FISHERY DATA SERIES NO. 90-27
CREEL AND ESCAPEMENT

STATISTICS FOR THE NAKNEK RIVER,
ALASKA, DURING 19891

By

Dan O. Dunaway

Alaska Department of Fish and Game
Division of Sport Fish
Anchorage, Alaska

August 1990

1 This investigation was partially financed by the Federal Aid in Sport Fish
Restoration Act (16 U.S.C. 777-777K) under Project F-10-5, Job No. S§-5-1.



The Alaska Department of Fish and Game operates all of its public programs and
activities free from discrimination on the basis of race, religion, color,
national origin, age, sex, or handicap. Because the department receives
federal funding, any person who believes he or she has been discriminated
against should write to:

0.E.O.
U.S. Department of the Interior
Washington, D.C. 20240



TABLE OF CONTENTS

Page
LIST OF TABLES . ... .. iiiit it tiinne e einnne e eenans ii
LIST OF FIGURES. . ...ttt it iitaaeaniitanaaanan iv
LIST OF APPENDICES. . ... .ttt ittt it iinannaacnnnnns v
ABSTRACT . . .ttt it i e e e e e 1
INTRODUCTION. . .ottt ittt it iie ettt i i ttiiienseeannnnanesannns 2
METHODS . . ittt i ittt it iaeannaaans et 2
Creel SUIrVeY...... .ttt ittt it iinneeaeeananenn 2
Spawning Escapement Surveys............ ..ottt 9
Size, Sex, and Age Sampling............. ... . i, 9
] U 5 . 10
Creel Statistics........ .ttt 10
Spawning Escapement........... ..ottt 21
Size, Sex, and Age Compositions................ .o 21
L ] 10 ) 27
ACKNOWLEDGEMENTS . . ..ottt ittt ettt eeanaanns 35
LITERATURE CITED....... ..ottt [ 35
APPEND T AL . ittt ittt ittt ittt e e 37



Table

10.

11.

12.

13.

LIST OF TABLES

Estimated effort (angler-hours), by temporal component,
for the sport fishery in the lower Naknek River, 1989..

Estimated catch and harvest of chinook salmon by the
sport fishery in the lower Naknek River, 1989..........
Estimated catch and harvest of coho salmon by the

sport fishery in the lower Naknek River, 1989..........

Estimated catch and harvest of rainbow trout by the
sport fishery in the lower Naknek River, 1989..........

Estimated effort (angler-hours), by temporal component
and period, for the sport fishery in the upper

Naknek River, 1989. .. ... . ittt i
Estimated catch and harvest rates (fish per angler-hour),
by species and temporal component, by the sport fishery
in the upper Naknek River, 1989........................

Estimated catch and harvest rates (fish per angler-
hour), by species and temporal component, by the
sport fishery in the upper Naknek River, 1989..........

Catch and harvest, by species, by the sport fishery in
the lower and upper Naknek River, 1989.................

Estimates of chinook salmon escapement from aerial
surveys in the Naknek River drainage, 1989.............

Mean lengths (mm) and weights (g) of chinook salmon,
by sex and age group, from the sport harvest from
the Naknek River, 1989......... ... .. i,

Mean lengths (mm) of chinook salmon, by sex and age
group, from samples collected from the Big Creek
and Naknek River escapements, 1989.....................
Mean lengths (mm) and weights (g) of coho salmon,

by sex and age group, sampled from the sport harvest
from the Naknek River, 1989............ ...,
Mean lengths (mm) and weights (g) of rainbow trout,

by age group, sampled: (1) using sport gear (catch)
and (2) from the sport harvest in the upper Naknek
River, 8/16-10/12, 1989..... ... ittt .

-ii-

13

14

15

16

17

18

20

22

23

24

25

26



Table

14,

15.

16.

17.

LIST OF TABLES (Continued)

Effort estimates for the entire Naknek River based

on creel surveys during 1987, 1988, and 1989...........

Harvests and escapements of chinook salmon returning

to the Naknek River, 1967-1989...............000uuuu....

Harvests of coho salmon and rainbow trout by the

sport fishery in the Naknek River, 1977-1989...........

Effort, harvest, catch, and catch rate statistics for
anglers fishing the upper Naknek River during the
period 15 August through 15 October 1978, 1981, 1983,
1984, 1987, 1988, and 1989. Length statistics of
harvested rainbow trout during these years are also

Presented. .. ... ... ... e e e e

-iii-



LIST OF FIGURES

Figure
1. The Naknek River study site...................... .. ...,
2. Harvests of chinook salmon (1967-1989) by the sport
fishery in the Naknek River................. ...,
3. Harvests of rainbow trout (1977-1989) by the sport
fishery in the Naknek River............. ... i,
4.

Effort, catch and harvest statistics and mean length
with 95% confidence intervals of rainbow trout

harvested in the fall (15 August-12 October) fishery
in the Naknek River, 1971-1989

.........................

-iv-

30

32

34



LIST OF APPENDICES

Appendix

Al.

A2,

A3,

A4,

A5.

A6,

A7.

Allocation of sampling effort for the creel survey
on the Naknek River, 1989

Angler counts in the lower Naknek River sport
fishery, 1989

Angler counts in the upper Naknek River sport
fishery, 1989

Summary of daily angler effort (angler-hours) and
catch rates (CPUE, fish per angler-hour) for chinook

salmon and coho salmon, rainbow trout, and pink salmon

and chum salmon from angler interviews in the sport
fishery in the lower Naknek River, 1989

Summary of daily angler effort (angler-hours) and
harvest rates (HPUE, fish per angler-hour) for
chinook salmon and coho salmon, rainbow trout, and
pink salmon and chum salmon from angler interviews

in the sport fishery in the lower Naknek River, 1989..

Summary of daily angler effort (angler-hours) and
catch rates (CPUE, fish per angler-hour) for
rainbow trout, coho salmon, sockeye salmon, pink
salmon, and Arctic grayling from angler interviews

in the sport fishery in the upper Naknek River, 1989..

Summary of daily angler effort (angler-hours) and
harvest rates (HPUE, fish per angler-hour) for
rainbow trout, coho salmon, sockeye salmon, pink
salmon, and Arctic grayling from angler interviews

in the sport fishery in the upper Naknek River, 1989...

..............................

..........................................

39

41

43

46

49

52






ABSTRACT

An estimated 81,219 hours of effort were expended by recreational anglers
fishing the Naknek River from 1 June through 12 October 1989. Anglers caught
(landed) and harvested (kept) an estimated 4,352 and 3,879 (89 percent
harvested) chinook salmon Oncorhynchus tshawytscha, 5,260 and 4,801
(91 percent harvested) coho salmon Oncorhynchus kisutch, and 13,679 and 997
(7 percent harvested) rainbow trout Oncorhynchus mykiss, respectively.
Age 1.4 chinook salmon (50 percent), age 2.1 coho salmon (89 percent), and age
5 and 6 rainbow trout (46 percent) dominated the harvest. The spawning
escapement of chinook salmon, as determined by aerial survey counts of live
fish, was estimated to be 2,710 fish. This is the lowest escapement observed

since 1974 and is well below the long term average of 7,300 fish. The
spawning escapement of chinook salmon was comprised primarily of age 1.3 and
1.4 age fish. Catch, harvest, and size statistics collected from rainbow

trout harvested during the fall (15 August to 12 October) fishery in the
Naknek River suggest abundance of older larger fish may be declining.

KEY WORDS: chinook salmon, Oncorhynchus tshawytscha, sockeye  salmon,
Oncorhynchus nerka, coho salmon, Oncorhynchus kisutch, rainbow
trout, Oncorhynchus mykiss, sport harvest, sport effort, creel
survey, escapement, Naknek River, Bristol Bay.



INTRODUCTION

The recreational fishery on the Naknek River (Figure 1) is the largest and
fastest growing sport fishery in both effort and harvest in the Bristol Bay
area (Mills 1988). Historically, the fishery has targeted chinook
Oncorhynchus tshawytscha and coho salmon O. kisutch in the lower river and
resident fishes, particularly rainbow trout O. mykiss, in the upper river.
Sport effort and harvest in the Naknek River have increased during recent
years (Mills 1989). 1In response to these increases, the Alaska Department of
Fish and Game (ADFG), Division of Sport Fish, initiated a creel survey of the
sport fishery for chinook salmon in 1986 (Minard 1987). The survey was
expanded in 1987 (Minard and Brookover 1988) to include the fisheries for
other anadromous and resident species. The survey is used to estimate sport
fishing effort, catch (fish landed), and harvest (fish retained) and the age,
sex, and size compositions of the harvest.

The objectives of this report are to present:

1. estimates of the number of angler-hours of sport fishing effort
expended on the Naknek River from the outlet of Naknek Lake to Smelt
Creek from 8 June to 12 October 1989;

2. estimates of the number of chinook salmon and coho salmon and
rainbow trout caught and harvested on the Naknek River from the
outlet of Naknek Lake to Smelt Creek from 8 June to 12 October 1989;

3. estimates of the age and sex compositions and mean length-at-age
statistics of chinook salmon and coho salmon and rainbow harvested
in the Naknek River from the outlet of Naknek Lake to Smelt Creek
from 8 June to 12 October 1989;

4. estimates of the number of chinook salmon spawning in the Naknek
River drainage during 1989; and,

5. estimates of the age and sex compositions and mean length-at-age
statistics of the chinook salmon spawning escapement in the Naknek
River drainage during 1989.

Surveys of the sport fishery for chinook salmon in the Naknek River were most
recently conducted in 1975 (Gwartney 1976), 1978 (Gwartney 1979), 1979
(Gwartney 1980), 1986 (Minard 1987), 1987 (Minard and Brookover 1988), 1988
(Minard 1989a). Surveys of the sport fishery for rainbow trout in the Naknek
River were most recently conducted in 1978, 1981, 1983, and 1984 (Gwartney
1985), 1987 (Minard and Brookover 1988), 1988 (Minard 1989a).

METHODS

Creel Survey

Anglers fishing the Naknek River during 1989 were permitted a daily bag and
possession limit, from 1 May to 31 July, of three chinook salmon, only one of
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Figure 1. The Naknek River study site.



which could be greater than 71 cm (28 in) in length (ADFG 1989). No chinook
salmon were permitted to be retained during the balance of the year. Harvests
of five other salmon (sockeye O. nerka, chum O. keta, coho, or pink
0. gorbuscha) with no size limit, and two rainbow trout, only one of which
could be greater than 51 cm (20 in), were also allowed. Only unbaited
artificial lures were permitted in the Naknek River drainage from 1 March
through 14 November. No fishing above the ADFG markers at Rapids Camp was
allowed from 10 April through 7 June, to protect spawning rainbow trout.

The creel survey was conducted in two reaches of the river (Figure 1). The
upper area starts at the outlet of Naknek Lake and extends downstream 19.3 km
(Figure 1). Anglers fishing this area primarily target rainbow trout, Dolly
Varden Salvelinus malma, and Arctic grayling Thymallus arcticus. The lower
survey area extends from the downstream boundary of the upper study area
12.9 km to a point downstream of Smelt Creek.

Roving creel surveys (Neuhold and Lu 1957) using a stratified, multi-stage,
random sampling design were used to count anglers, conduct angler interviews,
and sample the sport harvest in each study area. Counts of anglers were used
to estimate fishing effort in units of angler-hours. Interviews of anglers
provided estimates of catch (fish landed) and harvest (fish kept) rates (fish
per angler-hour).

The fishery in the lower survey area primarily targets chinook and coho

salmon. Chinook salmon first enter the Naknek River in late May and the
majority of the run migrates through the lower section of river during a 4 to
5 week period commencing in mid June, and peaks in early July. Coho salmon

first enter the river in mid July, peak in early August, and continue to run
through September. To obtain counts of fishermen targeting the two species of
salmon at different stages of the two runs, the study period (1 June through
15 September) in the lower survey area was stratified into 10 temporal
components: (1) 1 June through 30 June, (2) 1 July through 7 July, (3) 8 July
through 14 July, (4) 15 July through 21 July, (5) 22 July through 31 July, (6)
1 August through 7 August, (7) 8 August through 14 August, (8) 15 August
through 21 August, (9) 22 August through 31 August, and (10) 1 September
through 15 September. For the first five temporal components, the fishing day
was defined as 17 hours in duration (0700 to 2400 hr) with each day being
divided into one 5-hour time stratum and two 6-hour time strata: period A
(0700-1159 hr), period B (1200-1759 hr), and period C (1800-2400 hr).
Daylight begins to decline in August, hence the fishing day for temporal
components 6 through 10 was defined as 15 hours in duration (0700 to 2200 hr)
with each day divided into three 5-hour time strata as follows: period A
(0700-1159 hr), period B (1200-1659 hr), and period C (1700-2200 hr).

The fishery in the upper survey area primarily targets rainbow trout and has a
period of high angler effort in June, followed by a period of low effort
through the summer, followed by another period of high effort in the fall.
Effort levels, thought to reflect seasonal availability of rainbow trout
(Burger and Gwartney 1986), were used to define temporal components in the
upper survey area. The survey was scheduled from 8 June through 12 October
and was divided into three temporal components: (1) 8 June through 15 August,
(2) 16 August through 15 September, and (3) 16 September through 12 October.



During the first two temporal components, the angler day and daily time strata
were defined as period A (0700-1159 hr), period B (1200-1759 hr), and period C
(1800-2400 hr). During the third temporal component, the length of the angler
day was decreased to 12 hours and each day was divided into two time strata:
period A (0800-1359 hr) and period B (1400-2000 hr).

In both survey areas, angler effort, catch, and harvest were estimated
separately for each temporal component. Shifts in sampling effort between
temporal components and river sections were intended to reflect changes in
angling effort for each river section (upper and lower) based on creel studies
conducted during previous years (Minard and Brookover 1988; Minard 1989a).
The allocation of sampling effort on the Naknek River is summarized in
Appendix Al. Specific periods to be sampled within each temporal component
were randomly selected without replacement from those available.

