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ABSTRACT

A survey of the sport fishery for chinook Oncorhynchus tshawytscha and coho Oncorhynchus kisutch salmon was
conducted on the lower Alagnak River from 25 June-28 August, 2001 and 2002. A separate angler count was also
conducted on the upper 10 miles of the salmon fishery to index effort. 1n 2001, 1,469 anglers were interviewed for
information on effort, catch and harvest of chinook and coho salmon, and demographic characteristics. In 2002,
1,333 anglers were interviewed. In both years during both surveys, most anglers were guided, non-Alaskan
residents, and male. During the chinook salmon survey, most anglers used spin tackle; during the coho salmon
survey most used fly tackle.

During the 2001 chinook salmon survey (25 June-31 July), 1,023 anglers were interviewed. Estimated catch rate
was 0.11 (SE = 0.01) chinook salmon/hour, estimated effort was 13,813 (SE = 1,295) angler-hours, and estimated
harvest was 522 (SE = 92) chinook salmon. Total mean angler counts ranged from 1.3 to 49.7 in the lower survey
area. Total angler counts in the upper area ranged from 0 to 18. Age, sex, length, and weight data were collected
from 124 harvested chinook salmon. The predominant age group was 1.4 (51%; SE = 5) and the predominant sex
was male (69%; SE = 5). Mean mid-eye fork length (MEF) was 831 mm (SE = 12) and mean weight was 10.4 kg
(SE=0.4).

During the 2002 chinook salmon survey, 983 anglers were interviewed. Estimated catch rate was 0.16 (SE = 0.01)
chinook salmon/hour, effort was 12,229 (SE = 1,096), and harvest was 614 (SE = 103) chinook salmon. Total mean
angler counts ranged from 0 to 48.0 in the lower area. Total angler counts in the upper area ranged from 0 to 11.
Age, sex, length, and weight data were collected from 139 chinook salmon. The predominant age group was 1.3
(35%; SE = 4) and the predominant sex was male (76%; SE = 4). Mean MEF was 741 mm (SE = 13) and mean
weight was 7.8 kg (SE = 0.4).

During the 2001 coho salmon survey (1-28 August) 446 anglers were interviewed. Overal estimated catch rate was
0.23 (SE = 0.03) coho salmon/hour, estimated effort was 3,117 (SE = 283) angler-hours, and estimated harvest was
271 (SE = 91) coho salmon. Total mean angler counts ranged from 1.0 to 21.7. Total angler counts in the upper
arearanged from 0 to 9. Age, sex, length, and weight data were collected from 129 coho salmon. The predominant
age group was 2.1 (53%; SE = 5) and the predominant sex was male (72%; SE = 4). Mean MEF was 617 mm (SE =
3) and mean weight was 4,356 g (SE = 63).

During the 2002 coho salmon survey, overall catch rate was 0.31 (SE = 0.02) coho salmon/hour, effort was 3,781
(SE = 584) angler-hours, and harvest was 201 (SE = 52) coho salmon. Total mean angler counts ranged from 0.3 to
23.5in the lower area. Tota angler counts in the upper arearanged from 2 to 13. Age, sex, length, and weight data
were collected from 99 coho salmon. The predominant age group was 2.1 (54%; SE = 6) and the predominant sex
was male (81%; SE = 4). Mean MEF was 623 mm (SE = 3) and mean weight was 4,286 (SE = 70).

Key words: chinook salmon, Oncorhynchus tshawytscha, coho salmon, Oncorhynchus kisutch, Alagnak River,
catch rates, angler characteristics, and biological composition.

INTRODUCTION

The Alagnak River, known locally as the Branch River, islocated in the Kvichak River drainage
(Figure 1) approximately 60 km (40 miles) north of the community of King Salmon, Alaska.
The Alagnak River hosts significant recreationa fisheries for chinook salmon Oncorhynchus
tshawytscha, coho salmon O. kisutch, chum salmon O. keta, rainbow trout O. mykiss, and several
other species. The Alagnak River's proximity to the community of King Salmon makes it an
atractive aternative to fishing the more crowded Naknek River. Anglers typically access the
river from various lodges located on the river, and by float-equipped aircraft from King Salmon
or other lodge sites within the area.

Alagnak River chinook salmon are particularly attractive to sport anglers due to the remote
setting and availability of slightly larger fish with dightly later run timing (mid July) than other
nearby Bristol Bay rivers. Coho salmon are very popular with anglers and especially so on the
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Figure 1.-Popular chinook and coho salmon sport fisheries in the Southwest
Alaska Management Area.

Alagnak River where anglers can arrange atrip to pursue coho as well as chum salmon, rainbow
trout, Arctic grayling Thymallus arcticus, and char Salvelinus.

Annual sport fishing effort at the Alagnak River, first estimated by the Statewide Harvest Survey
(SWHY) for 1981, was variable during the 1980s (Figure 2). Effort increased substantially in the
late 1980s and early 1990s, but decreased during the mid and late 1990s (Figure 2). Harvest of
chinook salmon peaked at almost 2,000 fish in 1987 (Table 1), but has been relatively stable
since then (Figure 2). Sport harvest of coho salmon was highly variable from 1981-2001 (Figure
2) and its unpredictability has created some concern among anglers and fishery managers.

In response to the increased sport fishing effort at the Alagnak River during the early 1990s, the
Alaska Board of Fisheries (BOF) reduced the daily bag limit of chinook salmon in 1998 from
three fish of which two could exceed 28 inches in length to three fish of which one could exceed
28 inches in length. In addition, the BOF established a Bristol Bay annua bag limit of five
chinook salmon and a spawning season closure of 31 July (ADF&G 1998). Guides were also
prohibited from retaining fish while guiding. At the same time, the coho saimon daily bag limit
was reduced from five fish per day to three fish per day.
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Table 1.-Sport fishing effort for all species, and harvest and
catch of chinook and coho salmon at the Alagnak River, 1981-

2001.
Effort® Chinook Coho
Y ear (angler-days) Harvest Catch Harvest Catch
1981 1,947 97 400
1982 2,252 220 422
1983 2,348 252 147
1984 5,119 661 599
1985 2,473 757 11
1986 7,628 680 1,699
1987 4,786 1,969 46
1988 ° 1,182 93 588
1989 2,717 959 403
1990 6,571 474 2,515 194 2,346
1991 6,079 790 3,224 602 1,283
1992 12,323 1,160 7,636 324 2,964
1993 12,440 1,515 14,123 246 2,358
1994 10,949 1,048 1,884 763 2,088
1995 13,232 891 3,916 331 1,578
1996 8,121 931 4,899 1,834 14,635
1997 11,062 982 5,573 763 4,120
1998 7,715 1,531 9,087 100 1,149
1999 6,411 592 1,780 305 1,644
2000 7,589 501 1,766 480 1,718
2001 4,391 508 2,440 252 2,275
1981-1991 3,918 632 465
1992-2001 9,423 966 5,310 540 3,453

Source: Mills 1982-1994; Howe et al. 1995 and 1996, 2001a-d;
Walker et a. 2003; Jennings et al. In prep.

& Effort is angler-days for all species.
b Unpublished.

In addition to the SWHS, there have been severa onsite surveys of the Alagnak chinook and
coho salmon fisheries. These surveys were conducted to gather fishery information not available
from the SWHS. The chinook salmon fishery was first surveyed onsite in 1988 (Brookover
1989) and thenagain in 1989 (Dunaway 1990). In 1993, an onsite fisheries study addressed both
the chinook and coho salmon fisheries, and for the first time assessed angler success and harvest
practices, as well as collected more detailed information on angler demographics and gear
preferences (Dunaway 1994). Due to limited funds in 1998, the Alaska Department of Fish and
Game (ADF&G) was only able to study the chinook salmon fishery. In the 1998 study, angler
effort was indexed, catch and harvest rates were estimated, angler demographics and tackle
selection were characterized, and biological samples were collected from the sport harvest
(Naughton and Gryska 2000).



At one time, sport fisheries for Alagnak River salmon occurred primarily in the lower 12 miles
of the river, but with increasing effort they have expanded to include the lower 25 miles of the
river. The potential impacts to chinook and coho salmon stocks by the expanding sport fishery
in the lower reaches of the Alagnak River have been a source of concern to resource managers,
local residents and members of the sport fishing industry for some time. During the 1998 creel
survey these concerns became especially apparent.

In Bristol Bay Native Association’s (BBNA) spring 2000 information needs assessment project
(BBNA 2000), Levelock and nearby villages identified concerns for the Alagnak River,
including the need for assessing harvest of freshwater fish, need for a creel survey of the sport
fishery, and need for assessment of salmon escapements. The National Park Service (NPS) has
expressed similar concerns because most of the upper section of the river is designated a Wild
River.

