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ABSTRACT

A survey of the sport fishery for Chinook salmon was conducted on the Nushagak River in Southwest Alaska from
15June-25 July 2000. A total of 4,208 anglers associated with Choggiung Ltd. permitted commercial camps were
interviewed for information on catch, harvest, use of guide service, and use of bait. Their catch was 13,248 Chinook
salmon, of which 2,460 (19%) were harvested; 61% of those anglers used bait. A total of 202 anglers not associated
with Choggiung Ltd commercial camps were interviewed for information on catch, harvest, effort, use of bait, use of
guide services, and other angler demographics. These anglers caught 190 Chinook salmon and harvested 34 (18%);
97% of these anglers used spin gear, and 51% were non-Alaskan residents. Eighty-four percent of al angler trips
were guided. Weekly CPUE ranged from 1.13 (SE = 0) to 4.42 (SE = 0.37) fish per angler-day. Weekly HPUE ranged
from 0.19 (SE = Q) to 0.70 (SE =0.04) fish per angler day. Sport-harvested Chinook salmon were predominately age 1.4
(35%) followed by age 1.5 (34%). Overall average mid-eye to tail fork length (MEFL) was 796 mm. Fifty-six percent
were males; mean weight of all was 9 kg.

Key words: Chinook salmon, Oncorhynchus tshawytscha, Nushagak River, catch rates, harvest rates, angler
characteristics, and biological composition.

INTRODUCTION

The Brigtol Bay Management Area (BBMA) supports several important sport fisheries, notably in the
Alagnak, Kvichak, Naknek, Nushagak, and Togiak rivers (Figure 1). The Nushagak River and its
tributary the Mulchatna River host the largest and fastest growing Chinook samon Oncorhynchus
tshawytscha fisheries in the region. The locd Alaska Native corporation, Choggiung Ltd., manages
much of the land above mean high water adjoining the Nushagak River and requires dl users of their
lands, including commercid guide operations, to purchase a permit. Therefore, there are three distinct
angler types on the river: commercidly permitted, norn-commercialy permitted, and non-permitted
anglers.  For this project anglers were divided into two groups. commercidly permitted and non
commercidly permitted/non permitted.

The Nushagek River is currently managed usng the Nushagek-Mulchana Chinook Samon
Management Plan (5 AAC 06.361, Appendix Al). Under norma run levels, the department manages
the sport fishery such that harvest does not exceed 5,000 Chinook saimon annudly. The plan outlines
run projection levels at which redtrictions are to be implemented to reduce the annua harvest or when
the dlocation may be exceeded. The Nushagak/Mulchatna sport fishery has demonstrated an ability to
equa or exceed the dlocation leves of the plan with harvest levels ranging from 4,951 fish in 1995 to
10,627 in 1994 (Table 1, Howe et a. 1996; Mills 1987-1994). To comply with the plan the
department issued emergency order bag limit reductions before and during the 1996, 1997, and 1999
seasons (Dunaway and Sonnichsen 2001).

In 1998, new regulaions went into effect to ensure that sport harvest is consstert with the plan
(Dunaway et d. 2000). The sport fishery regulations stipulate, in part, an annud bag limit of 4 Chinook
sdmon and a daily bag limit of 2 Chinook sdmon, only one of which may be > 710 mm (28 in) totd
length in the Nushagek River drainage (ADF& G 2000). The open season for Chinook samon is 1
May through 31 July in the Nushagak River downstream from the outlet of the lowithla River (ADF& G
2000). Upstream of the outlet of the lowithla River, and including the lowithla River, the open season is
1 May through 25 July (ADF& G 2000).
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Figure 1.-Popular salmon fisheries in the Southwestern Alaska Management Area.

Data collected on sport fisheries in the Nushagak River drainage include effort, harvest and catch
esimates from the annua Statewide Harvest Survey (Howe et a. 1995, 1996, 2001 ad; Mills 1979
1980, 1981a-b, 1982-1994; Walker et al. 2003), and five ondte cred surveys conducted in 1985,
1986, 1987, 1991, and 1994 (Brandt and Minard 1985; Dunaway and Bingham 1992; Dunaway and
Fleschman 1995; Minard 1987; Minard and Brookover 1988). A cred survey conducted in 1997 in
the lower reaches of the Nushagek River and middle Mulchatna River was terminated early by a closure
of the Chinook salmon fishery; resuts were briefly summarized in Minard et a. (1998). Additiond
information on the Mulchatna River sport fishery is limited to five cred surveys conducted in 1986,



Table 1.-Chinook salmon commercial, subsistence, and sport harvest plus escapement for the Nushagak drainage, 1986-2000.

Harvests Below Sonar Harvests Above Sonar Spawning Escapement

Commercial Commerual Subsistence Sport Inriver Sonar Subsistence Sport Sonar Aerial

Total Run N Subsistence c d ) o . ) g Survey

Harvest b Harvest Harvest estimate Harvest Harvest Estimate . h

Year Removals Estimate
1986 117,478 65,783 798 6,834 628 43,434 4,725 4,162 34,547
1987 139,814 45,983 318 7,919 1,286 84,309 3,139 3,173 77,997
1988 80,184 16,648 528 4911 1,192 56,905 4,037 1,626 51,242
1989 102,872 17,637 632 4,898 1,404 78,302 2,217 2,210 73,875
1990 86,990 14,812 1,197 6,228 797 63,955 3,325 2,689 57,941
1991 134,740 19,718 1,971 6,907 1,793 104,351 3,127 3,758 97,466
1992 140,850 47,563 907 7,688 1,844 82,848 2,499 2,911 77,438
1993 175,614 62,976 1,867 10,552 2,408 97,812 2,919 3,492 91,401
1994 229,583 119,480 1,126 8,587 4,436 95,954 3,775 6,191 85,989
1995 177,801 79,942 1,327 8,672 2,238 85,622 2,420 2,713 80,489
1996 136,812 72,011 730 9,598 2,346 52,127 3,055 3,045 46,027

1997 156,096 64,294 544 8,328 931 40,705 3,192 2,567 82,000
1998 234,107 108,486 805 5,682 1,640 117,495 4,440 4,188 108,868
1999 79,973 10,893 927 4,888 934 62,331 2,477 3,304 56,551
Average 142,351 53,302 977 7,264 1,705 76,154 3,239 3,287 72,295
Average 156,958 67,125 866 7,434 1,617 71,656 3,117 3,163 72,984
2000 75,172 12,055 1,052 4,302 1,389 56,374 2,132 4,628 49,615

Tota Nushagak Digtrict commercid harvest. Sources. 1986-1998 Glick et d. 2000; 1999-2000 Weiland et d. 2001, Appendix Table 6.