In both survey areas, a count/interview session was designed to take 6 hours
to complete and consisted of two, 1 hour counts and one 4 hour interview

period. Angler counts were conducted immediately prior to and after a
randomly selected interview period with the counts designed to fall into two
separate time of day strata. To conduct a count, a boat was driven through

the survey area at a near constant speed and all anglers who were actively
fishing were counted. Since a count was completed within 40 to 60 minutes, it
was considered an instantaneous count (Neuhold and Lu 1957). It was not
possible to differentiate between guided and unguided anglers.

Interviews were conducted during the time between the angler counts. In the
lower river study area, most anglers were interviewed as they exited the
fishery (completed trip interviews). Since there are several widespread

entry/exit points to the upper river fishery, most anglers in the upper river
study area were interviewed while they were still fishing (incompleted trip
interviews). All interviews were of individual anglers. For each angler
interviewed, the following information was recorded: the number of hours
fished, the number of fish in the angler’s possession by species, the number
of fish released by species, whether the angler was guided or not guided, the
type of gear used (fly, spin, or bait), and the angler’s state or country of
residency.

Effort was estimated for each temporal component of each of the fisheries
using a stratified random sampling approach by period. Within each temporal
component, effort (Ej) was estimated as follows:

A P _

EJ = ileixi; [1]
where:

i = subscript denoting the time of day level of stratification

(periods);



p = total number of periods in temporal component j (e.g., p = 3 for
periods A, B, and C for the first temporal component in the lower
river survey);

Hj = the total number of hours of possible fishing time in period i
during temporal component j; and

Xj = the mean angler count for period i during temporal component j;

1 mj

T Tm k&K 2]

where:

m{ = the number of counts of anglers conducted during period i and
temporal component j; and

k = subscript denoting the count on a day.

The variance of the estimate of Ej was estimated as follows:

A A P 2 2
V(Ej) = ;Z.Hi (si/mj); (3]
where:
si = [[Z (xik = x{)°1/(nj = 1); and [4]
Xik = a count of anglers made during day k, period i, and temporal

component j.

The total number of angler-hours of effort for the season was estimated by
sumning the estimates of effort for each of the temporal components. Because
these are independent estimates, the variance for the total number of angler-
hours of effort is the sum of the individual variances for each temporal
component estimate.

Mean catch-per-unit-effort (catch-per-angler-hour) was estimated for each
temporal component as:

CPUE; = gj ;hc- / gj ;he- ; [5]
J 7 pZ1 o=1%3ho /2y ,21%jhos

where:

K
0

the number of days sampled for angler interviews during temporal
component j,



mp, = the number of anglers interviewed during sample h and temporal
component j,

Cjho = the catch by angler o interviewed during sample h and temporal
component j, and

€jho = the effort (number of hours) expended by angler o interviewed
during sample h and temporal component j.

The variance of mean CPUEj was approximated as (Jessen 1978):

N - _ 2 2_2 2_2 _
V(CPUEj) = (CJ/EJ) [Sc/cj + Se/Ej - (erscse/CjEj)], [6]
where:
E-=(gjghc~ )/g:j {71
J 7 pZ o2y Cdho h=1"1’
E-=(gj Iilllhe- ) / gj [8]
37 Yh=p o=y SJho h=1"P’
2 dy _  _ ) dj mp —
s¢ = (1/dj) [, % (cjh=C3)7/(dj=1)+ 2, (1/my) % (¢jho~Cjh) /(mp-1)7, [9]
— m.
¢jh = _Z ¢jho / Th, [10]
2 dy _ _ 2 dj my, — 9
se = (1/d;) [, 2. (eyp=E4)“/(di-1)+ T (1/mp) = (ejho~eijh) " /(mp-1)], [11]
3 p=10 ) J h=1"/ o=1"J J
m
ejh = Z;¢jho / Wh, and [12]

rj = correlation coefficient

dj mp, _ _
W2l o2l (¢jho=Cj) (ejho~E;)

= (13]
dj my, d; my

- 2 j —
[,Z; E,(ciho0) 2115 = (einoEp 7]



The catch of each species during temporal component j was estimated by:

A A

Cj = Ej(CPUE;j). [14]

The variance of the estimated catch of each species was estimated using the
product of two independent random variables as described by Goodman (1960):

ADA 2A A A A A

%(Ej) = EjV(CPUEj) + CPUEjV(Ej) - V(Ej)V(CPUEj). [15]

Harvest rates and total harvest of each species were estimated for each

temporal component by substituting appropriate harvests for catches in
equations 5-15.

Total catch and harvest of a particular species for the season within each
fishery was estimated by summing the estimates of catch and harvest for each
of the temporal components. Because these are independent estimates, the
variances of the total catch and harvest estimates are the sums of the
individual variances for each temporal component.

Approximate 95% confidence interval (CI) 1limits were obtained for angler

effort, catch, and harvest estimates as follows, by assuming normality
(Cochran 1977):

95% CI

?{ + 1.96 (\?[?{])0‘5 [16]

where:

>

Y = estimate of the total parameter of interest (e.g., E, C, or H for
effort, catch, or harvest, respectively). Note that individual
stratum estimates (as obtained by equations 1 and 14, above) can be
used or totals across strata; and .

A A
V[Y] = estimate of the variance of the total parameter of interest (as
obtained by equations 3 and 15, above).

The lower 1limit of the confidence intervals obtained by the above procedure
was recorded as zero (0), if the result was a negative number.

The assumptions necessary for these analyses are:

1. incompleted trip angler CPUE for the upper river is a reasonable
estimate of completed trip angler CPUE.

2. interviewed anglers are representative of the total angler
population and anglers were interviewed in proportion to their
abundance on the day of the interview.

3. no significant fishing effort occurred during the hours not
surveyed;



4. for the purposes of establishing confidence interval limits catch
and effort by individual anglers are assumed normally distributed
random variables;

5. catch rate and duration of fishing trip are independent (DiConstanzo
1956); and,

6. there are no significant differences between catch or harvest rates
between periods within each day.

Spawning Escapement Surveys

The number of spawning chinook salmon of all sizes in the Naknek River
drainage was estimated from aerial counts conducted from fixed wing aircraft.
No accounting was made for fish that had already spawned and left the system
or for fish that had not yet arrived.

Size, Sex., and Age Sampling

Chinook and coho salmon carcasses encountered during the creel surveys and
foot and float surveys of spawning grounds were measured to the nearest
millimeter for mid-eye to fork-of-tail 1length, weighed to the nearest
10 grams, and sexed based on external characteristics. In addition, three
scales were removed from the preferred area! and mounted on an adhesive-coated
card. The fork length of all resident species was recorded to the nearest
millimeter, and the weight to the nearest tenth of a kilogram. A scale smear
was collected from rainbow trout harvested from the sport fishery and caught
by Department personnel using hook and line in the upper section of the Naknek
River. The smear was taken from the preferred area and four scales per fish
were later mounted on an adhesive-coated card. Adhesive-coated cards were
later thermohydraulically pressed against acetate cards and the resulting
scale impressions were displayed on a microfiche projector for age
determination2.

The proportional age compositions of harvested chinook and coho salmon,
rainbow trout, and spawning chinook salmon were estimated. Letting pp be the
estimated proportion of age group h, the variance of py was estimated using
(Scheaffer et al. 1979):

V(pn) = ph(1-pn)/(nr-1), [17]

The left side of the fish approximately two rows above the lateral line and
on the diagonal row downward from the posterior insertion of the dorsal fin
(Clutter and Whitesel 1956).

For salmon, the numeral preceding the decimal is the number of freshwater
annuli, whereas the numeral following the decimal is the number of marine
annuli (European method). Total age from brood year is the sum of the two
numerals plus one.



where nt is the number of legible chinook salmon scales read. Mean length and
weight at age by sex with the associated standard errors were estimated using
standard statistical procedures (Sokal and Rohlf 1981, Boxes 4.2 and 7.1,
pages 56 and 139),

RESULTS

Creel Statistics

The creel survey on the lower Naknek River was conducted from 1 June to
15 September. Total effort in the lower river was estimated to be 65,993
angler-hours, with about 47% of the effort occurring during the month of July
(Table 1 and Appendix A2). Analysis of 253 completed trip interviews
indicated that catch rates for lower river chinook salmon were highest in
component three (7/8-7/14) while the greatest harvest rate was in component
five (7/22-7/31, Table 2). For lower river coho salmon, the catch and harvest
rates peaked during component seven (8/8-8/14, Appendix A4 and Table 3).
Catch and harvest rates of other species (rainbow trout, Dolly Varden, and
Arctic grayling) were generally small. An estimated 4,121 chinook salmon were
caught (landed) in the lower river study area, of which 3,854 (94%) were
harvested (Table 2). An estimated 4,398 coho salmon were caught in the lower
river of which 3,977 (90%) were harvested (Table 3). Catches of rainbow trout
from the lower river totaled 980 with 8% being retained (Table 4).

The survey on the upper section was conducted from 8 June to 12 October.
Total effort in the upper section was estimated to be 15,226 angler-hours
(Table 5 and Appendix A3). Combining the data from 83 completed trip
interviews and 238 incompleted trip interviews, catch rates of rainbow trout
in the upper river study area were highest during temporal component three
(9/16-10/12), averaging nearly one fish per angler-hour (Appendix A6 and
Table 6). Harvest rates of rainbow trout were greatest during the last
component (Table 6). Catch rates for sockeye salmon were highest during the
third component (9/16-10/12) while the harvest rate peaked during the first
component. Pink salmon catch and harvest rates were negligible in 1989; this
being a low, odd-year run typical to the species. Catches and harvests of
rainbow trout in the upper river study area totaled 12,699 and 917 (7%),
respectively (Table 7). Sockeye salmon catches totalled 1,668 of which 14%
were harvested. Nearly all (96%) the 862 coho salmon caught in this section
were harvested. For the entire river, estimates of the catches and harvests
of the popular sport species were: 4,352 and 3,879 chinook salmon; 5,260 and
4,801 coho salmon; and 13,679 and 997 rainbow trout (Table 8).

It does not appear that most of the assumptions were violated that would
compromise these results. I was unable to test the first assumption for the
upper river due to insufficient sample size of completed trip interviews.
Interviewed anglers probably are representative of the total angler population
since sample sizes were large: at least 50% of the anglers counted each day
in the upper river were interviewed and 10% to 20% of the anglers in the lower
river were interviewed. There was little likelihood that significant fishing
effort occurred outside of the definition of an angler’s day since a
comparison between the number of anglers counted and the time of day in 1989

-10-



Table 1. Estimated effort (angler-hours), by temporal component, for the
sport fishery in the lower Naknek River, 1989.

Component Number Anglers Estimated Effort
and a of per Relative
Date Period Counts Count SE Hours SE 95% CI® Precision®
1 (6/1-6/30) A 8 25.9 15.00 3,881 2,251 0 - 8,292 113.7%
B 14 55.1 16.17 9,926 2,910 4,222 -15,630 57.5%
C 6 43.8 16.99 7,890 3,058 1,897 -13,883 76.0%
All 28 21,697 4,784 12,321 -31,073 43.2%
2 (7/1-7/7) A 3 119.0 32.08 4,165 1,123 1,964 - 6,366 52.8%
B 6 139.3 21.19 5,852 890 4,108 - 7,596 29.8%
c 4 38.0 7.95 1,596 334 942 - 2,250 41.0%
All 13 11,613 1,471 8,730 -14,496 24 . 8%
3 (7/8-7/14) A 5 71.4 14.66 2,499 513 1,493 - 3,505 40.2%
B 5 102.0 17.23 4,284 724 2,866 - 5,702 33.1%
C 2 21.0 3.00 882 126 635 - 1,129 28.0%
All 12 7,665 896 5,909 - 9,421 22.9%
4 (7/15-7/21) A 4 64.0 17.33 2,240 607 1,051 - 3,429 53.1%
B 4 76.8 12.81 3,224 538 2,170 - 4,278 32.7%
c 3 14.3 5.46 602 229 153 - 1,051 74.6%
All 11 6,066 843 4,415 - 7,717 27.2%
5 (7/22-7/31) A 5 24.0 14.74 1,200 737 0 - 2,644 120.4%
B 9 50.6 6.12 3,033 367 2,313 - 3,753 23.7%
c 5 25.2 4.77 1,512 286 951 - 2,073 37.1%
All 19 5,745 872 4,036 - 7,454 29.7%

June & July

Total 83 52,786 5,227 42,542 -63,030 19.4%

-Continued-

-11-



Table 1. (Page 2 of 2).

Component Number Anglers Estimated Effort
and a of per Relative
Date Period Counts Count SE  Hours SE 95% CIP Precision®

6 (8/1-8/7) A 5 18.0 8.40 630 294 54 - 1,206 91.5%
B 7 42.6 7.28 1,490 255 991 - 1,989 33.5%
c 3 44.7 16.75 1,563 586 414 - 2,712 73.5%
All 15 3,683 704 2,304 - 5,062 37.4%
7 (8/8-8/14) A 3 23.0 9.87 805 345 128 - 1,482 84.1%
B 4 42.3 8.81 1,479 308 875 - 2,083 40.8%
c 3 29.3 15.06 1,027 527 0 - 2,060 100.6%
All 10 3,311 701 1,936 - 4,686 41.5%
8 (8/15-8/21) A 4 30.0 6.04 1,050 211 636 - 1,464 39.5%
B 7 45.0 3.70 1,575 129 1,321 - 1,829 16.1%
c 4 22.0 5.80 770 203 372 - 1,168 51.7%
All 15 3,395 320 2,767 - 4,023 18.5%
9 (8/22-8/31) A 6 12.7 4.70 633 235 172 - 1,094 72.8%
B 8 19.3 2.60 963 130 708 - 1,218 26.5%
c 2 11.5 2.50 575 125 330 - 820 42 .6%
All 16 2,171 296 1,590 - 2,752 26.8%
AUGUST TOTAL 56 12,560 1,085 10,433 -14,687 16.9%
10(9/1-9/15) A 8 3.1 2.71 234 203 0 - 632 170.2%
B 10 3.0 1.71 225 128 0 - 477 111.9%
C 6 2.5 1.96 188 147 0 - 476 153.4%
All 24 647 282 95 - 1,199 85.4%
SEASON TOTAL 163 65,993 5,346 55,515 -76,471 15.9%

# For temporal components 1 through 5: A (07:00-11:59), B (12:00-17:59),
C (18:00-24:00

Temporal components 6 through 10: A (07:00-11:59), B (12:00-16:59),

C (17:00-22:00).