Sport Fish Division shares these concerns, especialy given that the 1999 and 2000 spawning
escapements for the Alagnak River were half the long-term average (Table 2; Sands et al. 2001).
However, the fishery has expanded to more of the river than ADF& G can afford to monitor with
designs of previous studies. During the summer of 2000, a project to index angler effort was
funded by the U.S. Fish and Wildlife Service, Office of Subsistence Management (OSM), and
conducted jointly by the Katma Nationa Pak and the Bristol Bay Native Association.
Preliminary data from the effort index were used in part to develop this 2-year project that was
funded by OSM.

OBJECTIVES
Objectives for the 2001-2002 study were to:

1. Estimate angling effort in the lower 15 miles of the Alagnak River for each fishery, sport
catch and harvest of chinook salmon from 25 June-31 July, and sport catch and harvest of
coho salmon from 1-28 August.

2. Estimate the distribution of harvest and catch success in the lower 15 miles of the
Alagnak River of chinook salmon from 25 June-31 July and of coho salmon from 1-28
August.

3. Estimate the composition of angler-days by gear and angler type in the lower 15 miles of
the Alagnak River during the chinook salmon fishery from 25 June-31 July and the coho
salmon fishery from 1-28 August.

4. Estimate the proportion by age, sex, and length groups in the lower 15 miles of the
Alagnak River of chinook salmon harvested from 25 June-31 July and of coho salmon
harvested from 1-28 August.

5. Index angler effort between mile 15 and mile 25 on the Alagnak River during the chinook
salmon fishery from 25 June-31 July and the coho salmon fishery from 1-28 August.



Table 2.-Unexpanded escapement counts of chinook
salmon in the Alagnak River, 1970 to 2001.

Y ear Index Count?
1970 5,250
1971 1,475
1972 2,256
1973 824
1974 1,596
1975 6,620
1976 7,593
1977 9,425
1978 11,650
1979

1980 2,930
1981 2,430
1982 3,400
1983 2,980
1984 6,090
1985 3,920
1986 3,090
1987 2,420
1988 4,600
1989 3,650
1990 1,720
1991 2,531
1992 3,042
1993 10,170
1994 8,480
1995 6,860
1996 9,885
1997 15,210
1998 4,148
1999 2,178
2000 2,220
2001 5,458
1970-2001

Avg. 4,971

& Maximum index count from Browning et al. 2002.



METHODS

Stuby DESIGN

Creel Survey

Angler count and interview data were obtained from two areas of the Alagnak River, the lower
15 miles (lower survey ared), and mile 15 to mile 25 (upper survey area; Figure 3). A stratified
two-stage roving-access credl survey (Bernard et al. 1998a, b) was used to estimate sport fishing
effort in angler-hours, and catch and harvest of chinook and coho salmon.

'reer Simvey
RO HNAR Y

LOWER SIRVEY
B EBARY

Figure 3.-Alagnak River chinook and coho salmon angler survey site.

The first stage was a 15- or 12-hour period (fishing day of the chinook or coho salmon fishery,
respectively) and angler trip was the second stage. The angler day was from 0700 to 2200 hours
for the chinook salmon fishery, and from 0800 to 2000 hours for the coho salmon fishery. To
minimize problems with length-of-stay bias the entire fishing day was sampled (Bernard et al.
19984, b). Length of the fishing day was determined by the amount of daylight and by the fairly
routine daily operations of local lodges and fly-in operators.

Because regulations prohibit retention of chinook salmon after 31 July, the survey was stratified
to estimate statistics from 25 June-31 July for the chinook salmon fishery, and from 1-28 August
for the coho salmon fishery. The creel survey was further stratified into time intervals within
each fishery. The chinook salmon fishery was stratified into three time intervals of 12 days each,
except the last interval which was 13 days in length. The coho salmon fishery was stratified into
two time intervals of 14 days each. Tempora stratification within each fishery was expected to
improve precision and minimize bias associated with run timing that in turn affected angler
effort, harvest and catch rates.

Seven days during the chinook salmon fishery and 8 days during the coho salmon fishery were
chosen at random from each temporal stratum to be sampled. Thus, the creel survey sampled 21



(57%) of the total possible 37 days of the chinook salmon fishery and 16 (57%) of the total
possible 28 days of the coho salmon fishery.

Two technicians (hereafter referred to as boat technicians) conducted angler counts from a boat.
Three counts were made during each ssmple day. Times to begin the first count (0700, 0800,
0900, 1000, or 1100 hours during the chinook salmon fishery and 0800, 0900, 1000, or 1100
hours during the coho salmon fishery) of each day were chosen at random and all remaining
counts in that day were done systematically. This resulted in an angler count occurring every
5 hours during the chinook salmon fishery and every 4 hours during the coho salmon fishery.
Angler counts were considered instantaneous and reflected fishing effort at the time of the count.
Both fisheries could have been accessed in four ways. Because catch and harvest rates may
differ significantly among the four ways anglers access the fisheries, separate counts were
conducted by access type: (1) those that access through Katmai or Branch River lodges; (2)
other local lodges on the river (Alagnak and Angler Alibi lodges) or daily fly-in operators/lodges
(Alaska Rainbow, Alaska Wilderness, Katmai Air/Kulik, No See Um, Vahalla, and Fishing
Unlimited); (3) rafters; and (4) unguided or Lynden Air Cargo. Boat type and decals on boats
made these four groups easily identifiable on the river.

Two creel technicians (hereafter referred to as access technicians) roved throughout the study
area seeking completed-trip anglers to interview. Access technicians generally conducted angler
interviews from 1000-1400 hours for the first shift and from 1500-2200 hours for the second
shift during the chinook salmon fishery. During the coho salmon fishery the technicians
conducted interviews from 0900-1300 hours for the first shift and from 1400-1900 hours for the
second shift. Interviews were conducted such that the entire fishing day was sampled.

Anglers were interviewed at various lodges, airplane mooring sites used by daily fly-in
operators, and other locations on the river where anglers had established picnic sites. Access
technicians attempted to interview every angler leaving the fishery, but if this wasn't possible,
technicians randomly selected anglers to interview from those available. Care was taken to not
selectively interview only anglers who had harvested or caught fish. Anglers were likely
sampled proportionally because all access locations were sampled equally and most anglers
exiting at an access location that was being sampled were interviewed.

Every effort was made to interview anglers who had completed their fishing for the day
(completed-trip interviews which were usually conducted at local lodges). During completed-
trip interviews, anglers were asked if they had completed fshing for saimon on the Alagnak
River for the day.

Other anglers who had not completed fishing for the day (incomplete-trip interviews), such as
anglers associated with Katmai and Branch River lodges, were also interviewed. Due to the
distance and time @nstraints technicians were unable to travel to Katmai and Branch River
lodges to obtain complete-trip interviews. These anglers were given a voluntary angling report
card. The card requested the angler to record completed-trip data including the total time fished
in the lower 15 miles of the Alagnak River, the number of fish kept and released, by species, in
the area on that day. The cards were numbered in a manner that allowed them to be matched up
with the ongite interview data when returned. Anglers were asked to return the cards to the
access technicians, to collection boxes, to their guide, or to ADF&G's King Salmon office via
mail.



The success of this survey depended on obtaining enough completed-trip interviews, so it was
important to maximize the number of properly completed voluntary report cards returned.
Therefore the creel technicians carefully instructed and informed each angler, lodge operator,
guide, and daily fly-in operator of the importance of the cards. The creel technicians were
encouraged to recover as many cards as possible while remaining aware that anglers
participation was voluntary.

Using count and interview data, we estimated harvest rate (number of fish harvested per hour
fished) of chinook and coho salmon, and then estimated harvest of chinook and coho salmon as
the product of effort and harvest rate estimates. Catch of chinook or coho salmon (total number
of fish caught, including fish released) was estimated in a similar manner using effort and catch
rate estimates.

Index of Upriver Angler Effort

Boat technicians conducted angler counts to index angler effort in the upper survey area. Four of
7 days surveyed in the lower area during each tempora stratum of the chinook salmon fishery
and 4 of 8 days surveyed during the coho salmon fishery were chosen at random to be sampled in
the upper river. One angler count was conducted each sample day during the likely peak time of
angler effort between 1100 and 1500 hours. The count began either 1 hour before (when
direction of travel for angler counts was downstream) or 1 hour after (when direction of travel
for angler counts was upstream) the initial lower angler count for this time frame. Countsin this
areatook at most 1 hour to complete.