Nushagak Bay Commercid Harvest from Subsistence Divison Subsistence Database. Source: ADF& G Subsistence Division, Subsistence
Database from Charles Utermohle, Program Coordinator, Subsistence Division, Region |1, Anchorage, November 20, 2000.

Includes Nushagek Bay and Igushik. Source ADF&G Subsistence Divison, Subsistence Database from Charles Utermohle, Program
Coordinator, Subsistence Divison, Region Il, Anchorage, November 20, 2000. Data for 2000 provided by James Fal, Subsistence
Dividgon, Region Il, Anchorage.

1986-1996 is 50% of Nushagak River System sport harvest.  1997-2000 is 50% of Nushagak River Black Point to lowithla. Source:
Howe et al. 1995, 1996, 2001a-d; Mills 1987-1994; and Walker et a. 2003.



Table 1.-Page 2 of 2.

® Includes Ekwok area, lowithla River, Klutuk River, Koliganek area, New Stuyahok area, Portage Creek area, Kokwok area, Mulchatna
River, and Nushagek watershed site unknown. Source: ADF&G Subsistence Divison, Subsstence Database from Charles Utermohle,
Program Coordinator, Subsistence Divison, Region I, Anchorage, November 20, 2000. Data for 2000 provided by James Fall,
Subsigtence Divison, Region 11, Anchorage.

" 1986-1996 is 50% of Nushagak River System Sport Harvest, plus Mulchatna River System, Tikchik/Nuyakuk, and Koktuli River harvest
reported in Howe et d. 1995, 1996, 2001b; Mills 1987-1994. 1997-2000 is 50% of Nushagek River Black Point to lowithla, Nushagak
upstream of lowithla, Mulchatna River System, Tikchik/Nuyakuk and Koktuli River from Howe et d. 2001b-d; and Walker et al. 2003.

9 1986-1996, and 1998-99 estimates are sonar estimates minus subsi stence and sport harvest above sonar.

Source: Dunaway and Sonnichsen 2001.



1990, 1991, 1994, and 1997 Dunaway et d. 1991; Dunaway and Bingham 1992; Dunaway and
Fleischman 1995; Lipchak Unpublished; Minard et a. 1998). The 1986 and 1997 cred surveyswere
very brief, leaving the 1990, 1991, and 1994 surveys as the only intensve work done on the middle
Mulchatna River sport fishery. Management of the Nushagak and Mulchatna rivers sport fishery is
documented in the Divison of Sport Fish area management reports for the Bristol Bay area (Dunaway
et a. 2000; Dunaway and Sonnichsen 2001; Minard and Dunaway 1994, 1995; Minard et a. 1998).

Information on commercia and subsistence harvests and escapements for the Nushagak River drainage
are collected annudly by the ADF& G Commercid Fisheries Divison (CFD) and published annudly in
their Regiond Information Report series. Data on commercia harvests are obtained from fish tickets,
and data on subsistence harvests are provided from permits.

Dataon inriver returns of Chinook sdlmon are available from severd sources. A sonar project operated
by the CFD, approximately 2 miles below the village of Portage Creek, provides estimates of Chinook
sdmon passage.  Aerid surveys of the Nushagak River drainage provide indices of Chinook sdmon
gpawning abundance and didribution on sdected spawning grounds, ingght into effects of the
management plan, and supplement other data used to forecast future Chinook salmon returns. Aerid
surveys of sdected Chinook salmon spawning aress in the Nushagak River were routingly conducted
from 1967 through 1988 (Table 2). From 1989-1996, few aerid surveyswere conducted. However,
aerid surveys conducted in 1997 provided a vauable dternative to the sonar counts for spawning
escgpement information.

Choggiung Ltd. has an active ondte trespass permitting program over the length of the study area,
daffed with up to five people and equipped with several boats. They have sporadicaly collected
informetion on the Chinook salmon sport fishery on the Nushagak River, but this information is limited to
Choggiung permitted users and has not been published.

Despite the variety of information available, many data needs can only be supplied by onsite work. For
severd seasons, ondte monitoring has been required to assess developments in the popular
Nushagak/Mulchatna sport fishery. This monitoring includes inseason estimates of sport effort, catch,
and harvest by geographic segments of the fishery, assessments of angler practices, and characteristics
and biologicd data of sport harvested fish. The lower 20 miles of the river have become increasingly
congested. New guide operators, as well as an increasing number of private anglers, are using the
reaches near the outlet of the Mulchatna River, and reaches from the outlet of the lowithla River to the
area of the village of New Stuyahok. New angler activity is reported on the Nushagak River upstream
of the village of Koliganek as wdl. At the same time, use of the Mulchatna River from the outlet of the
Koktuli River to the outlet of the Stuyahok River ssemsto have dispersed or diminished.

The purpose of the 2000 ongite survey, a feashility project that covered nearly 130 miles of river
(Figure 2), was o document angler digtribution in the Nushagak River Chinook sdmon fishery. Data
will be used to review current and proposed regulations and eva uate management tools. Data will dso
be used to design regulations that will accommodate growth of the sport fishery in compliance with the
management plan. Results of the 2000 study will be used to refine the data collection process, to set
objectives for future studies, and to evauate the accuracy and precison of estimatesin the future.



Table 2.-Historic aeria escapement index counts of Chinook salmon in selected streams in the Wood,
Nushagak, and Mulchatna River drainages, 1967-2000.