Confidence interval.

¢ Relative precision = (1.96 * SE)/point est.) where a = 0.05.
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Table 2.

fishery in the lower Naknek River, 1989.

Estimated catch and harvest of chinook salmon by the sport

Effort Catch Harvest
Temporal (Angler Percent
Component Date Hours) CPUE® SE Number SE HPUEb SE Number SE Harvested
1 6/1-6/30 21,697 0.0584 .0272 1,267 639 .0562 .0271 1,219 633 96%
2 711-717 11,613 0.0782 L0244 908 286 .0675 .0063 750 91 77%
3 7/8-7/14 7,665 0.1083 .0114 830 286 .0723 .0103 677 136 89X
4 7/15-7/21 6,066 0.1004 .0140 609 260 .084& .0099 734 203 821
5 7/122-7/31 5,745 0.0773 .0108 444 185 .1020 .0111 821 125 96%
6 8/1-8/7 3,683 0.0022 .0059 8 15 .0000 .0000 1] 0 0%
7 8/8-8/14 3,311 0.0034 .0139 11 58 .0000 .0000 0 0 0x
8 8/15-8/21 3,395 0.0076 .0000 26 50 .0000 .0000 0 0 0%
9 8/22-8/31 2,171 0.0084 .0012 i8 189 .0000 .0000 0 0 0%
10 9/1-9/15 647 0.0000 .0000 0 o] .0000 .0000 0 0 0%
Season 65,993 4,121 846 3,854 794 94%

a

b

Catch per unit effort (fish caught per angler-hour)

Harvest per unit effort (fish harvested per angler-hour)
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Table 3. Estimated catch and harvest of coho salmon by the sport
fishery in the lower Naknek River, 1989.

Effort Catch Harvest

Temporal (Angler Percent
Component Date Hours) CPUE® SE Number SE HPUEP SE Number SE Harvested

1 6/1-6/30 21,697 0.0000 0.0000 0 0 0.0000 0.0000 0 0 0x

2 7{1-7/7 11,613 0.0000 0.0000 0 o] 0.0000 0.0000 0 0 0%

3 7/8-7/14 7,665 0.0000 0.0000 0 0 0.0000 0.0000 0 0 0X

4 7{15-7{21 6,066 0.0023 0.0027 14 16 0.0025 0.0027 14 16 100%

5 7/22-7/31 5,745 0.0450 0.0244 259 144 0.0441 0.024 253 141 981

6 8/1-8/7 3,683 0.2240 0.0915 825 366 0.2196 0.0088 809 355 98%

7 8/8-8/14 3,311 0.4267 0.2758 1,413 941 0.3360 0.1271 1,112 474 79%

8 8/15-8/21 3,395 0.3059 0.0838 1,039 300 0.2832 0.0733 961 264 93%

9 8/22-8/31 2,171 0.3050 0.0996 662 233 0.3008 0.0989 653 231 99%

10 9/1-9/15 647 0.2881 0.1111 186 104 0.2701 0.1064 175 98 947

Season 65,993 4,398 1,094 3,977 710 90%

Catch per unit effort (fish caught per angler-hour)

Harvest per unit effort (fish harvested per angler-hour)
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Table 4. Estimated catch and harvest of rainbow trout by the
sport fishery in the lower Naknek River, 1989.

Effort Catch Harvest
Temporal (Angler Percent
Component Date Hours) CPUE® SE Number SE HPUEb SE Number SE Harvested
1 6/1-6/30 21,697 0.0142 0.0516 308 1,094 0.0000 0.0000 0 0 0x
2 7/1-717 11,613 0.0045 0.0055 52 64 0.0008 0.0022 9 26 17%
3 7/8-7/14 7,665 0.0042 0.0051 32 39 0.0010 0.0014 8 11 25%
4 7/15-7/21 6,066 0.0091 0.0067 55 41 0.0068. 0.0062 41 37 75%
5 7/22-7/31 5,745 0.0088 0.0071 51 41 0.0039 0.0043 22 25 43%
6 8/1-8/7 3,683 0.0000 0.0000 0 0 0.0000 0.0000 0 0 0%
7 8/8-8/14 3,311 0.0806 0.1695 267 551 0.0000 0.0000 0 0 0x
8 8/15-8/21 3,395 0.0606 0.0525 206 179 0.0000 0.0000 0 0 0%
9 8/22-8/31 2,171 0.0042 0.0053 9 12 0.0000 0.0000 0 0 ox
10 9/1-9/15 647 0.0000 0.0000 o] 0 0.0000 0.0000 0 0 0%
Season 65,993 980 1,242 80 53 8%

2 Catch per unit effort (fish caught per angler-hour)

b Harvest per unit effort (fish harvested per angler-hour)
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Table 5. Estimated effort (angler-hours), by temporal component and period,
for the sport fishery in the upper Naknek River, 1989.

Component Number Anglers Estimated Effort

and of per Relative
Dates Period® Counts Count SE Hours SE 95% CI® Precision®

1 (6/8-8/15) A 13 3.4 1.07 1,168 370 444 - 1,892 62.0%

B 27 12.4 1.77 5,121 734 3,683 - 6,559 28.1%

C 13 4.1 1.52 1,688 628 457 - 2,919 72.9%

ALL 53 7,977 1,034 5,950 -10,004 25.4%

2 (8/16-9/15) A 9 4.4 1.81 689 281 139 - 1,239 79.9%

B 16 14.9 2.42 2,767 450 1,885 - 3,649 31.9%

C 7 4.7 1.43 877 265 357 - 1,397 59.3%

ALL 32 4,333 593 3,170 - 5,496 26.8%

3 (9/16-10/12) A 20 8.1 2.01 1,312 326 673 - 1,951 48.7%

B 20 9.9 2.55 1,604 413 795 - 2,413 50.4%

ALL 40 2,916 526 1,885 - 3,947 35.4%

SEASON TOTAL 125 15,226 1,303 12,672 17,780 16.8%

2 For temporal components 1 and 2: A (07:00-11:59), B (12:00-17:59),
C (18:00-24:00).
For temporal component 3: A (08:00-13:59), B (14:00-20:00).

Confidence interwval.

¢ Relative precision = (1.96 * SE)/point est.) where a = 0.05.
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Table 6. Estimated catch and harvest rates (fish per
angler-hour), by species and temporal component,
by the sport fishery in the upper Naknek River,

1989.
Catch Rate Harvest Rate
Temporal
Species component® Fish/hr SE Fish/hr SE
Rainbow 1 0.7052 0.3030 0.0698 0.0703
Trout 2 0.9448 0.3200 0.0173 0.0196
3 1.0221 0.3044 0.0977 0.1129
Coho 1 0.0417 0.0373 0.0375 0.0335
Salmon 2 0.1211 0.0764 0.1211 0.0764
3 0.0014 0.0039 0.0000 0.0000
Chinook 1 0.0073 0.0253 0.0031 0.0070
Salmon 2 0.0399 0.0469 0.0000  0.0000
3 0.0000 0.0000 0.0000 0.0000
Sockeye 1 0.0448 0.0489 0.0281 0.0412
Salmon 2 0.1663 0.1270 0.0040 0.0201
3 0.2024 0.1903 0.0000 0.0000
Pink 1 0.0021 0.0080 0.0000 0.0000
Salmon 2 0.0000 0.0000 0.0000 0.0000
3 0.0000 0.0000 0.0000 0.0000
Arctic 1 0.0281 0.0498 0.0052 0.0130
Grayling 2 0.1876 0.1315 0.0040 0.0125
3 0.1713 0.4434 0.0212 0.1399
Dolly 1 0.0031 0.0068 0.0021 0.0056
Varden 2 0.0639 0.0588 0.0040 0.0066
3 0.0311 0.0313 0.0057 0.0093

* Component 1: 6/8-8/15; component 2: 8/16-9/15;
component 3: 9/16-10/12,
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Table 7.

Estimated catch and harvest rates (fish per angler-hour),

by species and temporal component, by the sport fishery
in the upper Naknek River, 1989.

Catch Harvest Percent
Temporal of Catch
Species Component® Number SE 95% cIP R.P.¢ Number SE 95% CIP R.P.C Harvested
Rainbow 1 5,625 2,505 716 - 10,534 87.3% 557 561 0 -1,656 197.3% 9.9%
Trout 4,094 1,483 1,187 - 7,001 71.0% 75 85 o - 241 221.2% 1.8%
3 2,980 1,025 970 - 4,990 67.4X% 285 328 0 - 928 225.5% 9.6%
Total 12,699 3,086 6,650 -~ 18,748 47.6% 917 655 0 - 2,201 140.0% 7.2%
Coho 333 298 - 917 175.3% 299 268 0 - 824 175.5% 89.8%
Salmon 525 336 ~ 1,183 125.3% 525 336 0 -1,183 125.3% 100.0%
4 11 - 26 542.92% 0 0 o - 0 0.0%
Total 862 449 0 - 1,742 102.0% 824 429 0 - 1,665 102.1% 95.6%
Chinook 1 58 201 - 451 677.8X% 25 56 0 - 134 435.6% 43.1X
Salmon 173 203 - 571 229.8% 0 0 0o - 0 0.0%
3 0 0 - 0 0 0 0o - 0
Total 231 285 0o - 790 242.1% 25 56 0o - 134 435.9X% 10.8%
Sockeye 1 357 390 0 - 1,121 213.9% 224 327 (417) - 865 286.2% 62.7X
Salmon 2 721 554 0 - 1,807 150.6% 17 86 (152) - 186 993,67 2.4%
3 590 556 0 - 1,680 184.8% o .0 o - 0 0.0%
Total 1,668 876 0 - 3,386 103.0% 241 338 0 - 904 275.1X% 14.4%
Pink 1 17 63 0o - 141 731.7% - 0.0X
Salmon 2 0 0 o - 0 -
3 0 0 0o - 0 -
Total 17 63 0 - 141 731.7% 0 0 0 - 0 0.0%
-Continued-
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Table 7. (Page 2 of 2).

Catch Barvest Percent

Temporal of Catch

Species Component®Number SE 95% cIP R.P.S Number SE 95% CI® R.P.C Harvested
Arctic 1 224 395 - 999 345.9% 41 103 0 - 244 494.1% 18.3%
Grayling 2 813 575 - 1,940 138.7% 17 54 0 - 122 617.7% 2.1%
500 1,275 - 2,999 499.7% 62 401 0 -  B49 1269.0% 12.4%
Total 1,537 1,453 0 - 4,385 185.3% 120 418 0 - 939 682.7% 7.8%
Dolly 1 25 54 0 - 130 420.3% 17 45 0 - 104 513.6% 68.0%
Varden 2 277 255 0 - 777 180.5% 17 28 0 - 72 325.5%1 6.1%
3 91 91 0 - 270 196.7% 17 27 0 - 70 309.0% 18.7%
Total 393 276 0 - 934 137.7%2 51 59 0 - 167 227.5% 13.0%

Temporal component 1: 6/8-8/15; component 2: 8/16-9/15;
component 3: 9/16-10/12.

Confidence interval.

Relative precision = (1.96 * SE)/point est.) where & = 0.05.
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Catch and harvest, by species, by the sport fishery in the lower and

Table 8.
upper Naknek River, 1989.
Chinook Salmon Coho Salmon Sockeye Salmon Pink Salmon Rainbow Trout Arctic Grayling
Location Effort
Date (Angler-Hours) Catch Harvest Catch Harvest Catch Harvest Catch Harvest Catch Harvest
Lower
River
6/1-9/15 65,993 4,121 3,854 4,398 3,977 246 229 6 980 80 67 8
Upper
River
6/8-10/12 15,226 231 25 862 824 1,668 241 17 12,699 917 1,537 120
Both
Sections
Combined 81,219 4,352 3,879 5,260 4,801 1,914 470 23 13,679 997 1,604 128




showed little fishing effort early and late in the day. There is also little
likelihood of significant differences between catch and harvest rates between
periods within a day. Previous studies of Naknek River creel data have never
suggested that catch or harvest rates vary significantly or predictably over
the day.

Spawning Escapement

Escapement of chinook salmon estimated during aerial surveys was estimated to
be 2,710 (Table 9). The largest number of fish (1,700) were observed in the
mainstem Naknek River. Big Creek and the mainstem of the Naknek River
accounted for most (30% and 63%, respectively) of the expanded escapement
estimates.

Size, Sex, and Age Compositions

Approximately 46% of the chinook salmon sampled from the sport harvest
(n = 254) were males (Table 10). Age 1.4 fish were most common (50%),
followed by age 1.3 (22%) and age 1.2 fish (18%). Mean length and weight of
chinook salmon sampled from the sport harvest was 796 mm (SE = 11.2, n = 254)
and 1,010 g (SE = 33.5, n = 250), respectively. The largest chinook salmon
sampled weighed 23.75 kg (52 1lbs). The sex, size, and age compositions of the
escapement (Table 11) were similar to that observed in the sport harvest.

Age 2.1 coho salmon accounted for 89% of the sport harvest followed by 8.5%
age 1.1 (Table 12). Fifty-nine percent of the harvest were males. Mean
length and weight of harvested coho salmon were 602 mm (n = 318, SE = 2.08),
and 410 kg (n = 294, SE = 4.8), respectively. The largest coho salmon sampled
was an age 2.1 male that weighed 6.4 kg (14.1 1lbs).

Rainbow trout samples collected, using hook and line, from the catchable
population in the upper Naknek River, suggest that anglers did not selectively
harvest larger fish during 1989. Mean length of 146 fish sampled from the
sport fishery was 408 mm (02 = 16,145); mean_lfngth of 322 fish sampled from
the hook and line test fishery was 386 mm (6“ = 10,798). Even though the
estimated mean lengths differed by 22 mm, the median lengths of 376.5 mm and
376.0 mm, respectively, were nearly equal. Differences in median length
between the sport harvest and catch samples were tested using the
nonparametric Wilcoxon Rank Sum test (MINITAB 1988). This test showed no
statistically significant difference (P = 0.3086) in length distributions
between the catchable population and the sport fishery harvest of rainbow
trout, in the upper Naknek River, during 1989.