Distribution of Angler Success and Demographics

Using completed-day interview data, we also estimated demographics of the fishery, and the
distribution of harvest and catch success and composition of angler-days by terminal gear and
angler type. Estimating the distribution of harvest success of chinook and coho salmon provided
an evaluation of whether the daily bag limit is limiting the harvest of fish.

Biological Data

The recreational harvest of each fishery was sampled by access technicians for weight, length,
and sex during angler interviews. Scale samples from chinook and coho salmon were also
collected. Boat technicians also sampled harvests when not conducting angler counts.

DATA COLLECTION

Angler Counts

The direction (upstream or downstream) that the boat technicians traveled to conduct the first
angler count each sample day was chosen at random. All remaining counts on the sample day
were conducted with the same direction of travel. Angler counts were made as the boat was
driven through the survey area to the opposite end of the survey area as quickly as safety
permitted and without causing undue interference to the fishery. On days that an index count of
the upriver area was scheduled, the boat technician recorded the count data separately for each
river section. The trip through the lower 15 mile study area was usually accomplished in about
45 to 60 minutes. Every effort was made to ensure that the count was completed in no more than
1 hour.

During the angler count, boat technicians used multiple “tally-whackers’ to count the number of
anglers by access type. Upon completion of the angler count, data were recorded on Sport Fish
Division Angler Count mark-sense forms Version1.2.



Angler Interviews

Access technicians conducted angler interviews at access sSites, recording the following
information: (1) total time fished in the lower 15 miles of the Alagnak River to the nearest 5
minutes; (2) total harvest (number retained) by species in the lower river; and (3) total number
released (not just broken off) by species. Technicians also recorded whether the interview was
for a complete- or incomplete-trip; residency (local, non-local Alaska, nonAlaska U.S. resident,
outside the U.S.); whether the angler was guided or unguided; angler demographics (male or
female and adult or youth); the number of days the angler participated in the fishery, and gear
type (terminal tackle type). All data were recorded on Sport Fish Division Angler Interview
mark-sense forms Version1.1.

When the boat technicians were not conducting angler counts, they also conducted incomplete-
trip interviews of anglers associated with Katmai or Branch River lodges.

Biological Data

Access technicians, and boat technicians as time alowed, sampled as many harvested chinook
and coho salmon as possible. Chinook and coho salmon were sampled for length by measuring
from mid-eye to fork-of-tail to the nearest 1 mm. Chinook salmon were weighed to the nearest
0.1 kilogram and all other species of fish were weighed to the nearest 10 grams. Sex was
identified by observing gonads when possible. A minimum of three scales was taken from the
left side of the body of each sampled fish, at a point diagonal from the posterior insertion of the
dorsal fin to the anterior insertion of the anal fin, two rows above the latera line (Welander
1940; Scarnecchia 1979), and placed on an adhesive-coated card. All biological data collected
from harvested fish were recorded on Sport Fish Division Age-Weight-Length mark-sense data
forms.

DATA ANALYSIS

Angler Effort
For each stratum h, total angler effort (in hours) and its variance for each sampled day i were
estimated as:

Epi = Xpi T, and D
Sle 1ovle 12

V[Ehi ] =V[xn T4, (2)
where X, is the average number of anglers counted fishing, Tp; isthe number of hours in each
sampling period, and V[x,,] is the estimated variance of X,,, obtained approximately by using

the successive difference formula appropriate for systematic samples (adapted from Wolter 1985,
equation 7.2.4, page 251):

Moi >

.az(xhij - Xhio'-l))

\7 Xni | » 1= ,
&l 2rpi (i - 1)

where x,j is number of anglers during angler count j and rh; is the number of angler counts per
day.

3
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Angler effort within each sampled day for each stratum was estimated by expanding over days:

E,=D,E,, 4)
where
4 .
a Ehi
E, ==, 5
U, )

and Dy and dn, are the number of days in the survey and the number of sampled days,
respectively.

The variance of angler effort by stratum was estimated as.

{N 1 ©
V[E] 1- flh)zf'ﬂdTn D: .d_lv[E“']

where fq, is the first-stage sampling fraction (dp/Dyy).

Total angler effort (across strata) and its variance were estimated as;

E=§ & and (@)
h=1
EEER ®)

Harvest and Catch

Harvest and catch were estimated as the product of effort, from angler counts, and harvest/catch
per unit effort, from angler interviews. Within day i of stratum h, estimates of mean harvest per
unit effort were calculated using a jackknife procedure (Efron 1982) to reduce bias. Data from
completed-trip interviews only were used, with data from angler cards first reweighted to reflect
the number of cards issued rather than the number of cards returned. First, the mean harvest of
angler-trips was divided by the mean length of trip to estimate the sample ratio of HPUE:

Mpi

A Wi H
Whik hik

k=

iy

mhl mhl

aWhIk aWhlk hik (9)

’
mhl

a Whlkehlk
k=1

mhl

hi
a Whlkehlk
k=1

a Wh|k

where Hyik was the harvest, by species, during an angler trip k, enjkx was the effort expended (in
hours) during angler-trip k, and my; was the number of completed-trip interviews. The weights
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Whik equaled one if the data from angler trip k originated from an onsite interview or mni/MRni
if the data originated from a returned angler card, where mp; was the number of cards issued
during day i and nmrpj was the number of cards issued during day i which were filled aut
correctly and returned.

Since the above estimate of mean HPUE has an inherent bias of order 1/mp; (Cochran 1977), the
jackknifed estimate of mean HPUE was calculated (Efron 1982):

Mhi

X é HPUE
HPUEhi :kzl—, (10)
m,
where:
rghi
a WuiHy
=1
HPUE,, = ':nti )
[o)
aA Wi

1=1
11k

The jackknifed estimate was used to reduce the inherent bias to order 1/m? through the
adjustment:

HPUE 1 =m,, [HPUE - HPUEL]+ HPUE . (12)

The variance of HPUE*h*i is the variance of HPUE:]i:

A *k A |———x - Mp; N - % 2

V[HPUEm]:V HPUEm]zmr: s [HPUEhik- HPUE ni (13)
hi k=1

Mean catch per unit effort (CPUE) was estimated using equations 9-13, after first substituting
catch Cpik for harvest Hyik.

Total harvest, by species, during each sampling period of each sampled day of each stratum was
estimated as the product of estimated effort and bias-corrected HPUE:

H, =E, HPUE (14)
and its variance followed Goodman (1960):
V|, |= VIARUE 2 + V(E, JAPUE.” - VIARUE, N E.,). (15)

The total number of fish harvested during stratum hwas estimated by expanding over days:

Hp =DpHp, (16)
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where;

d A
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H o (17)

dh
Its variance was estimated as.
doh N _ 2
PTG 1 L. T @
VHR|=(1-f = +f aVv|H
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Total harvest during the fishery, by species, and its variance were estimated by summing over
Strata:

f= &0 and 4
h=1
vlil= & ). 0
h=1

Catch statistics were estimated similarly, after substituting CPUE:”- for HPUE:;J- in equations
14-20.

CPUE asan Index of Angler Success

Catch per unit effort (CPUE) of anglers participating in the Alagnak River fisheries, an indicator
of angler success, was estimated as follows. All interviews were used, regardliess of whether the
angler had completed fishing for the day.

my, (21)

é, CPUE hl
CPUEh :I:l—’

Mp
where:
22

CPUE,; -—, (22)

Ehi

Chi Was the number of fish caught (both kept and released) by angler i during stratum h, enj was
hours fished, and my, was the number of anglers interviewed.