Wood R. Nushakgak and Mulchatna drainages
King
Muklung lowithla Kokwok Klutispak Salmon Stuyahok Koktuli Nushagéalk Mulchatnna

Y ear River River River River River River River River River Total
1967 350 200 2,500 3,300 6,000
1968 ¢ 750 850 310 1,000 2,470 4,220 970 510 10,330
1969 520 580 90 ¢ 90 670 1,220 1,600 910 °© 680 4 5,840
1970 590 700 110 © 320 1,060 1,900 1,500 1,180 °© 880 94 7,650
1971 280 390 80 ¢ 470
1972 150 170 280 900 610 1,450 690 °© 510 4 4,610
1973 380 1,470 1,220 950 4,020
1974 © 1,010 860 60 440 2,000 2,300 3,920 2,340 2,160 14,080
1975 660 1,040 270 670 2,900 2,530 4,080 2320 °© 1,710 d 15,520
1976 © 840 1,110 560 1,180 3,510 3,750 6,710 1,760 2,580 21,160
1977 ¢ 940 840 310 650 1,420 2,700 4,630 820 1,980 13,350
1978 ¢ 1,170 1,700 520 1,940 4,450 4,400 6,730 5,850 2,280 27,870
1979 ¢ 950 1,350 170 1,040 2,150 3,570 6,260 2,880 1,730 19,150
1980 1,600 2,310 d 70 970 4,500 7,200 10,620 5300 °© 3,920 9 34,890
1981 2,260 2,630 70 1,650 2,950 5,980 9,960 4,960 °© 3670 4 31,870
1982 790 2,520 90 350 8,390 3,640 6,780 4380 °© 3,240 d 29,390
1983 ¢ 1,830 2,430 350 2,090 5,990 2,910 8,060 6,330 4,260 32,420
1984 © 1,300 1,080 110 770 1,780 2,010 2,860 2,800 1,060 12,470
1985 1,250 1,610 60 1,950 4,460 2,690 4,940 3420 © 2390 9 21,520
1986 230 270 170 380 520 290 380 © 260 d 2,270
1987 160 140 340 570 280 440 390 ¢ 270 94 2,430
1988 430 550 780 1,380 2,040 2,580 1,800 710 9,840
1989 190 °© 240 © 430
1990 60 120 340 900 830 3,390 630 800 7,010

e
1995 210 170 75 630 3,150 660 2,230 6,915

e
1997 T 1,240 640 1,190 8.900 1,460 6.220 21,818 1,496 41,724
1998 150 9 9 150 9 2,620 5,510 550 9 720 8,390 180 9 18,120
1999 95 450 145 1,545 6,825 645 2,075 6,467 18,152
2000 "
Mean 762 988 183 908 3,089 2,251 3,954 3,773 1,694 16,840

& Nushagak River from the outlet of the Nuyakuk River to outlet of King Sdmon River (to Big Bend in
1997).

b Mulchatna River from outlet of Mosquito Creek to outlet of Koktuli River (to outlet of Stuyahok
River in 1997).

Minimd edimate - very poor survey conditions.

These numbers are proportiona estimates rather than aerid live counts; estimates are based on the
mean proportion of fish counted in these areas during year in which aerid coverage was complete.

® No surveys were conducted from 1991 through 1994, or in 1996.

Survey conditionsin 1997 excdllent, water very clear and very low.

9 Surveys conducted 8/11/98, well past pesk of spawning; lowithla River not surveyed. Remaining
surveys conducted 7/29/98, before peak of spawning.

No surveys were conducted.
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Figure 2.-Nushagak River Chinook salmon angler survey site.

OBJECTIVES
Objectives of the 2000 survey of the Chinook sdlmon sport fishery on the Nushegak River drainage

wereto:
1. Index angler effort in angler counts' in the lower and middle Nushagak River;
2. Index angler catch and harvest rates of Chinook salmon and composition of angler-days by gear
and angler type in the lower Nushagek River;
3. Edtimate the age, sex, length, and weight compostions of Chinook salmon in the sport harvest
of the lower Nushagak River; and

! The objective in the operational plan for this project inadvertently stated “in angler-days.”



4. Index the spawning escapement of Chinook salmon in selected tributaries of the Nushagak
River.

An additiond task was to index angler effort in the upper Nushagak River and lower reaches of the
Nuyakuk River (upper study area).

METHODS

Three areas of the Nushagak River were surveyed in 2000. The lower study area was the mainstem
Nushagak River from Black Point to the Lower Ekwok Land Boundary (LELB); the middle study area
was from the LEL B on the Nushagak River to the outlet of the Stuyahok River on the Mulchatna River;
and the upper study area was the Nushagak River about %4 mile upstream of the outlet of the Mulchatna
River, and the Nuyakuk River (Figure 2). Each study area was further divided into three sublocations
(Figures 3, 4, and 5). Sampling effort and data collected varied among the three study arees.
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Figure 3.-Nushagak River lower study area sublocations.



Figure 4.-Nushagak River middle study area sublocations.

This survey was conducted jointly by Choggiung Ltd. and the Divison of Sport Fish. Choggiung Ltd.
daff conducted angler counts in al three study areas and interviewed commercidly permitted anglersin
the lower study area. Two Sport Fish Divison staff stationed in the lower study area trained and
asssted Choggiung Ltd. gtaff with angler counts and interviews, and verified adherence to the study
design by Choggiung Ltd. gaff. Divison staff dso interviewed noncommercidly/non permitted anglers
in the lower area, sampled harvested Chinook salmon in the lower area for biologica data, and edited,
summarized, and reported the data collected daily. Postseason, Divison dtaff were responsble for
analyzing data and writing reports.
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Figure 5.-Nushagak River upper study area sublocations.

This study was conducted during June and July 2000. The study design and sample schedule
incorporated seasond, weekly, and daily peaks in the Chinook salmon sport fishery based on Division
and Choggiung Ltd. saffs knowledge of the fishery. The survey was dratified by week and day type
(weekend, weekday). All weekend days (Saturday and Sunday) and three of five weekdays chosen at
random were sampled each week. Weekdays to sample were chosen separately for each area (i.e,

different weekdays were sampled among areas in any week).
ANGLER COUNTSAND INTERVIEWS

In dl three study areas, only one angler count was conducted during each sample day (Appendix A2).
All counts began a the same time of day within each area. The time of day chosen to conduct the
counts in each area was to represent the peak time of angling activity in that area based on anecdotd
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evidence. Counts were not used to estimate angler effort because al possble count times were not
surveyed. These counts provided an unbiased index of angler effort during the days and time sampled if
the digribution of angler effort throughout the sampling day did not vary during the course of the survey.
Conversdy, if the within-day didtribution of angler effort varied during the course of the survey (eg.,
anglers shifted from morning to evening fishing), then the counts were not an unbiased index of angler
effort.  Angler counts were consdered ingtantaneous and representative of angler effort when
conducted. The starting time for the daily count was strictly observed.