Age 6 rainbow trout comprised 23.8% (Table 13) of the sport harvest of 72
fish. Average length and weight of harvested rainbow trout was 430 mm and
1.3 kg, respectively. The largest rainbow trout sampled was 770 mm (30 in)
long and weighed 5.6 kg (12 1lbs).
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Table 9. Estimates of chinook salmon escapement from
aerial surveys in the Naknek River drainage,

1989.
Survey Dates Location Escapement
August 9 Big Creek 860
August 8 Pauls Creek 50
August 8 King Salmon Creek 100
August 8, 9 Naknek River 1,700

Drainage Total 2,710
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Table 10. Mean lengths (mm) and weights (g) of chinook salmon, by sex and
age group, from the sport harvest from the Naknek River, 1989.

Age Group

UNKNOWN 1.1 1.2 1.3 1.4 1.5 TOTAL?
Females
Percent 0.5 0.9 10.4 30.2 6.6 48.6
Mean Length 880 650 613 798 887 910 866
SE 12.85 7.00 21.37 7.96 13.03 7.69
Sample Size 22 1 2 .22 63 14 124
Mean Weight 1156 475 400 1015 1237 1252 1166
SE 42 .86 25.00 90.63 44,75 72.18 32.26
Sample Size 22 1 2 21 63 14 123
Males
Percent 0.9 15.1 9.9 18.9 0.9 45.8
Mean Length 734 372 504 790 921 945 741
SE 47.83 37.50 17.22 22.94 12.42 150.00 19.61
Sample Size 20 2 32 21 39 2 116
Mean Weight 896 113 271 874 1399 1487 890
SE 143.36 12.50 32.95 98.78 61.41 712.50 57.98
Sample Size 19 2 32 18 40 2 113
Both Sexes
Percent 1.4 18.7 . 22.0 49.8 8.1 100.0
Mean Length 799 465 503 782 902 914 796
SE 25.94 95.00 15.10 17.58 7.02 16.94 11.20
Sample Size 45 3 39 46 104 17 254
Mean Weight 994 233 266 919 1309 1279 1010
SE 71.82 121.05 27.96 67.15 36.80 87.06 33.53
Sample Size 44 3 39 42 105 17 250

&2 Included both aged and unaged samples.
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Table 11. Mean lengths (mm) of chinook salmon, by sex and age group,
from samples collected from the Big Creek and Naknek River

escapements, 1989.
Age Group

UNKNOWN 1.1 1.2 1.3 1.4 1.5 2.2 TOTAL®
Big Creek
FEMALES
Percent 4.3 28.3 2.3 35.0
Mean Length 818 760 846 868 835
SE 12.54 14.34 5.97 26.93 5.62
Sample Size 12 12 85 7 116
MALES
Percent 5.3 17.7 11.3 28.0 2.0 64.3
Mean Length 647 379 456 665 859 974 674
SE 42.83 8.25 14.19 22,99 10.02 20.95 14.78
Sample Size 29 16 53 34 84 6 222
BOTH SEXES
Percent 5.3 17.7 15.7 57.0 4.3 100.0
Mean Length 697 379 456 690 851 917 730
SE 32.74 8.25 14.19 18.39 5.79 22.64 10.68
Sample Size 41 16 53 46 171 13 340
NAKNEK RIVER
FEMALES
Percent 10.5 24 .4 1.9 36.8
Mean Length 865 842 855 879 854
SE 22.64 11.01 7.00 28.82 5.66
Sample Size 11 27 65 5 108
MALES
Percent 7.5 15.4 14.7 21.4 3.8 0.4 63.2
Mean Length 733 397 484 786 896 958 416 716
SE 42.45 21.24 16,15 27.01 14.84 13.02 16.85
Sample Size 25 20 39 39 57 10 1 191
ALL SAMPLES
Percent 7.5 15.4 25.2 45.9 5.6 0.4 100.0
Mean Length 773 397 484 809 874 932 416 766
SE 31.76 21.24 16.15 16.84 8.05 15.84 11.60
Sample Size 36 20 39 66 122 15 1 299

2 Includes all fish, both aged and unaged.
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Table 12. Mean lengths (mm) and weights (g) of coho salmon, by sex

Naknek River, 1989.

and age group, sampled from the sport harvest from the

Age Group

UNKNOWN 1.1 1.2 2.1 2.2 TOTAL?
Females
Percent 3.4 0.4 37.3 1.3 42 .4
Mean Length 599 607 600 593 595 595
SE 5.80 11.84 3.42 18.93 2.79
Sample Size 30 8 1 88 3 130
Mean Weight 386 406 360 . 379 370 382
SE 12.26 10.52 7.69 20.00 6.01
Sample Size 29 6 1 80 3 119
Males
Percent 5.1 52.1 0.4 57.6
Mean Length 606 615 606 405 606
SE 4.31 10.43 3.57 2.90
Sample Size 52 12 123 1 188
Mean Weight 425 456 430 110 429
SE 10.90 22.85 8.42 6.67
Sample Size 49 12 113 1 175
Both Sexes
Percent 8.5 0.4 89.4 1.7 100.0
Mean Length 604 612 600 601 547 602
SE 3.46 7.70 2.56 49.35 2.08
Sample Size 82 20 1 211 4 318
Mean Weight 411 439 360 409 305 410
SE 8.45 16.39 6.13 66.52 4.84
Sample Size 78 18 1 193 4 294

* 1Included all fish, both aged and unaged.
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Table 13.

Mean lengths (mm) and weights (g) of rainbow trout,

by age group, sampled:

and (2) from the sport harvest in the upper Naknek
River, 8/16-10/12, 1989.

(1) using sport gear (catch)

Age Group

UNKNOWN 3 4 5 6 7 8 9 10 11 TOTAL®
CATCH
Percent 0.7% 17.6X% 26.8% 26.1% 14.8X% 5.6% 2.8% 4.2% 1.4% 100.0%
Mean Length 419 216 317 336 397 409 501 618 539 576 392
SE 21.22 9.84 7.63 10.04 16.33 14.14 35.68 55.52 13.50 7.57
Sample Size 25 1 25 38 37 21 8 4 6 2 167
Mean Weight 1.009 .175 417 . 480 .815 .904 1.476 3.156 1.918 2.225 .864
SE 161.83 37.34 39.38 97.48 109.27 137.89 711.54 454.96 125.00 60.01
Sample Size 22 1 25 35 37 19 8 4 6 2 159
HARVEST
Percent 1.6% 11.1% 22.2% 23.82% 15.9% 7.9% 9.5% 7.9% 0.0 100.0
Mean Length 473 238 312 337 390 427 590 536 656 430
SE 39.20 5.08 11.75 15.15 19.99 64 .40 44.11 50.78 15.09
Sample Size 9 1 7 14 15 10 5 6 5 0 72
Mean Weight 1.391 .275 . 439 471 .905 1.006 3.650 1.975 3.820 1.306
SE 350.76 42.91 54.59 256.23 159.08 861.93 737.48 725.71 173.59
Sample Size 8 1 7 13 14 8 4 5 5 0 65
2 Includes all fish, both aged and unaged.
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DISCUSSION

Total angling effort on the Naknek River in 1989 was estimated to be 81,219
hours and is similar to that observed for 1987 (Table 14). Effort during 1988
(100,946 angler hours) was the highest in the past 3 years and is probably due
to the decreased efficiency that resulted from the prohibition on bait that
was first effected during 1988. Effort on the upper river increased from
11,817 hours in 1988 to 15,226 hours in 1989 (Minard 1989b). The increase in
the upper river effort is due in part to fishermen who switched from the very
poor lower river chinook salmon fishery to pursue rainbow trout in the upper
river. Growth in this fishery is likely to continue in spite of regulatory
changes that reduce angler efficiency and harvests of chinook salmon and
rainbow trout. Development of more commercial facilities in King Salmon and
promotion of the Naknek River as a less crowded alternative to more popular
fisheries within the state is having notable effects.

The 1989 harvest of 3,879 chinook salmon from the Naknek River was
surprisingly high considering the low overall return (Table 15 and Figure 2).
Regulations limiting chinook salmon bag limits, a seasonal closure to the
taking of chinook salmon after July 31, and a restriction on terminal tackle
to artificial lures only within the Naknek drainage, helped to control the
harvest.

The estimated escapement of 2,710 chinook salmon is the lowest recorded since
1967 (Table 15). Overall exploitation (sport, commercial, and subsistence)
was approximately 80% of the entire return, well above acceptable limits.
Factors which contributed to the inordinate harvest included: (1) extensive
commercial fishery openings to harvest a strong sockeye run increased the
incidental take of Naknek River chinook salmon, (2) pre-season forecasts of
chinook abundance were not adequate to allow management to anticipate or to
make peremptory regulatory adjustments, and (3) the area biologist was unable
to make timely aerial surveys to determine the condition of the 1989 chinook
run as the fish entered the river.

Harvest of coho salmon from the Naknek River has increased annually with the
1989 sport harvest of 4,801 setting a new record for this fishery (Table 16).
Escapement estimates for coho salmon in the Naknek River drainage are
unavailable and consequently an exploitation rate can not be calculated for
this stock.

Harvest estimates for rainbow trout from the Naknek River are available from
1977 through 1989 (Table 16). Harvest increased from 1978 (371 fish) through
1984 (2,881 fish), and has since declined to approximately 1,000 fish
(Figure 3). Approximately half of the Naknek River rainbow trout catch and
harvest takes place in the upper section of the river during the late summer
and fall. Creel data for the fall (15 August to 15 October) fishery (Table 17
and Figure 4) indicate that effort has increased since 1978, catch has
fluctuated with no apparent trend, and harvest has declined from 1levels

realized in 1981 and 1983. These data alone do not point to any serious
biological problem, however, as also shown in Figure 4, the mean length of
harvested rainbow trout has also declined over this period. Data gathered

from the 1989 fishery strongly supports the hypothesis, first mentioned in
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Table 14, Effort estimates for the entire Naknek

River based on creel surveys during
1987, 1988, and 1989.

a

Angler 95 % C1
Year Hours SE Lower Upper
1987 70,373 4,001 62,532 - 78,214
1988 100,946 7,514 86,218 -115,674
1989 81,219 5,503 70,434 - 92,004

3 Confidence interwval.
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Table

15. Harvests and escapements of chinook salmon returning
to the Naknek River, 1967-1989.

Harvest % Exploitation
Escapement Total by the
Year Commercial Subsistence Sport® Total Index Return Sport Fishery
1967 3,705 500 1,579 5,784 2,218 8,002 20%
1968 6,398 500 2,203 9,101 7,120 16,221 142
1969 19,016 400 4,631 24,047 8,922 32,969 147
1970 19,037 300 2,730 22,067 4,361 26,428 10%
1971 10,254 200 2,417 12,871 2,866 15,737 15%
1972 2,262 400 1,668 4,330 2,791 7,121 23%
1973 951 600 1,000 2,551 2,625 5,176 19%
1974 480 1,000 1,700 3,180 2,575 5,755 30%
1975 964 700 427 2,091 3,704 5,795 7%
1976 4,064 900 800 5,764 9,150 14,914 5%
1977 4,373 1,300 1,005 6,678 10,800 17,478 6%
1978 6,930 1,200 2,406 10,536 9,075 19,611 12%
1979 10,415 1,200 2,669 14,284 7,150 21,434 12
1980 7,517 1,500 2,729 11,746
1981 11,048 1,000 2,581 14,629 8,920 23,549 11%
1982 12,425 1,100 3,264 16,789 17,000 33,789 10%
1983 8,955 1,000 3,545 13,500 13,400 27,887 132
1984 8,972 900 4,524 14,396 12,400 27,022 17%
1985 5,697 979 5,038 11,714 4,100 16,008 31
1986 3,552 1,000 6,462 11,014 8,350 19,364 33%
1987 5,000 1,000 11,419 17,419 6,500 23,920 48%
1988 6,677 1,000 5,380 13,057 11,750 24,807 22%
22 Year
Average 7,213 849 3,190 11,252 7,418 18,714 17%
1989 6,463 831 3,879 11,173 2,710 13,883 47%

a

Data reported in Mills (1989).
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Figure 2.

Harvests of chinook salmon (1967-1989) by the sport fishery in the Naknek River.




Table 16. Harvests of coho salmon and
rainbow trout by the sport fishery
in the Naknek River, 1977-1989.

Sport Harvest?

Coho Rainbow
Year Salmon Trout
1977 297 586
1978 646 371
1979 300 954
1980 818 1,705
1981 1,156 2,184
1982 1,676 975
1983 1,385 3,724
1984 2,332 2,881
1985 1,281 1,561
1986 1,942 2,425
1987 2,579 1,246
1988 4,065 1,187

12 - Yr
Average 1,540 1,650
1989 4,801 997

&2 Data reported in Mills (1989).
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Figure 3. Harvests of rainbow trout (1977-1989) by the sport fishery in the Naknek River.



Table 17. Effort, harvest, catch, and catch rate statistics for
anglers fishing the upper Naknek River during the period
15 August through 15 October 1978, 1981, 1983, 1984,
1987, 1988, and 1989. Length statistics of harvested
rainbow trout during these years are also presented.

Effort Catch/ Proportion Length (mm)
Year (Angler-Hours) Catch  Hour Harvest Retained Mean SE ssa
1978 1,896 847 0.45 248 0.29 484 20.2 55
1981 3,025 4,322 1.43 860 0.20 444 6.2 218
1983 6,755 4,182 0.62 1,452 0.35 430 5.7 135
1984 4,611 3,092 0.67 570 0.18 466 --b --b
1987 4,450 4,779 0.62 434 0.09 423 9.3 81
1988 6,246 3,147 0.50 566 0.18 377 10.6 99
1989 7,249 7,120 0.98 407 0.06 430 15.1 72

2 Sample Size

b Not available.
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Figure 4. Effort, catch and harvest statistics and mean length with
95% confidence intervals of rainbow trout harvested in the

fall (15 August-12 October) fishery in the Naknek River,
1971-1989.
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Minard (1989b), that size and age composition of Naknek River rainbow trout
stocks have shifted. Therefore regulatory changes have been proposed by the
department and adopted by the Alaska Board of Fisheries to protect the larger,
older age classes of rainbow trout in the Naknek River.
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Appendix Al. Allocation of sampling effort

for the creel survey on the Naknek River, 1989.