V ariance estimates were calculated as follows;

my (23

&' (CPUE,,; - CPUEN )

V|CPUE 1
h] mp(mp, - 1)

13



Distributions of Angler Catches and Harvests

The distribution of angler catches is defined as the proportions py of angler-trips in which g or
more fish were caught, from g = 1 to the maximum number of fish caught by any one angler
(gmax). Additionaly, po is defined as the proportion of angler-trips with a catch of 0 fish (by
species). These proportions and their variances were calculated, by time stratum t, from
completed-trip interviews only, after first reweighting so that the angler card data reflected the
number of cards issued rather than the number of cards returned:

d, my (24)
a a Wiijl Ygtik
~ _izlk=1
Pot = d. my ,and
[¢] [o]
a ad Wik
i=1k=1
\7[@ ]: Pyt {L- Pyt (25)
o m -1 '

where ik is an indicator variable equaling one if angler k, interviewed during day i of time
stratum t, caught g or more chinook or coho salmon, or O otherwise. The weights wjk equaled
one if the data from angler trip k originated from an onsite interview or mi/mgytj if the data
originated from a returned angler card, where mj was the number of cards issued during day i
and nRtj was the number of cards issued during day i which were filled out correctly and

returned. The stratum sample size m} was the total number of completed-trip interviews within
each time stratum:

dq (26)
Mme=a My,

i=1
where myj equals the number of completed-trip interviews during each day in stratum h.
Angler Characteristics

The proportion of angler-trips by residency, terminal tackle type (flies or lures), angler type
(guided or unguided), and demographic category was estimated by:

2
Pp = nTb, &7
where:
n, = thenumberof anglersinterviewed in category b, and
n - the number of anglers interviewed.
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Thevariance of Py, was estimated as (Scheaffer et al. 1979):
Po- Pp) (28)
(n-1)

Biological Data
The proportion of chinook or coho salmon in the harvest of each respective fishery by age or sex
category was estimated by equations 27 and 28, where:

V(pp) =

n, = thenumber of chinook or coho salmon of age or sex category b, and
n = thenumber of legible scalesread from chinook or coho salmon.
RESULTS

During the 2001 Alagnak River creel survey, 1,469 interviews were conducted from 25 June
through 28 August. Only 593 (40%) of the origina interviews were anglers that had completed
their fishing trip for the day. Of the 866 voluntary report cards issued, 68% (590) were returned.
Where analyses used completed and incomplete-trip interviews, 1,023 interviews were available
from the chinook salmon season and 446 were available from the coho salmon season.

During the 2002 creel survey, 1,333 interviews were conducted. Only 655 (49%) of the original
interviews were anglers that had completed their fishing trip for the day. Of the 678 voluntary
report cards issued, 55% (373) were returned. Where analyses used completed and incomplete-
trip interviews, 983 interviews were available from the chinook salmon season and 350 were
available from the coho salmon season.

CHINOOK SALMON FISHERY

During the 2001 chinook salmon fishery, 437 complete-trip interviews and 586 incomplete-trip
interviews were conducted. The peak angler interview day during the 2001 chinook salmon
fishery was 15 July, when 89 anglers were interviewed (Appendix Al).

The 2001 total mean angler count ranged from 1.3 on 25 June to 49.7 on 15 July in the lower
survey area (Appendix Al). In the upper survey area the total angler count ranged from O on
25 June and 26 July to 18 anglerson 9 July (Appendix A5).

During the 2002 chinook salmon fishery, 486 complete-trip interviews and 497 incomplete-trip
interviews were conducted. The peak angler interview day during the 2002 chinook salmon
fishery was 7 July, when 75 anglers were interviewed.

The 2002 total mean angler count ranged from 0 on 25 and 26 June to 48.0 on 13 July in the
lower survey area (Appendix A2). In the upper survey areathe total angler count ranged from O
on 26 and 27 June and 11, 13, and 28 July to 11 anglers on 21 July (Appendix A5).

Angler Success

Temporal estimates of CPUE in 2001 ranged from 0.04 fish/h (SE = 0.01) to 0.15 fish/h (SE =
0.03) with an overall estimate of 0.11 fish/h (SE = 0.01; Table 3). Estimated sport fishing effort
was 13,813 (SE = 1,295) angler-hours. Total estimated chinook salmon catch was 1,573 (SE =
247) fish, and estimated harvest was 522 (SE = 92) fish.
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Table 3.-Catch per unit effort for the chinook salmon sport fishery in
thelower Alagnak River, 25 June-31 July, 2001 and 2002.

Temporal Sample 95% Confidence Interval

Component Size? CPUEP SE L ower Upper
2001
1 (25 June-6 July) 235 0.15 0.03 0.10 0.21
2 (7-18 July) 465 0.13 0.01 0.11 0.16
3 (19-31 July) 323 0.04 0.01 0.02 0.06
Entire Season 1,023 0.11 0.01 0.09 0.13
2002
1 (25 June-6 July) 237 0.35 0.03 0.29 0.41
2 (7-18 July) 413 0.17 0.01 0.14 0.19
3 (19-31 duly) 333 0.02 0.00 0.01 0.03
Entire Season 983 0.16 0.01 0.14 0.18

& Number of anglers interviewed.
b Number of fish caught per angler-hour of effort.

Anglersin 2001 caught at least one chinook salmon during 42% (SE = 2) of the fishing trips, and
23% (SE = 2) of those trips resulted in a harvest of at least one fish (Table 4). Only 1% (SE = 0)
of anglers harvested two or more chinook salmon and only one angler reported harvesting a bag
limit of three chinook salmon. The first chinook salmon harvested accounted for 94% of the
total 301 chinook salmon harvested by interviewed anglers.

Temporal estimates of CPUE in 2002 ranged from 0.02 fisn/h (SE = 0.00) to 0.35 fish/h (SE =
0.03) with an overall estimate of 0.16 fish/h (SE = 0.01; Table 3). Estimated sport fishing effort
was 12,229 (SE = 1,096) angler-hours. Tota estimated chinook salmon catch was 2,087 (SE =
364) fish, and estimated harvest was 614 (SE = 103) fish.

Anglersin 2002 caught at least one chinook salmon during 39% (SE = 2) of the fishing trips, and
26% (SE = 2) of those trips resulted in a harvest of at least one fish (Table 4). Seven percent
(SE=1) of anglers harvested two or more chinook salmon and very few anglers (1%; & =1)
reported harvesting a bag limit of three chinook salmon. The first chinook salmon harvested
accounted for 73% of the total 374 chinook salmon harvested by interviewed anglers.

Angler Characteristics

Most anglers (84%) were guided during the 2001 chinook salmon fishery (Table 5).
NorntAlaskan U.S. residents comprised 86% of the anglers while only 4% were Alaskan
residents. Most anglers were adults (97%), and most were males (91%). During the 2001
chinook salmon season, 56% of anglers used spin gear, 23% used fly gear, and 21% used both.

During the 2002 chinook samon fishery, most anglers (78%) were guided (Table 5).
Non-Alaskan U.S. residents comprised 84% of the anglers while only 6% were nornlocal
Alaskan residents. Most anglers were adults (96%), and most were males (93%). During the
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Table 4.-Distribution of catch and harvest during the chinook salmon
sport fishery on the lower Alagnak River, 25 June-31 July, 2001 and

2002.
Catch (Released + Kept) Harvest (Kept)
Number Percent 95% CI Percent 95% CI
of Fish of Trips SE Lower Upper of Trips SE Lower Upper
2001
0 58 2 55 62 77 2 74 80
1+ 42 2 38 45 23 2 20 26
2+ 19 1 16 22 1 0 1 2
3+ 11 1 9 13 0 0 0 0
4+ 5 1 4 7
5+ 3 1 2 4
6+ 1 0 0 1
2002
0 61 2 57 64 74 2 70 77
1+ 39 2 36 43 26 2 23 30
2+ 24 2 21 28 7 1 5 9
3+ 18 2 15 21 1 1 0 2
4+ 12 1 10 15
5+ 9 1 7 11
6+ 7 1 5 8

Notes: In 2001, total trips = 1,014; total catch = 908; total harvest = 301.
In 2002, total trips = 982; total catch = 1,294; total harvest = 374.

2002 chinook salmon season, 44% of anglers used spin gear, 35% used fly gear, and 21% used
both.

Biological Composition

During 2001, biological data were collected from 124 harvested chinook salmon; scales were
ageable for 107 of these. The biological sampling goal of 176 chinook salmon with ageable
scales was not met. Most of the harvest was male (69%, SE = 5; Table 6). The predominant age
groups were 1.4 (51%, SE = 5) and 1.3 (28%, SE = 4). Average length for sexes combined was
831 mm (SE = 12) and average weight was 10.4 kg (SE = 0.4). The shortest chinook salmon
sampled was 313 mm (1.2 kg) and the longest was 1,022 mm (18.5 kg).

During 2002, biological data were collected from 139 harvested chinook salmon; scales were
ageable for 119 of these. The biological sampling goal of 103 chinook salmon with ageable
scales was met. Most of the harvest was male (76%, SE = 4; Table 7). The predominant age
groups were 1.3 (35%, SE = 4) and 1.2 (29%, SE = 4). Average lengthfor sexes combined was
741 mm (SE = 13) and average weight was 7.8 kg (SE = 0.4). The shortest chinook salmon
sampled was 400 mm (1.2 kg) and the longest was 1,065 mm (15.8 kQ).
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Table 5.-Number and percent of angler trips by angler and gear type
during the chinook salmon sport fishery on the lower Alagnak River,
25 June-31 July, 2001 and 2002.