Choggiung Ltd. staff counted dl active anglers while driving a boat a a constant rate of speed through
the study area. No stops were made except a sublocation boundaries to record start and finish times
and angler counts.  Active anglers were defined as individuas fishing and included those handling rods
and tackle, repogitioning a boat, landing a fish, repairing gear, or asssting another angler. An active
angler did not include people solely operating boats or engaged in another activity not associated with
angling (e.g., someone who put their gear away to eat lunch). For the middle and upper survey aress,
children angling a village beaches were not counted because they typicdly do not target Chinook
sdmon and ther catch and harvest is minima.  In the rare event of a missed count, the scheduled date
and time, sublocation, and reason for the interruption were recorded on the data collection form.

Lower Study Area

Survey efforts were concentrated in the lower study area where most of the angling activity occurs,
based on observations of ADF& G staff, and where Choggiung Ltd. concentrates most of their staff and
equipment. The survey in this area was conducted from 15 June—15 July 2000. Every weekend day
and 3 of 5 weekday days chosen a random were sampled each week. The lower study area was
divided into three sublocations (Figure 3) as follows:. (1) Black Point to the sonar Site near Portage
Creek (recorded as sublocation 001), (2) sonar Site near Portage Creek to LELB using west channel
(recorded as 002), and (3) Keefer cutoff just downstream of the confluence of Portage Creek to
convergence of the channels using east channd (recorded as 003).

Angler counts began at 10:00 am. each sample day and took 1.5-2.5 hours to complete. Angler
counts were recorded for each of the three sublocations. Two Choggiung Ltd. personnel conducted the
counts. One individua began a Black Point and counted anglers while traveling upstream to the sonar
dte near Portage Creek. Another individua started counting at the sonar Site and traveled up the west
channdl to LELB, then proceeded downstream and began counting again from the upper end of the
Keefer cutoff downstream to the convergence (“Y”) of east and west channels near Portage Creek.

Both individuas began their counts at the same time (10:00 am.).

Due to logidtics, angler interviews were conducted only in the lower study areawhere most fishing effort
occurs. From 4:00 p.m. to 8:00 p.m. on each sample day, Choggiung Ltd. staff traveled throughout the
lower sudy area via motorboat, stopped a every permitted commercia operation, and collected and
recorded group interviews of commercidly permitted anglers. Each daly group interview of
commercidly permitted anglers conssted of obtaining the total number of dl anglers based with each
operation who fished that day (including cooks, guides, pilots, etc. who fished); the total number of
guided and unguided anglers; the total number of Chinook salmon kept and the total number released;
and the number of anglers who used bait during that day (Appendix A3). These were complete-day
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interviews. Number of anglers gtill fishing when the operation was sampled was aso recorded; catch,
harvest, and angler and gear type were not collected for incomplete-day anglers.

Because dl commercidly permitted anglers were interviewed (or at least accounted for by interviewing
the operator contact for a group of anglers), a census of the effort (angler-days), catch, harvest, and
gear and angler type of these anglers was obtained. It is assumed that nearly dl anglers associated with
permitted commercia operations completed their angler day by 4:00 p.m. to eet dinner; otherwise, if
gopreciable numbers of anglers continued to fish during, or began to fish &fter, the operation was
sampled, the interview data may not be representative of this group of anglers.

Because these interview data are reflective of commercidly permitted anglers only, data describing the
characterigtics of angler-days (catch, harvest, and angler and gear type) represents only this group of
anglers. Edtimates based on interviews from this angler group may not be representative of the whole
fishery. Because Choggiung Ltd. owns most of the land above mean high water, commercidly
permitted anglers are believed to comprise the vast mgority of dl anglers on the lower Nushagak River
S0 the estimates are probably descriptive of alarge portion of the fishery.

In addition to interviews of commercidly permitted anglers obtained by Choggiung Ltd. aff, Divison
daff interviewed non-commercidly/non permitted anglers. Locating and identifying this angler group
required close daily coordination among Choggiung Ltd. and Divison staff. Interviews resulted both
from roving through the fishery and by stopping during the evening at camps that were not associated
with commerciad operations. Complete and incomplete-day anglers in this group were interviewed.
Data were recorded for each angler, not agroup interview. Staff recorded interview type (complete- or
incomplete-day), number of Chinook sdmon kept and the number released, angler type (guided or
unguided), and gear type (use or no use of bait).

It is unknown what proportion of the fishery comprised the non-commercidly/nonpermitted angler
group, but it is probably a much smdler group than the commercidly permitted anglers interviewed by
the Choggiung Ltd. gaff. It is dso unknown what proportion of this angler group was interviewed on a
given sample day. However, it is expected that interviewing as many of the non-commercialy/non
permitted anglers as possible each day provided some indght into their characterigics. Close dally
coordination with the Choggiung Ltd. staff provided an indication of the numbers of this angler group in
the area and thereby an gpproximeation of the proportion interviewed.

Only anglers in the lower study area were interviewed to obtain data on catch and harvest rates and
composition (proportion) of angler-days by gear (bait usage) and angler type (guided or unguided).
Given the study design and time of day scheduled to conduct interviews, if dfferent types of anglers
and/or anglers with a different catch or harvest rate fish during hours of the day not surveyed, then
estimates based on interviews are not representative of the whole fishery in the lower area.

Middle Study Area

The middle Sudy area was limited to angler counts to index angler effort. The survey was conducted
from 20 June—25 July 2000 in the middle Sudy area. Every weekend day and 3 of 5 weekdays chosen
at random were sampled each week. One Choggiung Ltd. employee conducted the counts beginning at
12:00 p.m. (noon) and took 23 hours to complete. Angler counts were recorded for each of three
sublocations (Figure 4) as follows. (1) LELB to the upper Ekwok land boundary (UELB) at 59° 23
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25" N Lat. 157° 22°36” W Long. (sublocation 010); (2) UELB to the confluence of the Mulchatna
River (sublocation 020); and (3) in the Mulchatna River from its confluence to the confluence of the
Stuyahok River (sublocation 030). Counts began at the outlet of the Stuyahok River on the Mulchatna
River, proceeded downstream into the Nushagak River, and downstream to LEL B.

Upper Study Area

Work conducted in the upper study area was exploratory in 2000. Data were collected
opportunigtically because of the sparse knowledge of the fishery in this sction of the Nushagak and
Nuyakuk rivers. From 16 July—25 July, 2000, Choggiung Ltd. staff conducted only angler counts.
Every weekend day and 2 of 5 weekdays chosen a random were sampled each week. Counts began
at 12:00 p.m. (noon) each sample day and took 2-3 hours to complete.