Length Number Allocation of Sampling Effort
of Time Units Sampled
Dates Angler day Strata Per Week Lower Upper
1 June - 30 June 18 A 0600-1200 (6 hrs) 5 50% 50%
B 1200-1800 (6 hrs)
C 1800-2400 (6 hrs)
1 July - 31 July 18 A 0600-1200 (6 hrs) 10 70% 30%
B 1200-1800 (6 hrs)
C 1800-2400 (6 hrs)
1 Aug. - 15 Sept. 15 A 0700-1200 (5 hrs) 10 70% 30%
B 1200-1700 (5 hrs)
C 1700-2200 (5 hrs)
16 Sept. - 15 Oct. 12 A 0800-1400 (6 hrs) 5 100%
B 1400-2000 (6 hrs)




Appendix A2. Angler counts in the lower Naknek River

sport fishery, 1989.

Period® Period®

pate TC® A B c pate Tc® A B c
6/01 1 7/06 2 116 101

6/02 1 0 7107 2 98 33
6/03 1 15 7/08 3 43 140

6/04 1 7/09 3

6/05 1 7 16 7/10 3 93 127

6/06 1 11 27 7/11 3 93 98 18
6/07 1 0 10 7/12 3 99 40

6/08 1 7/13 3

6/09 1 7/14 3 29 105 24
6/10 1 21 18 7115 4

6/11 1 14 4 7/16 4

6/12 1 7117 4

6/13 1 7/18 4 63 85 7
6/14 1 7119 4 99 109

6/15 1 7/20 4 17 52 25
6/16 1 7121 4 77 61 11
6/17 1 7122 5 80 35
6/18 1 7/23 5

6/19 1 22 33 7/26 5 2 48

6/20 1 26 28 7/25 5 81 58

6/21 1 107 46 7/26 5 3 52 21
6/22 1 7/27 5 65 18
6/23 1 55 46 7/28 5 45 14
6/24 1 7/29 5 23 12

6/25 1 7/30 5 1 51

6/26 1 7/31 5 44 38
6/27 1 8/01 6 7 19

6/28 1 182 122 8/02 6 a8 64

6/29 1 127 132 8/03 6 35 44
6/30 1 25 148 8/04 6 3 28

7/01 2 65 168 41 8/05 6 39 57

7/02 2 176 181 8/06 6 66 74
7/03 2 206 58 8/07 6 3 29 16
7/04 2 82 20 8/08 7 39 45

7/05 2 8/09 7

~Continued-
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Appendix A2. (Page 2 of 2).

Period? Period®
Date TCP A B c Date TC® A B c
g/10 7 25 27 7 8/31 9 7 7
8/11 7 9/01 10 22 13 3
8/12 7 9/02 10 0 13 12
8/13 7 5 66 s8 9/03 10
8/14 7 31 23 9/04 10
8/15 8 30 61 9/05 10 0 0
8/16 8 41 33 9/06 10 0. 4
8/17 8 47 33 9/07 10 0 0 0
8/18 8 43 19 9/08 10 0 0
8/19 8 48 29 9/09 10
8/20 8 20 53 7 9/10 10 2 0
8/21 8 23 36 9/11 10 0 0
8/22 9 9 31 9/12 10 0 0
8/23 9 34 14 9/13 10 0 0
8/26 9 0 25 9/14 10
8/25 9 9/15 10
8/26 9
8/27 9 12 17
8/28 9 14 18
8/29 9 25 9
8/30 9 18 14
a

Periods for temporal components 1 through 5: A (07:00-11:59), B (12:00-17:59),
C (18:00-24:00). Temporal components 6 through 10: A (07:00-11:59),
B (12:00-16:59), C (17:00-22:00).

Temporal component.
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Appendix A3.

Angler counts in the upper Naknek River sport

fishery, 1989.

Date

TcP

Period®

6/08
6/09
6/10
6/11
6/12
6/13
6/14

6/15
6/16
6/17
6/18
6/19
6/20
6/21

6/22
6/23
6/24
6/25
6/26
6/27
6/28

6/29
6/30
7/01
7102
7/03
7/04
7/05

7/06
7/07
7/08
7/09
7/10
7/11
7/12

L R N S R S [ R N = W = o T

L = =

14

28

11 16
14

16

Date

Period®

7/13
7/14
7/15
7/16
7/17
7/18
7/19

7/20
7/21
7/22
7/23
7/24
7/25
7126

7/27
7/28
7129
7130
7/31
8/01
8/02

8/03
8/04
8/05
8/06
8/07
8/08
8/09

8/10
8/11
8/12
8/13
8/14
8/15
8/16

[ N L = = I I S N

N R R R e e

11

17

21

36

18

11

15

14

-Continued-
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Appendix A3. (Page 2 of 2).

Period?® Period®
Date  TCP A B c Date  TCP A B
8/17 2 24 0 9/21 3
8/18 2 9/22 3 5 9
8/19 2 9/23 3 16 21
8/20 2 9/24 3 16 12
8/21 2 9/25 3 4
8/22 2 9/26 3
8/23 2 12 5 9/27 3
8/24 2 0 9 9/28 3 0 5
8/25 2 10 4 9/29 3
8/26 2 9/30 3
8/27 2 12 21 10/01 3 0 11
8/28 2 0 19 10/02 3 12 11
8/29 2 25 10 10/03 3
8/30 2 10/04 3
8/31 2 10/05 3
9/01 2 10/06 3 8
9/02 2 10/07 3 31
9/03 2 0 17 10/08 3 19 47
9/04 2 40 6 10/09 3 30 1
9/05 2 ) 6 10/10 3
9/06 2 10/11 3 0 2
9/07 2 10/12 3 2 2
9/08 2
9/09 2 0
9/10 2 11
9/11 2
9/12 2 6 8
9/13 2
9/14 2 10 16 10/12 2 2
9/15 2 7 13
9/16° 3 17 4
9/17 3 22 5
9/18 3 9
9/19 3 8
9/20 3

a For temporal components 1 and 2:

For temporal component 3:

b Temporal component.

A (07:00-11:59), B (12:00-17:59), C (18:00-24:00).
A (08:00-13:59), B (14:00-20:00).

¢ Only two daily sampling periods after 9/15.
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Appendix A4,

Summary of daily angler effort (angler-hours) and catch rates (CPUE, fish per

angler-hour) for chinook salmon and coho salmon, rainbow trout, and pink salmon

and chum salmon from angler interviews in the sport fishery in the lower

Naknek River,

1989.

All Species Chinook Salmon Coho Salmon Rainbow Trout Pink Salmon Chum Salmon
Sample

Date Size Mean SE Mean SE CPUE Mean SE CPUE Mean SE CPUE Mean SE CPUE Mean SE CPUE

6/02 2 2.5 0.00 0.00 0.000 0.000 0.00 0.000 0.000 0.00 0.000 0.000 0.00 0.000 0.000 0.00 0.000 0.000
6/03 3.0 0.00 0.00 0.000 0.000 0.00 0.000 0.000 0.00 0.000 0.000 0.00 0.000 0.000 0.00 0.000 0.000
6/05 1.8 0.64 0.33 0.167 0.186 0.00 0.000 0.000 1.22 0.813 0.681 0.00 0.000 0.000 0.00 0.000 0.000
6/06 27 3.5 0.33 0.07 0.051 0.021 0.00 0.000 0.000 0.00 0.000 0.000 0.00 0.000 0.000 0.00 0.000 0.000
6/07 2 3.0 0.00 1.00 0.000 0.333 0.00 0.000 0.000 0.00 0.000 0.000 0.00 0.000 0.000 0.00 0.000 0.000
6/10 17 4.8 0.61 0.18 0.128 0.037 0.00 0.000 0.000 0.00 0.000 0.000 0.00 0.000 0.000 0.00 0.000 0.000
6/11 22 3.5 .33 0.14 0.075 0.039 0.00 0.000 0.000 0.00 0.000 0.000 0.00 0.000 0.000 0.00 0.000 0©.000
6/19 2 4.0 0.00 0.00 0.000 0.000 0.00 0.000 0.000 0.00 0.000 0.000 0.00 0.000 0.000 0.00 0.000 0.000
6/20 9.0 0.00 0.33 0.333 0.037 0.00 0.000 0.000 0.00 0.000 0.000 0.00 0.000 0.000 0.00 0.000 0.000
6/21 31 6.3 0.46 0.45 0.091 0.071 0.00 0.000 0.000 0.03 0.032 0.005 0.00 0.000 0.000 0.00 0.000 0.000
6/23 46 5.5 0.34 0.54 0.102 0.098 0.00 0.000 0.000 0.09 0.087 0.016 0.00 0.000 0.000 0.15 0.069 0.028
6/28 81 6.5 0.19 0.28 0.061 0.044 0.00 0.000 0.000 0.02 0.025 0.004 0.00 0.000 0.000 0.01 0.012 0.002
6/29 4.2 0.10 0.29 0.184 0.068 .0.00 0.000 0.000 0.00 0.000 0.000 0.00 0.000 0.000 0.00 0.000 0.000
6/30 4,0 0.00 0.00 0.000 0.000 0.00 0.000 0.000 0.50 0.500 0.125 0.00 b.OOO 0.000 0.00 0.000 0.000
7/01 72 6.0 0.24 0.39 0.058 0.065 0.00 0.000 0.000 0.01 0.014 0.002 0.00 0.000 0.000 0.08 0.033 0.014
7/02 24 3.5 0.13 0.46 0.104 0.129 0.00 0.000 0.000 0.00 0.000 0.000 0.00 0.000 0.000 0.17 0.098 0.047
7/03 34 6.0 0.45 0.56 0.121 0.093 0.00 0.000 0.000 0.09 0.049 0.015 0.00 0.000 0.000 0.00 0.000 0.000
7/04 50 6.9 0.35 0.38 0.080 0.055 0.00 0.000 0.000 0.00 0.000 0.000 0.00 0.000 0.000 0.02 0.020 0.003
7/06 5 3.2 0.12 0.00 0.000 0.000 0.00 0.000 0.000 0.00 0.000 0.000 0.00 0.000 0.000 0.00 90.000 0.000
7/07 42 6.0 0.36 0.64 0.156 0.107 0.00 0.000 0.000 0.05 0.048 0.008 ¢.00 0.000 0.000 0.00 0.000 0©.000
7/08 10 2.9 0.39 0.20 0.133 0.069 0.00 0.000 0.000 0.00 0.000 0.000 0.00 0.000 0.000 0.00 0.000 0.000
7/10 12 3.3 0.14 0.42 0.149 0.125 0.00 0.000 0.000 0.00 0.000 0.000 0.00 0.000 0.000 0.00 0.000 0.000
7/11 72 5.7 0.34 0.38 0.073 0.066 0.00 0.000 0.000 0.01 0.014 0.002 0.00 0.000 0.000 0.01 0.014 0.002
7/12 20 4.3 0.41 0.40 0.134 0.092 0.00 0.000 0.000 0.05 0.050 0.011 0.00 0.000 0.000 0.05 0.050 0.011
7/14 67 5.9 0.25 0.93 0.105 0.156 0.00 0.000 0.000 0.03 0.021 0.005 0.00 0.000 0.000 0.00 0.000 0.000
7/18 59 5.5 0.38 0.95 0.124 0.172 0.00 0.000 0.000 0.05 0.038 0.00¢% 0.00 0.000 0.000 0.03 0.024 0.006
7/19 5 3.8 0.92 0.20 0.200 0.053 0.00 0.000 0.000 0.00 0.000 0©.000 .00 0.000 0.000 0.40 0.400 0.105
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Appendix A4.

(Page 2 of 3).