2001 2002
Angler Angler
Characteristic Trips Percent Trips Percent
ANGLERTYPE
Guided 864 84 764 78
Unguided 143 14 208 21
Guide who is fishing 16 2 11 1
RESIDENCY
Alaskan Residents
Local Alaskan Residents? 0 0 8 1
Nonlocal Alaskan Residents® 42 4 56 6
Non-Alaskan Residents
U.S. Resident 879 86 825 84
Non-U.S. Resident 102 10 94 10
GENDER
Male 932 91 914 93
Female 91 9 69 7
YOUTH/ADULT
Y outh 33 3 40 4
Adult 990 97 943 96
TACKLE TYPE
Spin 573 56 436 44
Fly 236 23 342 35
Spin and Fly 214 21 205 21
Total Angler Trips 1,023 983

& Alaskan resident living in Levelock and Naknek/King Salmon area.
P All other Alaskan residents.

COHO ALMON FISHERY

In 2001, 129 complete-trip interviews and 269 incomplete-trip interviews were conducted in the
lower survey area. In addition, 37 complete-trip interviews and 11 incomplete-trip interviews
were conducted in the upper survey area after 16 August. The peak angler interview day during
the coho salmon fishery was 4 August, when 59 anglers were interviewed in the lower area
(Appendix A3).
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Table 6.-Mean lengths (millimeters) and weights (kilograms) of chinook salmon, by sex
and age group, from samples collected from the lower Alagnak River sport harvest, 6 June-

31 July, 2001.
Age Group
Characteristic Unknown 1.1 1.2 1.3 1.4 15 2.2 2.3 2.4 Total
Females
Percent 8 19 2 1 2 31
SE 3 4 1 1 1 5
Sample size 8 20 2 1 2 33
Mean length 832 849 907 882 810 906 882
SE 37 9 8 6 2 9
Sample size 6 15 20 2 1 2 39
Mean weight 9.8 11.0 12.7 11.7 8.5 11.5 11.7
SE 12 1.1 0.3 0.9 0.0 0.4
Sample size 6 15 20 2 1 2 39
Males
Percent 4 7 21 32 3 1 1 2 69
SE 2 2 4 5 2 1 1 1 5
Sample size 4 7 22 34 3 1 1 2 74
Mean length 847 434 576 825 873 862 524 782 913 808
SE 41 31 27 22 16 45 9 17
Sample size 11 4 7 22 34 3 1 1 2 85
M ean weight 11.2 14 3.1 10.0 11.8 10.7 23 8.0 12.4 9.9
SE 16 0.3 0.5 0.8 0.6 21 0.6 0.5
Sample size 11 4 7 22 34 3 1 1 2 85
All Samples
Percent 4 7 28 51 5 1 2 4 100
SE 2 2 4 5 2 1 1 2 0
Sample size 4 7 30 54 5 1 2 4 107
Mean length 842 434 576 835 886 870 524 796 909 831
SE 29 31 27 18 11 25 14 4 12
Sample size 17 4 7 30 54 5 1 2 4 124
Mean weight 10.7 14 3.1 10.3 12.1 11.1 23 8.3 12.0 10.4
SE 11 0.3 0.5 0.6 0.4 1.2 0.3 0.4 0.4
Sample size 17 4 7 30 54 5 1 2 4 124

The total mean angler count in 2001 ranged from 1.0 on 22, 23, and 24 August to 2.7 on
4 August in the lower survey area (Appendix A3). In the upper survey areathe total angler count
ranged from O on 2, 4, and 9 August to 9 anglers on 22 August (Appendix A5).

In 2002, 163 complete-trip interviews and 176 incomplete-trip interviews were conducted in the
lower survey area. In addition, six complete-trip interviews and five incomplete-trip interviews
were conducted in the upper survey area after 16 August. The peak angler interview day during
the coho salmon fishery was 3 August, when 41 anglers were interviewed in the lower area

(Appendix A4).
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Table 7.-Mean lengths (millimeters) and weights (kilograms) of chinook
salmon, by sex and age group, from samples collected from the lower Alagnak
River sport harvest, 6 June-31 July, 2002.

Age Group
Characteristic Unknown 11 1.2 1.3 14 15 2.2 2.3 Total
Females
Percent 3 5 14 1 1 1 25
SE 1 2 3 1 1 1 4
Sample size 3 6 17 1 1 1 29
Mean length 713 730 880 872 844 845 801 845
SE 103 82 11 14 15
Sample size 2 3 6 17 1 1 1 31
M ean weight 6.2 7.5 11.3 11.2 9.5 10.8 9.5 10.4
SE 2.6 2.1 0.7 0.5 0.5
Sample size 2 3 6 17 1 1 1 31
Males
Percent 4 27 29 12 2 2 76
SE 2 4 4 3 1 1 4
Sample size 5 32 35 14 2 2 90
Mean length 703 507 618 754 888 856 623 711
SE 33 30 22 25 34 11 15 16
Sample size 18 5 32 35 14 2 2 108
M ean weight 6.7 23 4.6 8.0 12.4 10.8 4.3 7.0
SE 1.0 04 0.6 0.7 11 0.1 0.3 0.4
Sample size 18 5 32 35 14 2 2 108
All Samples
Percent 4 29 35 26 3 1 3 100
SE 2 4 4 4 1 1 1 0
Sample size 5 35 41 31 3 1 3 119
Mean length 704 507 628 772 879 852 845 682 741
SE 30 30 22 22 17 8 60 13
Sample size 20 5 35 41 31 3 1 3 139
M ean weight 6.6 23 4.8 8.5 11.7 10.3 10.8 6.0 7.8
SE 0.9 04 0.6 0.6 0.6 04 1.8 0.4
Sample size 20 5 35 41 31 3 1 3 139

The total mean angler count in 2002 ranged from alow of 0.3 on 26 August to a peak of 23.5 on
2 August in the lower survey area (Appendix A4). In the upper survey areathe total angler count
ranged from two on 7 and 26 August to 13 anglers on 16 August (Appendix A5).

Angler Success

During the 2001 coho salmon fishery, most anglers were found in the lower survey area prior to
16 August. However, after 16 August, anglers moved upriver and fishing effort shifted to the
upper survey area (Table 8; Appendices A3 and A5), thus few anglers were counted or
interviewed in the lower area after 16 August. Only one count per day continued to be
conducted in the upper area, thus we were not able to estimate statistics based on interview data
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Table 8.-Catch per unit effort for the coho salmon sport fishery in the
lower Alagnak River, 1-28 August, 2001.

Sample 95% Confidence Interval
Temporal Component Size? CPUP SE L ower Upper
2001
Lower Survey Area
1 (1-14 August) 299 0.15 0.03 0.09 0.20
2 (15-28 August) 99 0.30 0.05 0.20 0.40
Entire Season 398 0.19 0.03 0.14 0.23
Upper Survey Area
1 (1-14 August) 0
2 (15-28 August) 48 0.61 0.15 0.32 0.91
Entire Season 48 0.61 0.15 0.32 0.91
Areas Combined
1 (1-14 August) 299 0.15 0.03 0.09 0.20
2 (15-28 August) 147 0.40 0.06 0.28 0.52
Entire Season 446 0.23 0.03 0.18 0.29
2002
Lower Survey Area
1 (1-14 August) 234 0.22 0.02 0.17 0.26
2 (15-28 August) 105 0.52 0.06 0.41 0.63
Entire Season 339 0.31 0.02 0.26 0.36
Upper Survey Area
1 (1-14 August) 0
2 (15-28 August) 11 0.32 0.12 0.09 0.55
Entire Season 11 0.32 0.12 0.09 0.55
Areas Combined
1 (1-14 August) 234 0.22 0.02 0.17 0.26
2 (15-28 August) 116 0.50 0.05 0.40 0.60
Entire Season 350 0.31 0.02 0.26 0.36

& Number of anglers interviewed.

b Number of fish caught per angler-hour of effort
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such as effort, catch and harvest. For the lower area, we estimated effort, catch and harvest for
the period 1-16 August.

Estimated sport fishing effort was 3,117 (SE = 283) angler-hours in the lower survey area from
1-16 August; estimated catch was 662 (SE = 159) coho salmon; and estimated harvest was 271
(SE = 91) coho salmon. CPUE was 0.15 fish/h (SE = 0.03) for the areas combined during the
first temporal component of the coho saimon fishery, and 0.40 fish/h (SE = 0.06) during the
second tempora component (Table 8). CPUE for the entire fishery was 0.23 fish/h (SE = 0.03).