Angler counts were recorded for each of three sublocations as follows. (1) in the Nushagak River from
0.25 mi upstream of the confluence of the Nushagek and Mulchatna rivers to the confluence of Harris
Creek (sublocation 100), (2) in the Nushagek River upstream of the confluence of Harris Creek
(sublocation 200), and (3) in the Nuyakuk River from its confluence upstream to the ADF& G cabin ste
(sublocation 300) (Figure 5).

Counts began on the Nushagak River about 0.25 mi upstream of the confluence with the Mulchatna
River and proceeded up the Nushagak River to its confluence with Harris Creek and, when possible,
continued further up the Nushagek River. Angler counts on the Nuyakuk River commenced a the
confluence with the Nushagak River and extended upstream to the ADF& G cabin Site.

BioLoGicAL COMPOSITION OF THE SPORT HARVEST

Biologica data from sport harvested Chinook salmon were collected in the lower study areaonly. Two
Divison gaff roved the lower study area between 11:00 am. and 6:30 p.m. on sample days to collect
age, =X, length, and weight data from al sport-harvested fish encountered. When possible, al Chinook
sdmon retained by an angler were sampled (i.e., no subsampling of the cred). Scales from at least 120
Chinook samon were needed to atan the desred accuracy and precison, dlowing for 15%
unreadable scae samples (Thompson 1987). The sampling design was expected to yield a proportional
sample of the harvest through the progression of the fishery (i.e.,, equa proportion of the harvest). The
resultant data were treated asif collected from a smple random sample.

Harvested Chinook salmon were measured for length to the nearest millimeter from mid-eye to fork-of-
tall, weighed to the nearest 0.25 kilograms, and sex determined based on externd characterigtics. In
addition, three scales were removed from the preferred ares? and mounted on an adhesive-coated card.
Standard age determination procedures were used (Jearld Jr. 1983). The European system of age
designation was used, where the number of freshwater winter annuli precedes the decima and the
number of marine winter annuli follows. Tota age from the brood year is the sum of the two numerds
plus one.

2 The left side of the fish approximately two rows above the lateral line and on a diagonal line downward from the posterior insertion
of the dorsal fin to the anterior insertion of the anal fin (Welander 1940).
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AERIAL ESCAPEMENT COUNTS

Aeria index counts were not conducted during 2000 due to poor wegther conditions and personnd and
arcraft shortages.

DATA ANALYSIS

As noted above, the single angler count conducted each day represents an index of angler effort. Dally
counts by study area and sublocation were summarized. Interview data for commercialy permitted
anglers were summarized separately from data for non-commercidly/non permitted anglers.

Catch and Harvest Rates
Weekly estimates of catch per unit of effort (CPUE) were cdculated as described below. Unit of effort
was an angler-day. Thefirst step involved calculating the CPUE of each day sampled:

c

_Cyi
cpue —e_hi’ Q)

where ¢y, equals the number of fish caught (both kept and relessed) on the i day during the H" week
of the survey, and &y, is the number of complete-day anglers who fished on the i day.

Then the weekly mean estimate of CPUE issmply:

my
a cpuep; 2
— _ =1
cpuep, = =—,
Mp

where my, equas the number of days sampled (= 5) in the lower study area during each week of the
urvey.
Variance of mean CPUE was estimated by:

m
°h

., a (Cpuehi - ﬁh)2 ©)
V[cpueh]z =

my, (mh - 1)

The standard error (SE) was estimated as the square root of the variance estimate. Harvest per unit of
effort (HPUE) was estimated smilarly, replacing harvest (only fish kept) for catch.

Due to the low number of completed-trip interviews, CPUE and HPUE were not estimated for non-
commercidly/nonpermitted anglers.

Angler Compositions
The proportion of angler-days by the categories of termind gear type (or with commercialy-permitted
anglers, bait use) and angler type (guided or unguided) was estimated as.

~ _ M
pz_

Z

ot (4)

where m_ equas the number of interviewed anglers whose trips were categorized as z, and m equals
the total number of classfidble anglersinterviewed.
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No edimates of the sampling variance were cdculated, because these proportions are merely
descriptive in nature and cannot be used to make inferences about the fishery.

Assumptions
The assumptions necessary for unbiased point and variance estimates obtained by the above procedures
are:

1. Interviewed anglers accurately reported the number of Chinook salmon kept and released;

2. Choggiung Ltd. and Divison daff accurately classfied anglers and the interviewed anglers
accurately reported their trip type (guided, unguided) and termina gear type (use of bait) during
thair fishing day;

3. Cach rate and duration of fishing trip were independent (necessary due to roving interviews
collected by Divison staff and for completed-day interviews to be representative of the fishery if
gppreciable numbers of incomplete-day anglers appeared during the survey - anglers with
longer fishing trips may have had a different probability of being intercepted for an interview);

4. Thedidribution of angler effort within the angling day did not vary subgtantidly during the course
of the survey (necessary for CPUE to be an unbiased index of fish aundance, and for the single
angler count to be an unbiased index of angler effort); and

5. Catchability of Chinook sdmon did not vary subgtantidly during the course of the survey
(necessary for CPUE to be an unbiased index of fish abundance).

There are no direct ways of evauating or testing any of the assumptions. For assumptions 1 and 2,
anglers were expected to have a good recollection of the total number of fish kept and released, and to
have accurately reported detals of ther fishing day. In addition, project staff were expected to
accurately record interview data. Assumptions 3, 4, and 5 should be valid if interviews collected at
permitted commercia operations resulted in a census of completed-day commercidly-permitted anglers
and commerciadly-permitted anglers comprised the vast mgority of effort in the fishery.

Biological Composition of the Sport Har vest
The proportion of harvested Chinook salmon of category (age, sex, length, or weight class) uwas
estimated as.

by =
Pu= (5)

where n, equas the number of sampled Chinook salmon in category u; and n equds the total number of
Chinook salmon sampled.

Variance of each proportion was estimated without the finite population correction factor, because we
do not have harvest estimates:

o1 B A-t
V[p.] =—p”£ : f”)- (6)
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Mean length- and weight-at-age of harvested Chinook salmon were estimated following standard
procedures Soka and Rohlf 1981). The standard error was estimated as the square root of the
variance esimate.

