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ABSTRACT

Angler effort and harvests of chinook salmon Oncorhynchus tshawytscha, coho salmon Oncorhynchus
kisutch, chum salmon Oncorhynchus keta, and pink salmon Oncorhynchus gorbuscha were estimated at
Gastineau Hatchery from 21 June to 29 September 1996. An estimated 19,189 (SE = 557) angler-hours
were expended to harvest a total of 695 (SE = 73) large chinook salmon at least 28 inches (71 cm) in total
length, 88 (SE = 31) small chinook salmon (< 28 inches in length), 2,860 (SE = 285) large coho salmon at
least 16 inches (41 cm) in length, 765 (SE = 130) small coho salmon (< 16 inches in length), 2,274 (SE =

250) chum salmon, and 1,039 ( SE = 135) pink salmon.

Key words: Creel survey, roadside, angler effort and harvest, sport fishery, hatchery, chinook salmon,

Oncorhynchus  tshawytscha, coho

salmon, Oncorhynchus kisutch, chum salmon,

Oncorhynchus keta, pink salmon, Oncorhynchus gorbuscha, Juneau, Gastineau Hatchery,

Southeast Alaska.

INTRODUCTION

Roadside sport fisheries in marine waters near
Juneau offer unique fishing opportunities for both
Alaskan residents and tourists visiting the area. In
1995 anglers spent an estimated 24,327 angler-
days of shoreline saltwater fishing along the
Juneau roadside (Howe et al. 1996). This
represents an estimated 47% of the total marine
shoreline participation (51,469 angler days) in
Southeast Alaska and 17% of the total marine
participation (145,854 angler days) in the Juneau
area during 1995. Demand for roadside fishing
opportunities in the Juneau area is very high as
about 39% of the population of Southeast Alaska
resided in the Juneau borough in 1990 according
to the U.S. census, and the area is also visited by
over 400,000 tourists each summer (McDowell
Group 1994). The Gastineau Hatchery, located
about 3 miles north of Juneau (Figure 1), is a
popular destination for tourists and residents
alike: 102,600 paying customers toured the
facility in 1996 (Rick Focht, Gastineau Hatchery
operations manager, Juneau, personal communi-
cation). The hatchery is owned and operated by
Douglas Island Pink and Chum, Inc. (DIPAC), a
private non-profit corporation.

Although harvests for the entire Juneau road
system are estimated by questionnaires mailed
annually to sport anglers, an on-site creel survey
was used to obtain more timely and detailed
information on the sport fishery for terminal runs
of chinook, coho, chum, and pink salmon to
Gastineau Hatchery. The sport fishery at the

hatchery targets chinook, pink and chum salmon
from late June through August, and then coho
salmon in September.

In 1991, the hatchery, in cooperation with the
Alaska Department of Fish and Game (ADF&G)
through the Sport Fish Partnership Program,
installed a floating dock to increase access for
road-side anglers. Salmon enhancement at
Gastineau and nearby Sheep Creek hatcheries
(Figure 1) have been extensive in recent years
(Table 1), particularly for chinook and coho
salmon, the two species of salmon most preferred
by anglers in Southeast Alaska (Jones & Stokes
1991).

Since 1993, ADF&G staff have assisted
Gastineau Hatchery in developing an on-site creel
survey program to estimate sport harvests at the
site. Hatchery personnel conduct the survey,
while ADF&G analyzed the data to estimate
effort and harvests. In 1995 an estimated 157
large chinook salmon (SE = 36), 2,212 large coho
salmon (SE = 303), 2,047 chum salmon (SE =
254), and 3,421 pink salmon (SE = 250) were
harvested between 3 July and 25 September
(Beers 1996).

Sport harvests of chinook salmon in Southeast
Alaska are limited by a management plan which
also requires estimation of contributions of
hatchery chinook salmon stocks. In 1994,
ADF&G entered into an agreement with the
Gastineau Hatchery to rear chinook salmon for
release at several sites in the Juneau area,
including waters around the hatchery. The creel
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Figure 1.—Location of the Gastineau Hatchery roadside sport fishery, northern Southeast Alaska.