In the lower area from 1-16 August, anglers caught at least one coho salmon during 50% (SE =
4) of fishing trips, 28% (SE = 3) of fishing trips resulted in a harvest of at least one fish (Table
9). Nineteen percent (SE = 3) of anglers harvested two or more coho salmon and very few
anglers (2%; SE = 1) reported harvesting a bag limit of three coho salmon. The first coho
salmon harvested accounted for 34% of the total 176 coho salmon harvested by interviewed
anglers.

Table 9.-Distribution of catch and harvest during the coho salmon
sport fishery on the lower Alagnak River, 1-16 August, 2001 and 2002.

Catch (Released + Kept) Harvest (Kept)
Number Percent 95% CI Percent 95% CI
of Fish of Trips SE Lower Upper of Trips SE Lower Upper
2001
0 50 4 43 57 72 3 66 78
1+ 50 4 43 57 28 3 22 34
2+ 30 3 24 37 19 3 14 24
3+2 11 2 7 16 2 1 0 3
4+ 7 2 3 10
5+ 4 1 1 6
6+ 3 1 1 5
2002
0 38 3 32 45 60 4 53 67
1+ 62 3 55 68 40 4 33 47
2+ 43 4 36 49 8 2 4 12
3+2 32 3 26 39 0 0 0 1
4+ 22 3 16 28
5+ 17 3 12 22
6+ 15 3 10 20

& Number of fish harvested = 3.

During the entire 2002 coho salmon fishery, the mgjority of anglers were found in the lower
survey area. A few anglers did move upriver after 16 August, but fishing effort was minimal in
the upper survey area (Table 8; Appendices A4 and A5), thus few anglers were counted or
interviewed in the upper area. Only one count per day continued to be conducted in the upper
area due to the lack of fishing effort, thus we were not able to estimate effort, catch and harvest
in the upper area. For the lower area, we estimated effort, catch and harvest for the period 1-28
August.

Estimated sport fishing effort was 3,781 (SE = 441) angler-hours in the lower survey area from
1-28 August; estimated catch was 904 (SE = 222) coho salmon; and estimated harvest was 201
(SE = 52) coho salmon. CPUE was 0.22 fish/h (SE = 0.02) for the areas combined during the
first temporal component of the coho salmon fishery, and 0.50 fish/h (SE = 0.05) during the
second temporal component (Table 8). CPUE for the entire fishery was 0.31 fish/h (SE = 0.02).
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In the lower area from 1-28 August, anglers caught at least one coho salmon during 62% (SE =
3) of fishing trips; 40% (SE = 4) of fishing trips resulted in a harvest of at least one fish (Table
9). Eight percent (SE = 2) of anglers harvested two or more coho salmon and very few anglers
(<1%; SE = 0) reported harvesting a bag limit of three coho salmon. The first coho salmon
harvested accounted for 81% of the total 155 coho salmon harvested by interviewed anglers.

Angler Characteristics

During the 2001 coho salmon fishery, 92% of anglers were guided, 91% were nortAlaskan U.S.
residents, while only 3% were non-local Alaskan residents. Most anglers were adults (91%), and
most were male (91%; Table 10). During the 2001 coho salmon season, 23% of anglers used
spin gear, 60% used fly gear, and 17% used both.

During the 2002 coho salmon fishery, 89% of anglers were guided, 95% were nontAlaskan U.S.
residents, while only 5% were Alaskan residents. Most anglers were adults (99%), and most
were male (87%; Table 10). During the 2002 who salmon season, 25% of anglers used spin
gear, 58% used fly gear, and 18% used both.

Biological Composition

During 2001, biological data were collected from 129 harvested coho salmon; ageable scales
were available for 106 fish. The biologica sampling goa of 145 coho salmon with ageable
scales was not met. The majority of the harvest was male (72%, SE = 4; Table 11). The
predominant age groups were 2.1 (53%, SE = 5), 1.2 (19%, SE = 4), and 1.1 (18%, SE = 4).
Average length of sexes combined was 617 mm (SE = 3) and average weight was 4,356 g (SE =
63). The shortest coho salmon sampled was 485 mm (2,380 g) and the longest was 692 mm
(6,050 g).

During 2002, biological data were collected from 99 harvested coho salmon; ageable scales were
available for 83 fish. The biological sampling goal of 103 coho salmon with ageable scales was
not met. The majority of the harvest was male (81%, SE = 4; Table 12). The predominant age
groups were 2.1 (54%, SE = 6), 1.1 (25%, SE = 5), and 1.2 (13%, SE = 4). Average length of
sexes combined was 623 mm (SE = 3) and average weight was 4,286 g (SE = 70). The shortest
coho salmon sampled was 459 mm (1,700 g) and the longest was 681 mm (5,900 g).

DISCUSSION

The first survey conducted on the salmon fisheries in the lower Alagnak River was a survey of
the chinook salmon fishery in 1988 (Brookover 1989). We designed the 2001 study based on the
precision of those creel estimates, growth of both fisheries since 1989, and a fairly high level of
stratification and sampling effort. Effort, catch and harvest estimates for 2001 attained the
accuracy and precision we desired, thus the results were used to plan the 2002 survey in order to
minimize bias and improve precision.

Although credl technicians could not interview every angler that fished in the study area, they
likely sampled 80%-85% of al anglers participating in the fishery during each of the scheduled
sampling days. On many occasions creedl technicians traveled to various portions of the river and
verified that little effort was occurring outside the survey boundaries.

The study design for the chinook and coho salmon sport fishery in the Alagnak River in 2001
and 2002 was more robust than previous studies (Dunaway 1990, 1994; Naughton and
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Table 10.-Number and percent of angler trips by angler and gear
type during the coho salmon sport fishery on the lower and upper
Alagnak River, 1-28 August, 2001 and 2002.

2001 2002
Angler Angler
Characteristic Trips Percent Trips Percent
ANGLERTYPE
Guided 412 92 310 89
Unguided 18 4 34 10
Guide who is fishing 16 4 6 2
RESIDENCY
Alaskan Residents
Local Alaskan Residents® 3 1 0 0
Nonlocal Alaskan Residents” 12 3 17 5
Non-Alaskan Residents
U.S. Resident 404 91 332 95
Non-U.S. Resident 27 6 1 0
GENDER
Male 405 91 306 87
Female 41 9 44 13
YOUTH/ADULT
Y outh 38 9 5 1
Adult 408 91 345 99
TACKLE TYPE
Spin 102 23 86 25
Fly 267 60 202 58
Spin and Fly 77 17 62 18
Total Angler Trips 446 350

& Alaskan resident living in Levelock and Naknek/King Salmon area.

b All other Alaskan residents.
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Gryska 2000); however, several statistics are comparable. These statistics include catch rates,
angler characteristics, and age composition of sport harvest.

CHINOOK SALMON FISHERY
Catch per unit effort for the chinook salmon season in 2001 and 2002 was lower than observed in
1989 and 1998 (not reported in 1993). Anglers caught 0.11 and 0.16 chinook salmon/h in 2001
and 2002, respectively, whereas in 1998 CPUE was 0.20 chinook salmon/h and in 1989 CPUE
was 0.18 chinook salmon/h (Table 13; Dunaway 1994; Naughton and Gryska 2000). Though the
chinook salmon fishery in the Alagnak River typicaly peaks in mid to late July, catch rates



Table 11.-Mean lengths (millimeters) and weights (grams) of coho
salmon, by sex and age group, from samples collected from the lower
Alagnak River sport harvest, 7-26 August, 2001.

Age Group
Unknown 1.1 1.2 2.1 2.2 2.3 3.1 Total
Females
Percent 6 8 14 1 28
SE 2 3 3 1 4
Sample size 6 8 15 1 30
Mean length 608 615 599 619 614 612
SE 9 5 8 8 4
Sample size 9 6 8 15 1 39
M ean weight 4,294 3,803 3,843 4,143 4,470 4,073
SE 292 179 121 172 103
Sample size 9 6 8 15 1 39
Males
Percent 12 11 39 4 3 3 72
SE 3 3 5 2 2 2 4
Sample size 13 12 41 4 3 3 76
Mean length 618 624 596 623 644 605 634 619
SE 6 5 11 6 8 17 10 3
Sample size 14 13 12 41 4 3 3 90
M ean weight 4434 4550 4,058 4,593 4,520 4,077 4,843 4,479
SE 150 149 280 117 85 466 106 75
Sample size 14 13 12 41 4 3 3 90
All Samples
Percent 18 19 53 5 3 3 100
SE 4 4 5 2 2 2 0
Sample size 19 20 56 5 3 3 106
Mean length 614 621 597 622 638 605 634 617
SE 5 4 7 5 9 17 10 3
Sample size 23 19 20 56 5 3 3 129
M ean weight 4,380 4,314 3,972 4,473 4510 4,077 4,843 4,356
SE 143 140 173 100 67 466 106 63
Sample size 23 19 20 56 5 3 3 129
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were decreasing during this period in the 2001 and 2002 chinook salmon surveys (Table 3). This
may have been due to a number of anglers switching from targeting chinook to chum salmon
over the course of a day, as was noted by the survey technicians. Effort in angler hours as
documented during an angler interview was not differentiated by species type, thus CPUE was
estimated from total effort which resulted in alow CPUE estimate for chinook salmon.