Copies of dl data files and analys's programs are archived with ADF& G Sport Fish Divison, Research
and Technicd Services, in Anchorage (Appendix A4).

RESULTS

ANGLER COUNTS

A total of 4,648 anglers was counted in the lower study areain 2000 (Table 3). Counts ranged from a
peak of 404 on 25 June to a low of 38 on 15 June. Effort was digtributed rlatively evenly between
sublocations with a tota of 1,572 anglers counted in sublocation 001, 1,438 anglers counted in
sublocation 002, and 1,638 anglers counted in sublocation 003 (Table 3). In the middle study area a
total of 1,080 anglers were counted with counts ranging from a maximum of 94 on 2 July to alow of 3
on 20 June (Table 4). In the upper Sudy area, atota of 64 anglers were counted with counts ranging
from 48 on 22 July to zero on 18 July (Table 5).

Table 3.-Angler counts by date and sublocation
during the survey on the lower Nushagak River,

15 June—15 July 2000.
Sublocation
Date 001 002 003 Total
15-Jun 5 9 24 38
16-Jun 21 17 21 59
17-Jun 28 24 33 85
18-Jun 37 23 45 105
20-Jun 42 47 101 190
21-Jun 98 75 71 244
23-Jun 87 87 124 298
24-Jun 126 55 94 275
25-Jun 208 60 136 404
28-Jun 99 175 89 363
29-Jun 103 76 78 257
30-Jun 93 57 103 253
1-Jul 98 61 146 305
2-Jul 115 82 103 300
3-Jul 105 65 111 281
5-Jul 41 117 100 258
7-Jul 35 79 68 182
8-Jul 50 101 80 231
9-Jul 51 88 26 165
11-Jul 42 44 24 110
12-Jul 36 48 22 106
13-Jul 40 36 13 89
15-Jul 12 12 26 50
Total 1,572 1,438 1,638 4,648
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Table 4.-Angler counts by date and sublocation
during the survey on the middle Nushagak River, 15

June—15 July 2000.
Sublocation
Date 010 020 030 Total
20-Jun 0 3 0 3
21-Jun 11 6 0 17
22-Jun 21 6 0 27
24-Jun 7 27 34
25-Jun 12 19 31
26-Jun 11 19 30
27-Jun 27 17 44
28-Jun 19 20 39
30-Jun 44 20 13 77
1-Jul 43 30 15 88
2-Jul 54 14 26 94
4-Jul 44 20 27 91
6-Jul 29 20 20 69
7-Jdul 26 16 13 55
8-Jul 23 17 15 55
9-Jul 32 32 13 77
11-Jul 6 18 6 30
12-Jul 3 8 10 21
13-Jul 3 8 10 21
14-Jul 8 2 8 18
16-Jul 15 16 11 42
18-Jul 15 0 11 26
19-Jul 5 11 6 22
20-Jul 8 0 9 17
22-Jul 10 10 0 20
23-Jul 10 4 4 18
24-Jul
25-Jul 9 2 3 14
Total 495 365 220 1,080

ANGLER INTERVIEWS

In 2000, 4,208 commercidly permitted anglers were interviewed (Table 6). Reported harvest was
2,460 chinook salmon, and 10,788 (81% of tota) chinook salmon were released. Interviews were
obtained for 202 non-commercidly/non permitted anglers, who harvested 34 (18%) and released 156
(82%0) chinook salmon.

Weekly estimates of CPUE for commercialy permitted anglers ranged from 1.13 fish per angler-day
(SE = 0) for 15-18 June to 4.42 (SE = 0.37) for 26 June-2 July. Overall CPUE was 2.82 fish per
angler-day (SE = 0.56, Table 6). Weekly estimates of HPUE for commercidly permitted anglers
ranged from 0.19 per angler-day (SE = 0) for 15-18 June to 0.70 (SE = 0.04) for 26 June-2 Auly;
overall HPUE was 0.52 (SE = 0.04; Table 6).
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Table 5.-Angler counts by date and sublocation
during the survey on the upper Nushagek River,

16 June—25 July 2000.
Sublocation Count

Date 100 200 300 Total
16-Jul 4 0 0 4
18-Jul 0 0 0
21-Jul
22-Jul 33 15 0 48
23-Jul 1 0 0 1
24-Jul 0 2 4 6
25-Jul 3 0 2 5
Total 41 17 6 64

Table 6.-Catch and harvest per unit effort for the Chinook salmon sport
fishery in the lower Nushagak River, 15 June through 15 July 2000.

Sample
Week Size CPUE? SE  HPUP SE

Commercially Permitted Anglers

1 (15-18 June) 351 1.13 o 0.19 0°
2(19-25 June) 1,304 323 098 0.57 0.10
3 (26 June-02 July) 1,327 442  0.37 0.70 0.04
4 (03-09 July) 924 247  0.30 0.48 0.04
5 (10-15 July) 302 115 0.17 0.32 0.03
Total (15 June -15 July) 4,208 282 0.56 0.52 0.04

Non-Commer cially/Non-Per mitted Angler s
15 June -15 July 14 0.75 0.22 0.25 0.12

& Number of fish caught per angler-day of effort.
P Number of fish harvested per angler-day effort.

¢ Standard error is zero due to only one day being sampled during this
week.

¢ Weekly estimates were not calculated due to low number of complete-
trip interviews.
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Of 4,208 commercialy permitted anglers interviewed, 88% were guided and 62% used bait (Table 7).
Of 202 non-commercidly/nonpermitted anglers interviewed, al were unguided, 49% were Alaska
resdents, 25% were loca Alaskaresdents, 97% used spinning gear, and 48% used bait (Table 7).

BioLoGgicAL COMPOSITION

Biologica data were collected from 392 harvested chinook saimon. The mgority of the harvest was
male (56%; SE = 2.7, Table 8). The predominant age groups among al fish sampled with readable
scales were age 1.4 (34.7%, SE = 2.6) and age 1.5 (33.8%, SE = 2.5). Overal average mid-eyeto
fork length was 796 mm (SE = 7) and overdl average weight was 9.4 kg (SE = 3.5). The longest fish
sampled was 1,035 mm in length, weighed 18.25 kg and was caught on 2 duly.

