-2002 25,568 303,636 333 2,128

! Counts from 1 #65-1994 taken from the original project reports bocated in the Nome office of Fish and Game,

counts for 1995-2001are from Kohler 2002,
* Chinook salman counts from 1965-1984 not expanded.
* Chinook salmon counts after 1985 were expanded.



Appendix A.2. Historical salmon escapements at the Niukluk River counting tower, 1995-2003.

Year Operating period Chum Pink Chinook Coho
1995 June 29-Sept 12 86,333 17,089 123 4,173
1996 June 23-Sept 12 80,121 1,154,881 237 12,781
1997 June 28-Sept 9 57,304 10,466 259 3,994
1998 July 4-August 9 45,587 1,624,436 258 839
1999 Tune 4-Sept 4 35,240 20,355 40 4,260
2000 July 4-Aug-27 29572 961,603 48 11,382
2001 Tuly 10-Sept 8 30,662 41,625 30 3,468
2002 June 25-Sept 10 35,307 645,141 621 7,391
2003 June 25-Sept 10 20,018 75,855 179 1,282
Average 1995-2001 52,117 547,208 142 5,842
Appendix Table A.3. Historical salmon escapements at the Nome River counting tower,
1993-1995, and weir 1996-20003.
Year Operating period Chum Pink Chinook Coho
1993 July 25-Aug 28 1,566 13,034 63 4,349
1994 June 24-Aug 15 2,893 141.2406 54 726
1995 June 22-Sept 6 5,092 13,890 5 1,650
1996 June 26-Jul 23 3,339 95,681 ' 5 66
1997 June 27-Aug 27 5,131 8,035 22 321
1998 July 01-Aug 11 1,930 359,469 70 96
1999 July 02-Aug 25 1,048 2,033 3 417
2000 June 29-Aug 25 4,056 44368 25 698
2001 July 8-Sept 11 2,859 3,138 7 2,418
2002 June 29-Sept 11 1,720 35,057 7 3,418
2003 July 5-Sept 10 1,957 11,402 12 548
Average 1993-2002 2,963 71,555 26 1,416

* In 1996 the majority of pink salmon escaped through the pickets and were not counted.