The proportion of guided anglers was consistent with previous studies. Guided anglers
comprised 84% of anglers interviewed on the lower Alagnak River in 2001 and 78% in 2002,
compared to 82% in 1998, 83% in 1993, and 78% in 1989 (Table 13). Although spin gear was
the predominant choice for anglers in the 1993, 1998, 2001, and 2002 studies, the proportions



Table 12.-Mean

lengths (millimeters) and weights

(grams) of coho salmon, by sex and age group, from
samples collected from the lower Alagnak River sport
harvest, 7-26 August, 2002.

Age Group
Unknown 1.1 1.2 2.1 2.2 Tota
Females
Percent 7 2 10 19
SE 3 2 3 4
Sample size 6 2 8 16
Mean length 608 609 633 622 616
SE 9 16 8 7 6
Sample size 4 6 2 8 20
Mean weight 3,913 3,713 4,150 4,119 3,959
SE 252 287 250 146 117
Sample size 4 6 2 8 20
Males
Percent 18 10 45 7 81
SE 4 3 6 3 4
Sample size 15 9 37 6 67
Mean length 620 630 610 626 633 625
SE 16 7 10 5 11 4
Sample size 12 15 9 37 6 79
Mean weight 4,371 4,467 4,161 4,374 4,400 4,369
SE 268 221 145 108 272 80
Sample size 12 15 9 37 6 79
All Samples
Percent 25 13 54 7 100
SE 5 4 6 3 0
Sample size 21 11 45 6 83
Mean length 617 624 614 625 633 623
SE 12 7 9 4 11 3
Sample size 16 21 11 45 6 99
Mean weight 4256 4,251 4,159 4,328 4,400 4,286
SE 213 190 122 93 272 70
Sample size 16 21 11 45 6 99

1989, 1993, 1998, and 2001 surveys.
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have changed. The percent of anglers using spinning gear decreased from 73% in 1993 and 84%
in 1998 to 56% in 2001 and 44% in 2002, whereas the percent of anglers using fly gear
exclusively increased from 21% in 1993 and 12% in 1998 to 23% in 2001 and 35% in 2002
(Table 13).

The age composition of chinook salmon harvested in the sport fishery was similar among the
However, the age composition of chinook salmon
harvested during 2002 changed from previous studies. Age-1.3 and -1.4 chinook samon
comprised more than 80% of the sport harvest sampled in the 1989, 1993, 1998, and 2001
surveys, whereas they comprised only 61% of the harvest in 2002. Age-1.4 chinook salmon was



Table 13.-Comparison of catch rates, angler characteristics, and gear selection
observed during surveys of the chinook salmon sport fishery in the lower Alagnak
River in 1989, 1993, 1998, 2001, and 2002.

Survey Y ear
Statistic 1989°% 1993 1998° 2001 2002
Survey Dates 28 June - 2 duly - 2 duly - 25 June - 25 June -
6 August 3 August 29 July 31 July 31 July
Total Interviews 758 2,204 1,480 1,023 983
Completed-trip Interviews 758 229 356 437 486
CPUE 0.18 Not reported 0.20 0.11 0.16
Percentage of Angler-trips
ANGLER TYPE
Guided 78 83 82 84 78
Unguided 22 17 13 14 21
Guide who isfishing 5 2 1
RESIDENCY
Non-Alaskan Residents Not reported Not reported 92 96 93
Alaskan Residents Not reported Not reported 8 4 7
TACKLETYPE
Spin Not reported 73 84 56 44
Fly Not reported 21 12 23 35
Spin and Fly Not reported 7 4 21 21

& Dunaway 1990.
b Dunaway 1994.
¢ Naughton and Gryska 2000.

the predominant age class, 51%, 61%, and 51% of the sample in 1993, 1998, and 2001
respectively (Dunaway 1990, 1994; Naughton and Gryska 2000). In 2002, age 1.3 was the
predominant age class, comprising 35% of the sample. This is likely due to an exceptionally
strong parent escapement in 1997 resulting in a strong return of 1.3sin 2002.

COHO ALMON FISHERY

Though the coho salmon fishery in the Alagnak River typically peaks in mid August, catch rates
increased during the final 14 days of the 2001 and 2002 coho salmon studies, primarily due to
increased CPUE in the upper area (Table 8). This may have been due to a number of anglers
switching from targeting chum salmon in early August to coho salmon in late August, as was
noted by the survey technicians.

Prior to the 2001 and 2002 creel surveys, little emphasis had been placed on obtaining
information about the coho salmon fishery. Statistics for coho salmon were not reported for the
1998 study, and the 1989 study ended on 6 August, early in the coho salmon fishery. Therefore,
comparisons can only be made to the 1993 study.
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The proportion of guided anglersin 2001 and 2002 was consistent with the 1993 survey. Guided
anglers comprised 92% of anglers interviewed on the lower Alagnak River in 2001 and 89% in
2002, compared to 95% in 1993 (Dunaway 1994). Although fly gear was the predominant
choice for anglers on the lower river in the 1993, 2001, and 2002 surveys, the proportions have
changed. The percent of anglers using fly gear increased from 45% in 1993 to 60% in 2001 and
58% in 2002, whereas the percent of anglers using spin gear decreased from 43% in 1993 to 23%
in 2001 and 25% in 2002.

The age composition of coho sailmon harvested in the sport fishery was similar among the 1993,
2001, and 2002 surveys. Age-2.1, -1.2, and -1.1 coho salmon comprised more than 89% of the
sport harvest sampled in al three surveys. Age-2.1 coho salmon was the predominant age class,
comprising 75%, 53%, and 54% of the sample in 1993, 2001, and 2002, respectively.

CONCLUSIONS AND RECOMMENDATIONS

The results of the 2001 and 2002 chinook salmon surveys were very similar to the 1989, 1993,
and 1998 creel surveys. The 2001 and 2002 surveys were most useful in describing the
utilization of the lower Alagnak River chinook and coho salmon sport fisheries by nonresident
guided anglers who either used local lodges or were flown in from another lodge for the day.
These anglers tend to fish on scheduled patterns easily captured by this survey method. Only 11
local Alaskan residents were interviewed for the duration of the chinook and coho salmon
surveys, thisis most likely due to the remoteness of the river.

The study design used in 2002 proved to be effective for sampling this fishery. By using similar
methods in future surveys, information will be more comparable and thus more useful for
monitoring changes within the fishery. Periodic surveys of the Alagnak River chinook and coho
salmon fishery should be continued in future years to ensure effective managemert of this sport

fishery.
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Appendix Al.-Daily statistics for days sampled during the chinook salmon fishery on the lower Alagnak River,
25 June-31 July, 2001.

Total
Temporal Angler Count Anglers Effort Catch CPUE Harvest HPUE
Stratum Date Total M ean Interviewed Est. SE Est. SE Est. SE Est. SE Est. SE
1 25-Jun 4 13 8 20 17 0 0 0.00 0.00 0 0 0.00 0.00
1 26-Jun 22 7.3 16 110 40 13 8 0.12 0.07 6 4 0.06 0.04
1 29-Jun 10 33 19 50 61 2 2 0.04 0.02 1 1 0.01 0.01
1 1-Jul 35 11.7 34 175 56 10 6 0.06 0.03 1 1 0.01 0.01
1 3-Jul 48 16.0 32 240 52 24 8 0.10 0.03 8 4 0.04 0.01
1 4-Jul 56 18.7 46 280 104 51 22 0.18 0.05 16 8 0.06 0.02
1 5-dul 75 25.0 36 375 57 75 20 0.20 0.04 40 8 0.11 0.02
1 6-Jul 55 18.3 44 275 93 49 19 0.18 0.04 14 6 0.05 0.02
2 8-Jul 85 28.3 51 425 113 63 21 0.15 0.03 14 6 0.03 0.01
2 9-Jul 82 27.3 58 410 157 94 38 0.23 0.04 24 10 0.06 0.01
2 10-Jul 81 27.0 59 405 107 119 35 0.29 0.04 19 7 0.05 0.01
2 13-Jul 83 29.3 45 440 49 14 14 0.03 0.03 14 14 0.03 0.03
2 14-Jul 144 48.0 85 720 175 69 21 0.10 0.02 26 9 0.04 0.01
2 15-Jul 149 49.7 89 745 309 111 50 0.15 0.03 27 13 0.04 0.01
2 16-Jul 133 44.3 78 665 282 70 31 0.11 0.02 39 18 0.06 0.01
3 19-Jul 148 49.3 60 740 156 112 31 0.15 0.03 4 12 0.06 0.01
3 21-Jul 83 29.3 70 440 167 19 9 0.04 0.01 5 3 0.01 0.01
3 26-Jul 36 12.0 36 180 116 0 0 0.00 0.00 0 0 0.00 0.00
3 27-dul 91 30.3 62 455 141 8 4 0.02 0.01 3 2 0.01 0.00
3 28-Jul 58 19.3 50 290 84 6 3 0.02 0.01 0 0 0.00 0.00
3 30-Jul 40 13.3 45 200 91 0 0 0.00 0.00 0 0 0.00 0.00




Appendix A2.-Daily statistics for days sampled during the chinook salmon fishery on the lower Alagnak River,
25 June-31 July, 2002.