AERIAL ESCAPEMENT COUNTS

Aerid index counts were not conducted in 2000 due to poor weather and personnel and aircraft
shortages. Foot surveyswere not conducted. Therefore, there is no index for 2000.

DISCUSSION

The study design for the 2000 survey of the Nushagak Chinook salmon sport fishery was different from
previous sudies (Dunaway and Bingham 1992; Dunaway and Feschman 1995, Minard and
Brookover 1988) in severd ways. Therefore most statistics are not comparable between years.

Angler counts in the lower study area during 2000 were nearly evenly distributed between sublocations
(Table 3). Countsin this study areagradudly increased to a peak on 25 June and declined to very low
leves of effort by the end of the project (15 Jduly). In the middlie study area, counts adso gradudly

increased to a peak on 2 July and dowly tapered off through 25 July. The greatest angling effort in this
area occurred in sublocation 010 between the lower and upper Ekwok Land boundaries (Table 4).

Effort at the confluence of the Mulchatna and Stuyahok rivers in sublocation 030 was low and appears
to have declined from previous years. In the upper study area, no pattern was detected, and overal

effort on days that were counted was very low with the exception of 22 July (Table 5). Asexpected, as
anglers followed sdmon upstream later in the season, pesks in effort were corrdated with counts
conducted further upsiream.

Demographic data for 2000 indicate that most (88%) commercidly permitted anglers were guided and
that nearly dl non-commercialy/non-permitted anglers were unguided (Table 7). Bait was used by a
mgority of anglers during the lower Nushagak Chinook salmon fishery, indicating that restriction of bait
may be an effective management tool for conservation of Chinook salmon during low run yesars,

Because CPUE and HPUE egtimates were caculated in angler-days for the 2000 study, they are not
comparable to estimates from previous years which were estimated in angler-hours. Dally CPUE
esimates were highly variable during 2000 and clearly coincided with Chinook sdmon passage
edimates at the CFD sonar ste (Figure 6). Weekly HPUE aso coincided with sonar passage
estimates, dthough to alesser degree. The dability of the HPUE estimates was likely a function of the
seasond bag limit of 4 Chinook salmon in the Nushagek drainage. Regardless of catch rates, over the
course of amultiple day angling trip, anglers were likely to catch and harvest their seasond bag limit.
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Table 7.-Number and percent of angler trips by angler and gear type during the Chinook salmon sport
fishery on the lower Nushagak River, 15 June through 15 July 2000.

Angler Trips Percent
Commercially Non-commercially/ Commercially Non-commercialy/
Permitted Non-permitted Permitted Non-permitted
Characteristic Anglers Anglers Anglers Anglers
ANGLER TYPE?
Guided 3,716 0 88 0
Unguided 492 202 12 100
RESIDENCYP®
U.S. Resident 196 97
Alaskan Residents 99 49
Local Alaskan Residents® 51 25
Nonlocal Alaskan Residents® 48 24
Non-Alaskan Residents 97 48
Non-U.S. Resident 6 3
SEX®
Male 171 85
Female 31 15
TACKLETYPE
Spin® 195 97
FlvP 7 3
Spin and Fly® 0 0
Bait? 2574 97 62 48
TYPE OF INTERVIEW?
Complete Trip 4,208 14 100 7
Incomplete Trip 0 188 0 93
Total Angler Trips 4,410

% Includes dl interviews.
® Includes only interviews of anglers not associated with Choggiung Ltd. permitted commercia camps.

¢ Alaskan resident living in Dillingham, Aleknagik, Portage Creek, Ekwok, New Stuyahok, or
Koliganek.

4 All other Alaskan residents.
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Table 8.-Mean lengths (millimeters) and weights (kilograms) of Chinook salmon, by sex and age
group, from samples collected from the lower Nushagak sport harvest, 15 June through 15 July 2000.

Age Group
Characteristic Unknown 1.1 12 13 1.4 1.5 1.6 1.7 Total
Females
Percent 0.0 0.0 20 25.6 20.2 5.2 0.3 43.4
SE 0.8 2.0 2.2 1.2 0.3 2.7
Sample size 21 0 0 7 54 70 18 1 150
Mean length 860 735 856 867 858 901 856
SE 14 21 8 6 8 5
Sample size 21 0 0 7 54 70 18 1 150
M ean weight 11 7 11 11 11 11 11
SE 0 1 0 0 0 0
Sample size 21 0 0 7 54 70 18 1 150
Males
Percent 0.3 6.4 12.4 18.8 13.6 49 0.0 56.0
SE 0.3 13 1.8 2.1 1.8 1.2 2.7
Sample size 25 1 22 43 65 47 17 0 195
Mean length 774 337 544 630 775 877 843 748
SE 27 6 15 15 14 18 10
Sample size 25 1 22 43 65 47 17 220
M ean weight 8 1 3 4 10 13 10 9
SE 1 0 0 1 2 1 1
Sample size 25 1 22 43 65 47 17 220
All Samples
Percent 0.3 6.4 145 34.7 33.8 101 0.3 100
SE 0.3 13 1.9 2.6 25 1.6 0.3 0
Sample size? 46 1 22 50 120 117 35 1 346
Mean length 813 337 544 645 812 871 851 901 796
SE 17 6 14 9 7 10 7
Mean weight 9 1 3 5 10 12 10 11 9
SE 1 0 0 1 1 0 0

& |Includes one fish of unknown sex.

The age composition of Chinook salmon harvested in the sport fishery appears to have shifted toward
older fish since the 1991 and 1994 surveys. Age-1.4 Chinook salmon comprised 38%, 53%, and 35%
of the sampled sport harvests in 1991, 1994, and 2000, respectively. However, age-15 fish
comprised 34% of the of the sport harvest in 2000, compared to 4% in 1991 and 1994.

This survey was most useful in characterizing the utilization of the lower Nushagak River Chinook
sdmon fishery by non-resident guided anglers who ether used river-based camps or were flown in from
another lodge for the day. With the assistance of Choggiung Ltd. staff and cooperation of the anglers, it
was relativey easy to obtain information from nearly al of these anglers  Severd locd Alaskan
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resdents were dso interviewed, most likely due to the river’s close proximity to Dillingham and severd
amdler villages.