All Species Chinook Salmon Coho Salmon Rainbow Trout Pink Salmon Chum Salmon
Sample
Date Size Mean SE Mean SE CPUE Mean SE CPUE Mean SE CPUE Mean SE CPUE Mean SE CPUE
7/20 41 6.3 0.44 0.37 0.084 0.058 0.00 0.000 0.000 0.02 0.024 0.004 0.00 0.000 0.000 0.00 0.000 0.000
7/21 62 4.4 0.24 0.26 0.056 0.058 0.03 0.023 0.007 0.06 0.045 0.015 0.00 0.000 0.000 0.00 0.000 0.000
7122 39 5.8 0.42 0.54 0.103 0.092 0.08 0.057 0.013 0.08 0.043 0.013 0.00 0.000 0.000 0.08 0.043 0.013
7124 8 4.3 0.37 0.13 0.125 0.029 0.00 0.000 0.000 0.00 0.000 0.000 0.00 0.000 0.000 0.00 0.000 0.000
7125 4 4.1 0.54 0.50 0.289 0.121 0.00 0.000 0.000 0.00 0.000 0.000 0.00 0.000 0.000 0.00 0.000 0.000
7/26 26 6.4 0.50 0.50 0.139 0.078 0.27 0.105 0.042 0.08 0.053 0.012 0.00 0.000 0.000 0.00 0.000 0.000
7127 42 5.6 0.28 0.57 0.119 0.102 0.07 0.040 0.013 0.02 0.024 0.004 0.00 0.000 0.000 0.00 0.000 0.000
7/28 35 5.4 0.34 0.20 0.069 0.037 0.69 0.141 0.127 0.06 0.057 0.011 0.03 0.029 0.005 0.00 0.000 0.000
7/31 23 6.6 0.33 0.48 0.139 0.072 0.39 0.175 0.059 0.04 0.043 0.007 0.00 0.000 0.000 0.00 0©0.000 0.000
8/02 8 4.5 0.47 0.00 0.000 0.000 2.13 0.350 0.476 0.00 0.000 0.000 0.00 0.000 0.000 0.00 0.000 0.000
8/03 20 6.0 0.46 0.00 0.000 0.000 0.60 0.169 0.100 0.00 0.000 0.000 0.00 0.000 0.000 0.05 0.050 0.008
8/04 7 3.4 0.20 0.00 0.000 0.000 0.29 0.286 0.083 0.00 0.000 0.000 0.00 0.000 0.000 0.00 0.000 0.000
8/05 11 4.6 0.84 0.00 0.000 0.000 0.73 0.333 0.159 0.00 0.000 0.000 0.00 0.000 0.000 0.00 0.000 0.000
8/06 22 5.3 0.48 0.05 0.045 0.009 1.64 0.454 0.307 0.00 0.000 0.000 0.00 0.000 0.000 0.00 0.000 0.000
8/07 25 3.9 0.37 0.00 0.000 0.000 1.00 0.224 0.253 0.00 0.000 0.000 0.00 0.000 0.000 0.04 0.040 0.010
8/08 8 3.5 0.29 0.13 0.125 0.036 ‘0.25 0.164 0.072 1.63 1.068 0.467 0.00 '0.000 0.000 0.00 0.000 0.000
8/10 19 3.4 0.33 0.00 0.000 0.000 1.16 0.327 0.338 0.11 0.072 0.031 0.00 0.000 0.000 ¢.00 0.000 0.000
8/13 35 3.7 0.44 0.00 0.000 0.000 1.20 0.265 0.320 0.26 0.138 0.069 0.00 0.000 0.000 0.00 0.000 0.000
8/14 14 5.3 0.36 0.00 0.000 0.000 4.36 1.420 0.828 0.00 0.000 0.000 0.00 0.000 0.000 0.00 0.000 0.000
8/15 3 3.7 1.33 0.00 0.000 0.000 0.67 0.667 0.182 0.00 0.000 0.000 0.00 0.000 0.000 0.00 0©0.000 0.000
8/16 28 6.5 0.49 0.00 0.000 0.000 2.39 0.475 0.368 1.29 0.448 0.198 0.00 0.000 0.000 0.00 0.000 0.000
8/17 12 3.8 0.47 0.00 0.000 0.000 0.83 0.271 0.221 0.00 0.000 0.000 0.00 0.000 0.000 0.00 0.000 0.000
8/18 28 4.0 0.37 0.00 0.000 0.000 0.96 0.174 0.242 0.00 0.000 0.000 0.00 0.000 0.000 0.00 0.000 0.000
8/19 25 4.8 0.41 0.20 0.163 0.041 1.64 0.412 0.339 0.16 0.111 0.033 0.00 0.000 0.000 0.00 0.000 0.000
8/20 38 4.3 0.32 0.00 0.000 0.000 1.26 0.228 0.294 0.00 0.000 0.000 0.00 0.000 0.000 0.00 0.000 0.000
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Appendix A4,

(Page 3 of 3).

All Species Chinook Salmon Coho Salmon Rainbow Trout Pink Salmon Chum Salmon
Sample
Date Size Mean SE Mean SE CPUE Mean SE CPUE Mean SE CPUE Mean SE CPUE Mean SE CPUE
8/21 9 2.9 0.39 0.00 0.000 0.000 0.78 0.278 0.264 0.00 0.000 0.000 0.00 0.000 0.000 0.00 0.000 0.000
8/22 2 3.0 0.00 0.00 0.000 0.000 1.00 0.000 0.333 0.00 0.000 0.000 0.00 0.000 0.000 0.00 0.000 0.000
8/23 4 5.0 0.00 0.00 0.000 0.000 0.00 0.000 0.000 0.00 0.000 0.000 0.00 0.000 0.000 0.00 0.000 0.000
8/24 6 4.2 0.11 0.00 0.000 0.000 0.50 0.342 0.120 0.00 0.000 0.000 0.00 0.000 0.000 0.00 0.000 0.000
8/27 2 2.5 0.00 1.00 1.000 0.400 0.00 0.000 0.000 0.00 0.000 0.000 0.00 0.000 0.000 0.00 0.000 0.000
8/28 3 4.0 0.00 0.00 0.000 0.000 0.00 0.000 0.000 0.00 0.000 0.000 0.00 0.000 0.000 0.00 0.000 0.000
8/29 14 5.4 0.48 0.00 0.000 0.000 2.43 0.477 0.450 0.00 0.000 0.000 0.00 0.000 0.000 0.00 0.000 0.000
8/30 17 3.7 0.48 0.00 0.000 0.000 1.18 0.431 0.321 0.06 0.059 0.016 0.00 0.000 0.000 0.00 0.000 0.000
8/31 8 4.2 0.47 0.00 0.000 0.000 1.75 0.526 0.418 0.00 0.000 0.000 0.00 0.000 0.000 0.00 0.000 0.000
9/01 17 3.3 0.39 0.00 0.000 0.000 1.24 0.338 0,371 0.00 0.000 0.000 0.00 0.000 0.000 0.00 0.000 0.000
9/02 15 3.5 0.16 0.00 0.000 0.000 0.73 0.228 0.212 0.00 0.000 0.000 0.00 0.000 0.000 0.00 0.000 0.000
9/10 2 1.3 0.00 0.00 0.000 0.000 0.00 0.000 0.000 0.00 0.000 0.000 0.00 0.000 0.000 0.00 0.000 0.000
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Appendix A5.

Summary of daily angler effort (angler-hours) and harvest rates (HPUE, fish per
angler-hour) for chinook salmon and coho salmon, rainbow trout, and pink salmon

and chum salmon from angler interviews in the sport fishery in the lower

Naknek River,

1989.

Effort Chinook Salmon Coho Salmon Rainbow Trout Pink Salmon Chum Salmon
Sample
Date Size Mean SE Mean SE HPUE Mean SE HPUE Mean SE HPUE Mean SE HPUE Mean SE HPUE
6/02 2 2.5 0.00 0.00 0.000 0.000 0.00 0.000 0.000 0.00 0.000 0.000 0.00 0.000 0.000 0.00 0.000 0.000
6/03 3.0 0.00 0.00 0.000 0.000 0.00 0.000 0.000 0.00 0.000 0.000 0.00 0.000 0.000 0.00 0.000 0.000
6/05 1.8 0.64 0.33 0.167 0.186 0.00 0.000 0.000 0.00 0.000 0.000 0.00 0.000 0.000 0.00 0.000 0.000
6/06 27 3.5 0.33 0.07 0.051 0.021 0.00 0.000 0.000 0.00 0.000 0.000 0.00 0.000 0.000 0.00 0.000 0.000
6/07 2 3.0 0.00 1.00 0.000 0.333 0.00 0.000 0.000 0.00 0.000 0.000 0.00 0.000 0.000 0.00 0.000 0.000
6/10 17 4.8 0.61 0.18 0.128 0.037 0.00 0.000 0.000 0.00 0.000 0.000 0.00 0.000 0.000 0.00 0.000 0.000
6/11 22 3.5 0.33 0.14 0.075 0.039 0.00 0.000 0.000 0.00 0.000 0.000 0.00 0.000 0.000 0.00 0.000 0.000
6/19 4.0 0.00 0.00 0.000 0.000 0.00 0.000 0.000 0.00 0.000 0.000 0.00 0.000 0.000 0.00 0.000 0.000
6/20 3 9.0 0.00 0.33 0.333 0.037 0.00 0.000 0.000 0.00 0.000 0.000 0.00 0.000 0.000 0.00 0.000 0.000
6/21 31 6.3 0.46 0.45 0.091 0.071 0.00 0.000 0.000 0.00 0.000 0.000 0.00 0.000 0.000 0.00 0.000 0.000
6/23 46 5.5 0.34 0.54 0.102 0.098 0.00 0.000 0.000 0.00 0.000 0.000 0.00 0.000 0.000 0.15 0.069 0.028
6/28 81 6.5 0.19 0.25 0.057 0.038 0.00 0.000 0.000 0.00 0.000 0.000 0.00 0.000 0.000 0.01 0.012 0.002
6/29 4.2 0.10 0.29 0.184 0.068 ,0.00 0.000 0.000 0.00 0.000 0.000 0.00 0.000 0.000 0.00 0.000 0.000
6/30 2 4.0 0.00 0.00 0.000 0.000 0.00 0.000 0.000 0.00 0.000 0.000 0.00 0.000 0.000 0.00 0.000 0.000
7/01 72 6.0 0.24 0.39 0.058 0.065 0.00 0.000 0.000 0.00 0.000 0.000 0.00 0.000 0.000 0.07 0.030 0.012
7/02 24 3.5 0.13 0.46 0.104 0.129 0.00 0.000 0.000 0.00 0.000 0.000 0.00 0.000 0.000 0.17 0.098 0.047
7/03 34 6.0 0.45 0.32 0.081 0.054 0.00 0.000 0.000 0.03 0.029 0.005 0.00 0.000 0.000 0.00 0.000 0.000
7/04 50 6.9 0.35 0.38 0.080 0.055 6.00 0.000 0.000 0.00 0.000 0.000 0.00 0.000 0.000 0.02 0.020 0.003
7/06 5 3.2 0.12 0.00 0.000 0.000 0.00 0.000 0.000 0.00 0.000 0.000 0.00 0.000 0.000 0.00 0.000 0.000
7/07 42 6.0 0.36 0.55 0.133 0.091 0.00 0.000 0.000 0.00 0.000 0.000 0.00 0.000 0.000 0.00 0.000 0.000
7/08 10 2.9 0.39 0.20 0.133 0.069 0.00 0.000 0.000 0.00 0.000 0.000 0.00 0.000 0.000 0.00 0.000 0.000
7/10 12 3.3 0.14 0.42 0.149 0.125 0.00 0.000 0.000 0.00 0.000 0.000 0.00 0.000 0.000 0.00 0.000 0.000
7/11 72 5.7 0.34 0.38 0.073 0.066 0.00 0.000 0.000 0.00 0.000 0.000 0.00 0.000 0.000 0.01 0.014 0.002
7/12 20 4.3  0.41 0.40 0.134 0.092 0.00 0.000 0.000 0.00 0.000 0.000 0.00 0.000 0.000 0.05 0.050 0.011
7/14 67 5.9 0.25 0.87 0.106 0.146 0.00 0.000 0.000 0.01 0.015 0.003 0.00 0.000 0.000 0.00 0.000 0.000
7/18 59 5.5 0.38 0.93 0.123 0.169 0.00 0.000 0.000 0.03 0.034 0.006 0.00 0.000 0.000 0.03 0.024 0.006
7119 5 3.8 0.92 0.20 0.200 0.053 0.00 0.000 0.000 0.00 0.000 0.000 0.00 0.000 0.000 0.40 0.400 0.105
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Appendix A5.

(Page 2 of 3).