Ge

Total
Temporal Angler Count Anglers Effort Catch CPUE Harvest HPUE

Stratum Date Total M ean Interviewed Est. SE Est. SE Est. SE Est. SE Est. SE
1 25-Jun 0 0.0 2 0 0 0 0 0.00 0.00 0 0 0.00 0.00
1 26-Jun 0 0.0 0 0 0 0 0 0 0
1 27-Jun 5 17 11 25 16 0 0 0.00 0.00 0 0 0.00 0.00
1 2-Jul 30 10.0 23 150 57 26 11 0.17 0.04 5 3 0.04 0.02
1 3-Jul 37 12.3 24 185 69 129 52 0.70 0.11 28 12 0.15 0.04
1 4-Jul 79 26.3 64 395 134 138 57 0.35 0.09 30 13 0.08 0.02
1 5-dul 12 14.0 44 210 114 111 64 0.53 0.13 24 16 0.11 0.05
1 6-Jul 108 36.0 69 540 210 232 110 0.43 0.13 56 28 0.10 0.04
2 7-Jul 118 39.3 75 590 235 182 85 0.31 0.08 52 24 0.09 0.02
2 11-Jul 39 19.5 42 293 38 79 19 0.27 0.05 27 7 0.09 0.02
2 12-Jul 66 22.0 42 330 120 91 39 0.28 0.07 26 12 0.08 0.02
2 13-Jul 144 48.0 73 720 199 113 37 0.16 0.03 51 16 0.07 0.01
2 14-Jul 98 32.7 68 490 160 126 46 0.26 0.05 40 16 0.08 0.02
2 17-Jul 58 19.3 56 290 72 9 4 0.03 0.01 5 3 0.02 0.01
2 18-Jul 77 25.7 57 385 122 17 7 0.04 0.01 4 2 0.01 0.01
3 19-Jul 98 32.7 53 490 208 15 9 0.03 0.01 9 6 0.02 0.01
3 21-Jul 86 28.7 62 430 120 10 5 0.02 0.01 10 5 0.02 0.01
3 24-Jul 94 313 56 470 70 5 3 0.01 0.01 0 0 0.00 0.00
3 25-Jul 69 23.0 42 345 132 0 0 0.00 0.00 0 0 0.00 0.00
3 28-Jul 41 13.7 45 205 80 7 7 0.03 0.04 7 7 0.03 0.04
3 29-Jul 73 24.3 51 365 135 5 5 0.01 0.01 1 1 0.00 0.00
3 31-Jul 11 13.7 24 205 33 0 0 0.00 0.00 0 0 0.00 0.00
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Appendix A3.-Daily statistics for days sampled during the coho salmon fishery on the lower Alagnak River,

1-28 August, 2001.

Total
Temporal Angler Count Anglers Effort Catch CPUE Harvest HPUE

Stratum Date Total Mean Interviewed Est. SE Est. SE Est. SE Est. SE Est. SE
1 2-Aug 48 16.0 35 192 59 7 5 0.03 0.02 1 1 0.01 0.01
1 3-Aug 55 18.3 40 220 64 1 1 0.00 0.00 1 1 0.00 0.00
1 4-Aug 65 21.7 59 260 98 10 5 0.04 0.01 0 0 0.00 0.00
1 8-Aug 55 18.3 42 220 12 43 17 0.20 0.08 4 3 0.02 0.01
1 9-Aug A 11.3 28 136 64 21 11 0.15 0.04 8 5 0.06 0.03
1 11-Aug 56 18.7 44 224 72 42 18 0.19 0.06 19 8 0.08 0.03
1 13-Aug 32 10.7 23 128 21 47 16 0.37 0.11 19 7 0.15 0.05
1 14-Aug 46 15.3 28 184 20 139 54 0.75 0.28 24 7 0.13 0.04
2 15-Aug 37 12.3 34 148 20 18 10 0.12 0.06 12 11 0.08 0.07
2 16-Aug 59 19.7 33 236 98 83 34 0.35 0.02 83 34 0.35 0.02
2 19-Aug 4 13 9 16 14 4 4 0.28 0.14 4 4 0.25 0.12
2 20-Aug 5 1.7 16 20 17 2 2 0.10 0.05 2 2 0.10 0.05
2 22-Aug 3 1.0 11 12 10
2 23-Aug 3 1.0 12 12 10
2 24-Aug 3 1.0 18 12 10 4 4 0.33 0.10 0 0 0.00 0.00
2 26-Aug 10 33 14 40 22
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Appendix Ad.-Daily statistics for days sampled during the coho salmon fishery on the lower Alagnak River,

1-28 August, 2002.

Total
Temporal Angler Count Anglers Effort Catch CPUE Harvest HPUE
Stratum Date Total Mean Interviewed Est. SE Est. SE Est. SE Est. SE Est. SE
1 1-Aug 45 15.0 31 180 70 1 1 0.00 0.01 0 0 0.00 0.00
1 2-Aug a7 235 37 282 138 16 11 0.06 0.03 6 5 0.02 0.02
1 3-Aug 68 22.7 41 272 38 104 64 0.38 0.23 29 11 0.11 0.04
1 7-Aug 45 15.0 20 180 33 49 22 0.27 0.11 13 7 0.07 0.04
1 9-Aug 37 12.3 23 148 21 124 74 0.84 0.49 1 1 0.01 0.01
1 10-Aug 55 18.3 28 220 197 61 56 0.28 0.12 22 20 0.10 0.02
1 12-Aug 38 12.7 25 152 74 68 52 0.44 0.30 14 8 0.10 0.03
1 13-Aug 50 16.7 29 200 73 83 41 0.42 0.15 24 10 0.12 0.03
2 16-Aug 15 5.0 16 60 41 12 9 0.21 0.06 5 3 0.08 0.02
2 17-Aug 18 6.0 17 72 10 36 9 0.51 0.11 6 2 0.08 0.03
2 18-Aug 11 55 13 66 66 45 45 0.68 0.17 9 9 0.13 0.04
2 20-Aug 26 8.7 20 104 54 41 25 0.39 0.15 6 4 0.06 0.02
2 21-Aug 33 11.0 18 132 8 66 13 0.50 0.09 10 4 0.07 0.03
2 24-Aug 13 4.3 16 52 22 32 17 0.61 0.24 4 3 0.08 0.05
2 25-Aug 9 3.0 11 36 15 22 12 0.60 0.26 1 1 0.02 0.03
2 26-Aug 1 0.3 5 4 3 5 5 1.36 0.25 0 0 0.00 0.00




Appendix A5.-Numbers of anglers
counted in the upper area of the Alagnak
River during the chinook and coho
salmon fisheries, 2001 and 2002.

Chinook Coho
Anglers Anglers
Date Counted Date Counted
2001
25-Jun 0 2-Aug 0
1-Jul 4 3-Aug 1
3-Jul 12 4-Aug 0
5-Jul 16 9-Aug 0
8-Jul 3 15-Aug 3
9-Jul 18 20-Aug 7
14-Jul 4 22-Aug 9
16-Jul 10 24-Aug 2
21-Jul 2
26-Jul 0
27-dul 9
2002
26-Jun 0 1-Aug 4
27-Jun 0 7-Aug 2
2-Jul 1 10-Aug 6
3-Jul 2 13-Aug 4
7-Jul 2 16-Aug 13
11-Jul 0 17-Aug 5
12-Jul 3 18-Aug 9
13-Jul 0 26-Aug 2
21-ul 11
28-Jul 0
29-Jul 4
31-Jul 3
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