We recommend usng dmilar methods and assstance of Choggiung Ltd. in future surveys of the
Nushagek River Chinook samon fishery on a regular basis.  This will provide information thet is
comparable anong years and thus more useful for monitoring changes in the fishery, which is effective
for managing this important sport fishery. With greater understanding of the fishery and its participants,
the department will be more prepared to face management chalengesin the future.
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Figure 6.-Daily Chinook salmon catch and sonar passage estimates from the lower Nushagak River,
15 June—15 July 2000.
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Appendix A1l.-Nushagak-Mulchatna chinook salmon management plan.
5AAC 06.361. NUSHAGAK-MULCHATNA CHINOOK SALMON MANAGEMENT PLAN.

(& The purpose of this management plan is to ensure biologica spawning escapement requirements of
chinook samon into the Nushagak-Mulchatna river systems. It is the intent of the Alaska Board of
Fisheries (board) that Nushagak-Mulchatna chinook salmon be harvested in the fisheries that have
historicaly harvested them. This management plan provides guidelines to the department in an effort to
preclude dlocation conflicts between the various users of this resource. The department shall manage
Nushagak-Mulchatna chinook salmon stocks in a conservative manner consistent with sustained yield
principles and the subsistence priority.

(b) The department shall manage the commercial fishery in the Nushagak District asfollows:
(1) to achieve an inriver goal of 75,000 chinook salmon present in the Nushagak River upstream from the
department sonar counter; the inriver goal providesfor
(A) abiological escapement requirement of 65,000 fish;
(B) reasonable opportunity for subsistence harvest of chinook salmon; and
(C) achinook salmon sport fishery guideline harvest level of 5,000 fish;
(2) in order to maintain a natural representation of age classesin the escapement, the department shall attempt to
schedule commercial openings to provide pulses of fish into theriver that have not been subject to harvest by
commercial gear.
(c) If thetotal inriver chinook salmon return in the Nushagak River is projected to exceed 75,000 fish, the guideline
harvest level described in (b)(1)(C) of this section does not apply.

(d) If the spawning escapement of chinook salmon in the Nushagak River is projected to be more
than 40,000 and the projected inriver return isless than 75,000 fish, the commissioner
(1) shall close, by emergency order, the directed chinook salmon commercial fishery in the Nushagak District;
during a closure under this paragraph, the use of acommercial gillnet with webbing larger than five and one-half
inchesin another commercia salmon fishery is prohibited; and
(2) if the projected inriver return of chinook salmon in the Nushagak River islessthan 55,000 fish, and to ensure
that projected spawning escapement does not fall below 40,000 fish, shall establish, by emergency order, fishing
periods to restrict the chinook salmon sport fishery in the Nushagak River during which any, or a combination,
of the following restrictions may be applied:
(A) reduction of bag and possession limits;
(i) from two to onefish; and
(ii) if necessary, from one fish to non-retention of chinook salmon; if anon-
retention fishery for chinook salmon is established under this paragraph, the
use of bait will be prohibited [for al species of fish] until the end of the chinook salmon season;
(B) aseasonal limit of up to four fish;
(C) prohibition of the use of bait;
(D) reductionsin the time or areafor fishing;
(E) aclosure of the chinook salmon sport fishery.
(e) If the spawning escapement of chinook salmon in the Nushagak River is projected to be less
than 40,000 fish, the commissioner
(1) shall close, by emergency order, the sockeye salmon commercial fishery in the Nushagak District until the
projected sockeye salmon escapement into the Wood River exceeds 100,000 fish;
(2) shall close, by emergency order, the sport fishery in the Nushagak River to the taking of
chinook salmon; and
(3) shall establish, by emergency order, fishing periods during which the time or areais reduced for the inriver
chinook salmon subsistence fishery in the Nushagak River.

28



Appendix A2.-Angler count schedule for lower, middle, and upper Nushagak River
study areas, 2000.

Date Dav L ower Middle Upper
12-Jun Mon
13-Jun Tues
14-TJun Wed
15-Tun Thur 10:00 AM
16-Jun Fri 10:00 AM
17-Jun Sat 10:00 AM
18-un Siin 10:00 AM
19-1un Mon Noon
20-Jun Tues 10:00 AM
21-1un \Wed 10000 AM Noon
22-1in Thur Noon
23-1un Fri 10:00 AM
24-1un Sat 10:00 AM Noon
25-Jun Sun 10:00 AM Noon
26-1un Mon Noon
27-1un Tues
28-Jun Wed 10:00 AM Noon
29-Jun Thur 10:00 AM
20-un Fri 10:00 AM Noon
1-Tul Sat 10:00 AM Noon
2-ul Sun 10:00 AM Noon
3-ul Mon 10:00 AM
4-1ul Tues Noon
5-.ul Wed 10:00 AM
6-Jul Thur Noon
7-Tul Fri 10000 AM Noon
8-l Sat 10:00 AM Noon
O-Tul Sun 10:00 AM Noon
10-Tul Mon
11-Tul Tues 10000 AM Noon
12-Tul Wed 10:00 AM Noon
13-ul Thur 10:00 AM
14-ul Fri Noon
15-Tul Sat 10:00 AM end
16-Tul Siin Noon Noon
17-ul Mon
18-ul Tues Noon Noon
19-1ul Wed Noon
20-1ul Thir. Noon
21-1ul Fri Noon
22-1ul Sat Noon Noon
23-1ul Sun Noon Noon
24-1ul Mon Noon Noon
25-1ul Tues Noon Noon
Fnd Fnd
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Appendix A3.-Interview cards provided to commercia operations with
Choggiung Ltd. permits, 2000.

Lower Area Camp daily tally

Camp: \ DATE:

Number Un- | Number Total
Guided | guided |whoused{Kings | Kings | Kings Other notes.
Anglers ' Anglers | bait Kept | Released | Caught

totals below

! Guided anglers include all camp employees and guides who fished for any time during a day.
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Appendix A4.-Datafiles and computer programs used to produce this report.

DataFiles
T-0003001012000.dta
T-000300C012000.dta
T-000300C022000.dta
T-000300C032000.dta
T-000300B012000.dta

Analysis Programs
BBX.SAS
Microsoft Excel

Lower Nushagak River angler interview data from 15 June through 15 July 2000.
Lower survey areaangler count data from 15 June through 15 July 2000.
Middle survey areaangler count data from 15 June through 15 July 2000.

Upper survey areaangler count datafrom 15 June through 15 July 2000.
Nushagak River Chinook salmon AWL datafrom 15 June through 15 July 2000.
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