Effort Chinook Salmon Coho Salmon Rainbow Trout Pink Salmon Chum Salmon
Sample
Date Size Mean SE Mean SE HPUE Mean SE HPUE Mean SE HPUE Mean SE HPUE Mean SE HPUE
7/20 41 6.3 0.44 0.37 0.084 0.058 0.00 0.000 0.000 0.00 0.000 0.000 0.00 0.000 0.000 0.00 0.000 0.000
7/21 62 4.4 0.24 0.26 0.056 0.058 0.03 0.023 0.007 0.06 0.045 0.015 0.00 0.000 0.000 0.00 0.000 0.000
7122 39 5.8 0.42 0.54 0.103 0.092 0.08 0.057 0.013 0.08 0.043 0.013 0.00 0.000 0.000 0.08 0.043 0.013
7/24 8 4.3 0.37 0.13 0.125 0.029 0.00 0.000 0.000 0.00 0.000 0.000 0.00 0.000 0.000 0.00 0.000 0.000
7125 4 4.1 0.54 0.25 0.250 0.061 0.00 0.000 0.000 0.00 0.000 0.000 0.00 0.000 0.000 0.00 0.000 0.000
7126 26 6.4 0.50 0.46 0.138 0.072 0.27 0.105 0.042 0.04 0.038 0.006 0.00 0.000 0.000 0.00 0.000 0.000
7/27 42 5.6 0.28 0.57 0.119 0.102 0.07 0.040 0.013 0.00 0.000 0.000 0.00 0.000 0.000 6.00 0.000 0.000
7/28 35 5.4 0.34 0.20 0.069 0.037 0.66 0.142 0.121 0.00 0.000 0.000 0.00 0.000 0.000 0.00 0.000 0.000
7/31 23 6.6 0.33 0.48 0.139 0.072 6.39 0.175 0.059 0.00 0.000 0.000 0.00 0.000 0.000 0.00 0.000 0.000
8/02 8 4.5 0.47 0.00 0.000 0.000 2.13 0.350 0.476 0.00 0.000 0.000 0.00 0.000 0.000 0.00 0.000 0.000
8/03 20 6.0 0.46 0.00 0.000 0.000 0.60 0.169 0.100 0.00 0.000 0.000 0.00 0.000 0.000 0.05 0.050 0.008
8/04 7 3.4 0.20 0.00 0.000 0.000 0.29 0.286 0.083 0.00 0.000 0.000 0.00 0.000 0.000 0.00 0.000 0.000
8/05 11 4.6 0.84 0.00 0.000 0.000 0.73 0.333 0.159 0.00 0.000 0.000 0.00 0.000 0.000 0.00 0.000 0.000
8/06 22 5.3 0.48 0.00 0.000 0.000 1.55 0.409 0.290 0.00 0.000 0.000 0.00 0.000 0.000 0.00 0.000 0.000
8/07 25 3.9 0.37 0.00 0.000 0.000 1.00 0.224 0.253 0.00 0.000 0.000 0.00 0.000 0.000 0.04 0.040 0.010
8/08 8 3.5 0.29 0.00 0.000 0.000 0.25 0.164 0.072 0.00 0.000 0.000 0.00 0.000 0.000 0.00 0.000 0.000
8/10 19 3.4 0.33 0.00 0.000 0.000 ‘1.16 0.327 0.338 0.00 0.000 0.000 0.00 0.000 0.000 0.00 0.000 0.000
8/13 35 3.7 0.44 0.00 0.000 0.000 1.20 0.265 0.320 0.00 0.000 0.000 0.00 0.000 0.000 0.00 0.000 0.000
8/14 14 5.3 0.36 0.00 0.000 0.000 2.43 0.626 0.462 0.00 0.000 0.000 0.00 0.000 0.000 0.00 0.000 0.000
8/15 3 3.7 1.33 0.00 0.000 0.000 0.67 0.667 0.182 0.00 0.000 0.000 0.00 0.000 0.000 0.00 0.000 0.000
8/16 28 6.5 0.49 0.00 0.000 0.000 2.04 0.331 0.313 0.00 0.000 0.000 0.00 0.000 0.000 0.00 0.000 0.000
8/17 12 3.8 0.47 0.00 0.000 0.000 0.83 0.271 0.221 0.00 0.000 0.000 0.00 0.000 0.000 0.00 0.000 0.000
8/18 28 4.0 0.37 0.00 0.000 0.000 0.89 0.173 0.224 0.00 0.000 0.000 0.00 0.000 0.000 0.00 0.000 0.000
8/19 25 4.8 0.41 0.00 0.000 0.000 1.56 0.379 0.323 0.00 0.000 0.000 0.00 0.000 0.000 0.00 0.000 0.000
8/20 38 4.3 0.32 0.00 0.000 0.000 1.24 0.231 0.288 0.00 0.000 0.000 0.00 0.000 0.000 0.00 0.000 0.000
8/21 9 2.9 0.39 0.00 0.000 0.000 0.78 0.278 0.264 0.00 0.000 0.000 0.00 0.000 0.000 0.00 0.000 0.000
8/22 2 3.0 0.00 0.00 0.000 0.000 1.00 0.000 0.333 0.00 0.000 0.000 0.00 0.000 0.000 0.00 0.000 0.000
8/23 4 5.0 0.00 0.00 0.000 0.000 0.00 0.000 0.000 0.00 0.000 0.000 0.00 0.000 0.000 0.00 0.000 0.000
8/24 6 4.2 0.11 0.00 0.000 0.000 0.50 0.342 0.120 0.00 0.000 0.000 0.00 0.000 0.000 0.00 0.000 0.000
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Effort Chinook Salmon Coho Salmon Rainbow Trout Pink Salmon Chum Salmon
Sample
Date Size Mean SE Mean SE HPUE Mean SE HPUE Mean SE HPUE Mean SE HPUE Mean SE HPUE
8/27 2.5 0.00 0.00 0.000 0.000 0.00 0.000 0.000 0.00 0.000 0.000 0.00 0.000 0.000 0.00 0.000 0.000
8/28 3 4.0 0.00 0.00 0.000 0.000 0.00 0.000 0.000 0.00 0.000 0.000 0.00 0.000 0.000 0.00 0.000 0.000
8/29 14 5.4 0.48 0.00 0.000 0.000 2.43 0.477 0.450 0.00 0.000 0.000 0.00 0.000 0.000 0.00 0.000 0.000
8/30 17 3.7 0.48 0.00 0.000 0.000 1.12 0.436 0.305 0.00 0.000 0.000 0.00 0.000 0.000 0.00 0.000 0.000
8/31 8 4.2 0.47 0.00 0.000 0.000 1.75 0.526 0.418 0.00 0.000 0.000 0.00 0.000 0.000 0.00 0.000 0.000
9/01 17 3.3 0.39 0.00 0.000 0.000 1.12 0.331 0.336 0.00 0.000 0.000 0.00 0.000 0.000 0.00 0.000 0.000
9/02 15 3.5 0.16 0.00 0.000 0.000 0.73 0.228 0.212 0.00 0.000 0.000 0.00 0.000 0.000 0.00 0.000 0.000
9/10 2 1.3 0.00 0.00 0.000 0.000 0.00 0.000 0.000 0.00 0.000 0.000 0.00 0.000 0.000 0.00 0.000 0.000
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Appendix A6. Summary of daily angler effort (angler-hours) and catch rates (CPUE, fish per angler-hour)
for rainbow trout, coho salmon, sockeye salmon, pink salmon, and Arctic grayling from
angler interviews in the sport fishery in the upper Naknek River, 1989,

Effort Rainbow Trout Coho Salmon Sockeye Salmon Pink Salmon Arctic Grayling
Sample
Date Size Mean SE Mean SE CPUE Mean SE CPUE Mean SE CPUE Mean SE CPUE Mean SE CPUE
6/08 4.1 0.37 5.00 0.850 1.233 0.00 0.000 0.000 0.00 0.000 0.000 0.00 0.000 0.000 0.11 0.111 0.027
6/10 5.5 0.22 8.00 0.894 1.455 0.00 0.000 0.000 0.00 0.000 0.000 0.00 0.000 0.000 0.00 0.000 0.000
6/13 18 2.5 0.26 2.44 0.544 0.967 0.00 0.000 0.000 0.00 0.000 0.000 0.00 0.000 0.000 0.00 0.000 0.000
6/16 17 2.0 0.24 2.24 0.416 1.101 0.00 0.000 0.000 0.00 0.000 0.000 0.00 0.000 0.000 0.00 0.000 0.000
6/18 26 4.0 0.35 4.69 1.109 1.173 0.00 0.000 0.000 0.00 0.000 0.000 0.00 0.000 0.000 0.04 0.038 0.010
6/22 3 0.5 0.00 0.00 0.000 0.000 0.00 0.000 0.000 0.00 0.000 0.000 0.00 0.000 0.000 0.00 0.000 0.000
6/26 4.9 0.39 2.14 0.857 0.441 0.00 0.000 0.000 0.00 0.000 0.000 0.00 0.000 0.000 0.00 0.000 0.000
6/27 6 3.1 0.90 2.50 0.764 0.811 0.00 0.000 0.000 0.00 0.000 0.000 0.00 0.000 0.000 0.17 0.167 0.054
7/02 22 2.1 0.40 0.45 0.205 0.215 0.00 0.000 0.000 0.50 0.415 0.237 0.00 0.000 0.000 0.00 0.000 0.000
7/07 6 3.8 1.45 2.50 1.118 0.667 0.00 0.000 0.000 0.00 0.000 0.000 0.00 0.000 0.000 0.00 0.000 0.000
7/08 12 2.1 0.61 1.42 0.229 0.671 0.00 0.000 0.000 0.25 0.131 0.118 0.00 0.000 0.000 0.17 0.167 0.079
7109 11 1.9 0.14 1.36 0.432 0.732 0.00 0.000 0.000 0.00 0.000 0.000 0.00 0.000 0.000 0.27 0.141 0.146
7/10 11 2.8 0.47 2.09 0.315 0.754 ,0.00 0.000 0.000 0.09 0.091 0.033 0.00 0.000 0.000 1.09 0.563 0.393
7/15 11 2.1 0.23 2.00 0.447 0.936 0.00 0.000 0.000 0.18 0.122 0.085 0.00 0.000 0.000 0.09 0.091 0.043
7117 11 3.7 0.87 1.45 0.340 0.390 0.00 0.000 0.000 0.00 0.000 0.000 0.00 0.000 0.000 0.09 0.091 0.024
7/19 23 3.2 0.24 1.48 0.533 0.459 0.00 0.000 0.000 0.22 0.088 0.068 0.00 0.000 0.000 0.00 0.000 0.000
7/20 7 5.5 0.71 1.00 0.488 0.182 0.00 0.000 0.000 0.86 0.459 0.156 0.00 0.000 0.000 0.00 0.000 0.000
7/22 30 2.3 0.35 0.93 0.262 0.406 0.00 0.000 0.000 0.40 0.149 0.174 0.00 0.000 0.000 0.03 0.033 0.014
7/26 8 2.3 0.34 0.63 0.498 0.278 0.00 0.000 0©.000 0.38 0.263 0.167 0.00 0.000 0.000 0.00 0.000 0.000
7/27 7 1.9 0.25 2.29 0.606 1.185 0.00 0.000 0.000 0.00 0.000 0.000 0.00 0.000 0.000 0.00 0.000 0.000
7/30 3 2.7 1.17 4.00 3.055 1.500 0.00 0.000 o0.00C0 0.00 0.000 0.000 0.00 0.000 o0.000 0.33 0.333 0.125
7/31 3 2.8 1.25 1.00 0.577 0.364 0.00 0.000 0.000 0.00 0.000 0.000 0.00 0.000 0.000 0.00 0.000 0.000
8/02 7 2.6 0.48 5.57 1.875 2.108 0.14 0.143 0.054 0.00 0.000 0.000 0.00 0.000 0.000 0.00 0.000 0.000
8/06 14 1.9 0.16 1.43 0.906 0.741 0.36 0.199 0.185 0.00 0.000 0.000 0.07 0.071 0.037 0.00 0.000 0.000
8/08 10 6.3 0.42 1.70 0.761 0.268 0.90 0.277 0.142 0.00 0.000 0.000 0.10 0.100 0.016 0.00 0.000 0.000
8/09 17 4.3 0.44 1.71 0.839 0.400 1.12 0.296 0.262 0.00 0.000 0.000 0.00 0.000 0.000 0.06 0.059 0.014
8/14 16 2.0 0.30 1.38 0.437 0.688 0.38 0.221 0.188 0.00 0.000 0.000 0.00 0.000 0.000 0.13 0.125 0.063
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Appendix A6.

(Page 2 of 3).

Effort Rainbow Trout Coho Salmon Sockeye Salmon Pink Salmon Arctic Grayling
Sample
Date Size Mean SE Mean SE CPUE Mean SE CPUE Mean SE CPUE Mean SE CPUE Mean SE CPUE
8/16 16 2.1 0.25 0.44 0.182 0.212 1.25 0.214 0.606 0.00 0.000 0.000 0.00 0.000 0.000 0.06 0.063 0.030
8/17 11 5.4 .36 5.45 1.811 1.017 0.27 0.195 0.051 0.00 0.000 0.000 0.00 0.000 0.000 1.45 0.623 0.271
8/22 3.0 0.00 7.50 0.500 2.500 0.00 0.000 0.000 0.00 0.000 0.000 0.00 0.000 0.000 0.00 0.000 0.000
8/23 3.1 0.11 2.67 1.616 0.857 0.33 0.167 0.107 0.00 0.000 0.000 0.00 0.000 0.000 0.22 0.147 0.071
8/24 2.1 0.28 2.43 1.660 1.133 1.86 0.508 0.867 0.00 0.000 0.000 0.00 0.000 0.000 0.43 0.297 0.200
8/25 17 4.7 0.92 3.00 1.188 0.638 1.29 0.409 0.275 0.00 0.000 0©.000 0.00 0.000 0.000 2.35 1.295 0.500
8/27 21 2.5 0.21 2.14 0.846 0.857 0.33 0.144 0.133 0.10 0.066 0.038 0.00 0.000 0.000 0.71 0.346 0.286
8/28 14 2.1 0.24 2.57 1.455 1.220 0.29 0.194 0.136 0.00 0.000 0.000 0.00 0.000 0.000 0.64 0.325 0.305
8/29 29 4.7 0.42 3.62 1.001 0.769 0.48 0.176 0.103 1.34 0.626 0.286 0.00 0.000 0.000 0.31 0.132 0.066
9/03 15 2.1 0.29 0.87 0.236 0.406 0.20 0.145 0.094 0.47 0.236 0.219 0.00 0.000 0.000 0.20 0.200 0.094
9/04 31 3.2 0.32 3.87 0.714 1.218 0.06 0.045 0.020 0.39 0.327 0.122 0.00 0.000 0.000 0.45 0.266 0.142
9/05 2.0 0.58 0.50 0.289 0.250 0.00 0.000 0.000 0.25 0.250 0.125 0.00 0.000 0.000 0.25 0.250 0.125
9/10 8 3.0 0.64 2.25 0.861 0.750 0.00 0.000 0.000 0.00 0.000 0.000 0.00 0.000 0.000 0.50 0.327 0.167
9/12 14 3.7 0.89 4.64 1.543 1.262 '0.00 0.000 0.000 1.00 0.277 0.272 0.00 0.000 0.000 0.50 0.203 0.136
9/14 17 4.1 0.35 4.00 0.935 0.986 0.00 0.000 0.000 2.41 1.231 0.594 0.00 0.000 0.000 0.35 0.191 0.087
9/15 15 1.9 0.35 4.27 1.067 2.207 0.00 0.000 0.000 0.60 0.321 0.310 0.00 0.000 0.000 0.73 0.248 0.379
9/16 16 4.2 0.45 5.38 1.617 1.293 0.00 0.000 0.000 2.19 0.542 0.526 0.00 0.000 0.000 0.31 0.218 0.075
9/17 24 2.4 0.31 4.25 1.213 1.774 0.04 0.042 0.017 1.42 0.385 0.591 0.00 0.000 0.000 0.54 0.318 0.226
9/18 12 2.1 0.28 1.42 0.645 0.680 0.00 0.000 0.000 2.50 1.725 1.200 0.00 0.000 0.000 0.08 0.083 0.040
9/19 14 1.6 0.24 0.64 0.169 0.391 0.00 0.000 0.000 0.43 0.202 0.261 0.00 0.000 0.000 0.07 0.071 0.043
9/22 12 2.0 0.25 1.00 0.275 0.512 0.00 0.000 0.000 1.17 0.534 0.598 0.00 0.000 0.000 0.33 0.188 0.171
9/23 20 2.5 0.37 3.20 0.756 1.293 0.00 0.000 0.000 0.45 0.276 0.182 0.00 0.000 0.000 0.55 0.303 0.222
9/24 22 2.0 0.13 1.86 0.402 0.932 0.00 0.000 0.000 0.50 0.307 0.250 0.00 0.000 0.000 0.18 0.142 0.091
9/25 13 4.3 0.36 3.00 1.271 0.703 0.00 0.000 0.000 0.08 0.077 0.018 0.00 0.000 0.000 1.00 0.320 0.234
9/26 3.0 1.00 2.00 1.000 0.667 0.00 0.000 0.000 0.00 0.000 0.000 0.00 0.000 0.000 0.00 0.000 0.000
9/28 2 4.0 0.00 3.50 1.500 0.875 0.00 0.000 0.000 0.00 0.000 0.000 0.00 0.000 0.000 7.50 4.500 1.875
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Effort Rainbow Trout Coho Salmon Sockeye Salmon Pink Salmon Arctic Grayling
Sample
Date Size Mean SE Mean SE CPUE Mean SE CPUE Mean SE CPUE Mean SE CPUE Mean SE CPUE
10/01 7 0.5 0.00 0.57 0.297 1.143 0.00 0.000 0.000 0.00 0.000 0.000 0.00 0.000 0.000 0.00 0.000 0.000
10/02 12 3.5 0.56 4.75 0.605 1.357 0.00 0.000 0.000 0.00 0.000 0.000 0.00 0.000 0.000 0.50 0.500 0.143
10/04 3 1.8 0.17 1.33 0.333 0.727 0.00 0.000 0.000 0.00 0.000 0.000 0.00 0,000 0.000 0.33 0.333 0.182
10/06 16 2.0 0.00 1.38 0.352 0.688 0.00 0.000 0.000 0.00 0.000 0.000 0.00 0.000 0.000 0.75 0.323 0.375
10/07 22 2.8 0.20 3.23 0.949 1.164 0.00 0.000 0.000 0.09 0.091 0.033 0.00 0.000 0.000 0.05 0.045 0.016
10/08 40 3.1 0.27 2.75 0.532 0.891 0.00 0.000 0.000 0.03 0.025 0.008 0.00 0.000 0.000 0.42 0.171 0.138
10/09 20 2.5 0.22 1.80 0.304 0.713 0.00 0.000 0.000 0.00 0.000 0.000 0.00 0.000 0.000 0.80 0.749 0.317
10/12 11 2.5 0.34 3.18 0.685 1.296 0.00 0.000 0.000 0.00 0.000 0.000 0.00 0.000 0.000 0.09 0.091 0.037
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Appendix A7.

Summary of daily angler effort (angler-hours) and harvest rates (HPUE, fish per

angler-hour) for rainbow trout, coho salmon, sockeye salmon, pink salmon, and
Arctic grayling from angler interviews in the sport fishery in the upper

Naknek River,

1989.

Effort Rainbow Trout Coho Salmon Sockeye Salmon Pink Salmon Arctic Grayling
Sample
Date Size Mean SE Mean SE HPUE Mean SE HPUE Mean SE HPUE Mean SE HPUE Mean SE HPUE
6/08 4.1 0.37 0.44 0.294 0,110 0.00 0.000 0.000 0.00 0.000 0.000 0.00 0.000 0.000 0.11 0.1211 0.027
6/10 5.5 0.22 0.00 0.000 0.000 0.00 0.000 0.000 0.00 0.000 0.000 0.00 0.000 0.000 0.00 0.000 0.000
6/13 18 2.5 0.26 0.06 0.056 0.022 0.00 0.000 0.000 0.00 0.000 0.000 0.00 0.000 0.000 0.00 0.000 0.000
6/16 17 2.0 0.24 0.59 0.258 0.290 0.00 0.000 0.000 0.00 0.000 0.000 0.00 0.000 0.000 0.00 0.000 0.000
6/18 26 4.0 0.35 0.19 0.096 0.048 0.00 0.000 0.000 0.00 0.000 0.000 0.00 0.000 0.000 0.00 0.000 0.000
6/22 3 0.5 0.00 0.00 0.000 0.000 0.00 0.000 0.000 0.00 0.000 0.000 0.00 0.000 0.000 0.00 0.000 0.000
6/26 7 4.9 0.39 0.57 0.297 0.118 0.00 0.000 0.000 0.00 0.000 0.000 0.00 0.000 0.000 0.00 0.000 0.000
6/27 6 3.1 0.90 0.83 0.401 0.270 0.00 0.000 0.000 0.00 0.000 0.000 0.00 0.000 0.000 0.00 0.000 0.000
7/02 22 2.1 0.40 0.05 0.045 0.022 0.00 0.000 0.000 0.23 0.227 o0.108 0.00 0.000 0.000 0.00 0.000 0.000
7/07 6 3.8 1.45 0.00 0.000 0.000 0.00 0.000 0.000 0.00 0.000 0.000 0.00 0.000 0.000 0.00 0.000 0.000
7/08 12 2.1 0.61 0.00 0.000 0.000 0.00 0.000 0.000 0.17 0.112 0.079 0.00 0.000 0.000 0.00 0.000 0.000
7/109 11 1.9 0.14 0.00 0.000 0.000 0.00 0.000 0.000 0.00 0.000 0.000 0.00 0.000 0.000 0.18 0.122 0.098
7/10 11 2.8 0.47 0.36 0.203 0.131 0.00 0.000 0.000 0.09 0.091 0.033 0.00 0.000 0.000 0.00 0.000 0.000
7/15 11 2.1 0.23 0.09 0.091 0.043 '0.00 0.000 0.000 0.09 0.091 0.043 0.00 0.000 0.000 0.00 0.000 0.000
7117 11 3.7 0.87 0.18 0.122 0.049 0.00 0.000 0.000 0.00 0.000 0.000 0.00 0.000 0.000 0.09 0.091 0.024
7/19 23 3.2 0.24 0.61 0.186 0.189 0.00 0.000 o0.000 0.22 0.088 0.068 0.00 0.000 0.000 0.00 0.000 0.000
7/20 7 5.5 0.71 0.00 0.000 0.000 0.00 0.000 0.000 0.86 0.459 0.156 0.00 0.000 0.000 0.00 0.000 0.000
7122 30 2.3 0.35 0.20 0.088 0.087 0.00 0.000 0.000 0.13 0.093 0.058 ¢.00 0.000 0.000 0.00 0.000 0.00C
7/26 8 2.3 0.34 0.25 0.164 0.111 0.00 0.000 0.000 0.38 0.263 0.167 0.00 0.000 0.000 0.00 0.000 0.000
7/27 7 1.9 0.25 0.00 0.000 0.000 0.00 0.000 0.000 0.00 0.000 0.000 0.00 0.000 0.000 0.00 0.000 0.000
7/30 3 2.7 1.17 0.33 0.333 0.125 6.00 0.000 0.000 0.00 0.000 0.000 0.00 0.000 0.000 0.00 0.000 0.000
7/31 3 2.8 1.25 0.67 0.667 0.242 0.00 0.000 0.000 0.00 0.000 0.000 0.00 0.000 0.000 0.00 0.000 o0.000
8/02 7 2.6 0.48 0.00 0.000 0.000 6.00 0.000 0.000 0.00 0.000 0.000 0.00 0.000 0.000 0.00 0.000 0.000
8/06 14 1.9 0.16 0.07 0.071 0.037 0.36 0.199 0.185 0.00 0.000 0.000 0.00 0.000 0.000 0.00 0.000 0.000
8/08 10 6.3 0.42 0.30 0.213 0.047 0.80 0.291 0.126 0.00 0.000 0.000 0.00 0.000 0.000 0.00 0.000 0.000
8/09 17 4.3 0.44 0.06 0.059 0.014 1.00 0.210 0.234 0.00 0.000 0.000 0.00 0.000 0.000 0.06 0.059 0.01l4
8/14 16 2.0 0.30 0.00 0.000 0.000 0.38 0.221 0.188 0.00 0.000 0.000 ¢.00 0.000 0.000 0.00 0.000 0.000
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Effort Rainbow Trout Coho Salmon Sockeye Salmon Pink Salmon Arctic Grayling
Sample
Date Size Mean SE Mean SE HPUE Mean SE HPUE Mean SE HPUE Mean SE HPUE Mean SE HPUE
8/16 16 2.1 0.25 0.00 0.000 0.000 1.25 0.214 0.606 0.00 0.000 0.000 0.00 0.000 0.000 0.00 0.000 0.000
8/17 11 5.4 0.36 0.00 0.000 0.000 0.27 0.195 0.051 0.00 0.000 0.000 0.00 0.000 0.000 0.00 0.000 0.000
8/22 3.0 0.00 0.00 0.000 0.000 0.00 0.000 0.000 0.00 0.000 0.000 0.00 0.000 0.000 0.00 0.000 0.000
8/23 3.1 0.11 0.11 0.111 0.036 0.33 0.167 0.107 0.00 0.000 0.000 0.00 0.000 0.000 0.00 0.000 0.000
8/24 7 2.1 0.28 0.00 0.000 0.000 1.86 0.508 0.867 0.00 0.000 0.000 0.00 0.000 0.000 0.00 0.000 0.000
8/25 17 4.7 0.92 0.12 0.118 0.025 1.29 0.409 0.275 0.00 0.000 0.000 0.00 0.000 0.000 0.00 0.000 0.000
8/27 21 2.5 0.21 0.10 0.066 0.038 0.33 0.144 0.133 0.00 0.000 0.000 0.00 0.000 0.000 0.00 0.000 0.000
8/28 14 2.1 0.24 0.00 0.000 0.000 0.29 0.194 0.136 0.00 0.000 0.000 0.00 0.000 0.000 0.00 0.000 0.000
8/29 29 4.7 0.42 0.03 0.034 0.007 0.48 0.176 0.103 0.07 0.048 0.015 0.00 0.000 0.000 0.00 0.000 0.000
9/03 15 2.1 0.29 0.07 0.067 0.031 0.20 0.145 0.094 0.00 0.000 0.000 0.00 0.000 0.000 0.00 0.000 0.000
9/04 31 3.2 0.32 06.10 0.071 0.030 0.06 0.045 0.020 0.00 0.000 0.000 0.00 0.000 0.000 0.00 0.000 0.000
9/05 2.0 0.58 0.00 0.000 0.000 0.00 0.000 0.000 0.25 0.250 0.125 0.00 0.000 0.000 0.00 0.000 0.000
9/10 8 3.0 0.64 0.13 0.125 0.042 0.00 0.000 0.000 0.00 0.000 0.000 0.00 0.000 0.000 0.00 0.000 0.000
9/12 14 3.7 0.89 0.00 0.000 0.000 ‘0.00 0.000 0.000 0.00 0.000 0.000 0.00 0.000 0.000 0.21 0.155 0.058
9/14 17 4.1 0.35 0.12 0.081 0.029 0.00 0.000 o0.000 0.00 0.000 0.000 0.00 0.000 0.000 0.00 0.000 0.000
9/15 15 1.9 0.35 0.00 0.000 0.000 0.00 0.000 0.000 0.00 0.000 0.000 0.00 0.000 0.000 0.00 0.000 0.000
9/16 16 4.2 0.45 0.31 0.151 0.075 0.00 0.000 0.000 0.00 0.000 0.000 6.00 0.000 0.000 0.00 0.000 0.000
9/17 24 2.4 0.31 0.13 0.069 0.052 0.00 0.000 0.000 0.00 0.000 0.000 0.00 0.000 0.000 0.04 0.042 0.017
9/18 12 2.1 0.28 0.42 0.149 0.200 0.00 0.000 0.000 0.00 0.000 0.000 0.00 0.000 0.000 0.08 0.083 0.040
9/19 14 1.6 0.24 0.00 0.000 0.000 0.00 0.000 0.000 6.00 0.000 0.000 0.00 0©0.000 0.000 0.00 0.000 0.000
9/22 12 2.0 0.25 0.25 0.179 0.128 0.00 0.000 0.000 0.00 0.000 0.000 0.00 0.000 0.000 0.17 0.112 0.085
9/23 20 2.5 0.37 0.15 0.109 0.061 0.00 0.000 0.000 0.00 0.000 0.000 0.00 0.000 0.000 0.00 0.000 0.000
9/24 22 2.0 0.13 0.18 0.107 0.091 0.00 0.000 0.000 0.00 0.000 0.000 0.00 0.000 0.000 0.00 0.000 0.000
9/25 13 4.3 0.36 0.38 0.180 0.090 0.00 0.000 0.000 0.00 0.000 0.000 0.00 0.000 0.000 0.00 0.000 0.000
9/26 3 3.0 1.00 0.33 0.333 0.111 0.00 0.000 0.000 0.00 0.000 0.000 0.00 0.000 0.000 0.00 0.000 0.000
9/28 4.0 0.00 1.00 1.000 0.250 0.00 0.000 0.000 0.00 0.000 0.000 0.00 0.000 0.000 1.50 1.500 0.375
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Appendix A7.

(Page 3 of 3).

Effort Rainbow Trout Coho Salmon Sockeye Salmon Pink Salmon Arctic Grayling
Sample
Date Size Mean SE Mean SE HPUE Mean SE HPUE Mean SE HPUE Mean SE HPUE Mean SE HPUE
10/01 7 0.5 0.00 0.00 0.000 0.000 0.00 0.000 0.000 0.00 0.000 0.000 0.00 0.000 0.000 0.00 0.000 0.000
10/02 12 3.5 0.56 0.67 0.284 0.190 0.00 0.000 0.000 0.00 0.000 0.000 0.00 0.000 0.000 0.00 0.000 0.000
10/04 3 1.8 0.17 0.33 0.333 0.182 0.00 0.000 0.000 0.00 0.000 0.000 0.00 0.000 0.000 0.00 0.000 0.000
10/06 16 2.0 0.00 0.19 0.136 0.094 0.00 0.000 0.000 0.00 0.000 0.000 0.00 0.000 0.000 0.31 0.176 0.156
10/07 22 2.8 0.20 0.23 0.113 0.082 0.00 0.000 0.000 0.00 0.000 0.000 0.00 0.000 0.000 0.00 0.000 0.000
10/08 40 3.1 0.27 0.20 0.082 0.065 0.00 0.000 0.000 0.00 0.000 0.000 0.00 0.000 0.000 0.07 0.055 0.024
10/09 20 2.5 0.22 0.35 0.150 0.139 0.00 0.000 0.000 0.00 0.000 0.000 0.00 0.000 0.000 0.00 0.000 0.000
10/12 11 2.5 0.34 0.55 0.247 0.222 0.00 0.000 0.000 0.00 0.000 0.000 0.00 0.000 0.000 0.00 0.000 0.000
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