Table 1.— Summary of hatchery-reared salmon smolt releases at Sheep Creek and Gastineau Hatchery
since 1991. All fish were reared at Gastineau or Sheep Creek hatcheries except as noted.

Year Release site Pink Chum Chinook Coho
Sheep Creek 16,258,086 37,874,036 100,5432 505,287
1991 Gastineau Hatchery 14,846,296 11,326,584 43,595 507,819
Sheep Creek 31,636,411 26,585,790 0 582,739
1992 Gastineau Hatchery 15,420,079 11,959,067 191,765 392,508
Sheep Creek 32,660,175 27,002,939 0 562,150
1993 Gastineau Hatchery 15,768,972 11,891,265 207,536 477,999
Sheep Creek 0 14,635,458 0 563,357
1994 Gastineau Hatchery 8,663,398 5,869,938 256,916 380,282
Sheep Creek 0 44 673,729 28,529 611,362
1995 Gastineau Hatchery 8,539,515 11,825,076 158,681 422,482
Sheep Creek 0 41,240,146 35,423 511,456
1996 Gastineau Hatchery 8,750,004 11,474,457 64,456 347,512

@ Reared at Snettisham Hatchery.

survey will provide information to properly
evaluate the hatchery as a release site and
terminal harvest area.

In 1996, hatchery personnel repeated the survey
and ADF&G staff again provided technical
planning and analysis assistance to ensure validity
of the survey given personnel and budget
constraints.

OBJECTIVE

The objective of the 1996 Gastineau Hatchery
roadside creel survey was to estimate effort and
harvests of pink, chum, coho and chinook salmon
from the floating dock and beach adjacent to the
hatchery from 1 July through 6 October, such that
estimates were within specified values 95% of the
time: angler-hours of effort +5%, pink salmon
harvest +15%, chum salmon +20%, coho salmon
harvest +25%, and chinook salmon harvest +35%.

METHODS

There are two survey sites: a non-snagging zone,
which includes a 150-ft floating dock and 100
ft

of beach adjacent to the dock (on the side oppos-
ite the hatchery building), and an area open to
snagging which includes the remaining 100 yards
of beach extending to a private barge landing.
Both locations are clearly marked and fishing
rules are enforced by hatchery personnel. Both
sites are discrete in shape and size and easily
surveyed.

A stratified, two-stage roving creel survey based
on expansion of sample ratios was used to
estimate fishing effort and harvest from 21 June
to 29 September 1996. The survey began nine
days ahead of the scheduled 1 July start because
chinook salmon showed up earlier than
expected; a contingency sampling schedule had
been prepared and was implemented so that the
entire harvest of chinook salmon would be
included in the survey. Also, the survey was
terminated one week early because of lack of
angling effort (Rick Focht, Gastineau Hatchery
manager, Juneau, personal communication).
Days were primary sampling units and anglers
within days were secondary sampling units. Two
sites (snagging and non-snagging zones), fifteen
weekly (7-day) seasonal strata, and weekday
versus weekend-holiday stratifications were



maintained1. Because the survey began on the last
weekday of the first weekly sample period (June
21); data for this day was expanded for that
sampling day only, and not the entire weekday
(Monday through Friday) period. There were 60
discrete strata.

The sampling day was defined as beginning at
early civil twilight or 0600 (whichever was later)
and ending at late civil twilight as computed for
the mid-day of the sample week. Most angling at
the site was expected to occur between these hours.
During each sampling day, anglers were counted
six times. The first ‘count’ in each sampling day
occurred, according to a random selection, at the
mid-point of the first, second, or last third of the
first one-sixth of each sampling day. Subsequent
‘counts’ were conducted at intervals equal to one-
sixth the length of each sampling day. These
counts were considered instantaneous and
reflected fishing effort at the time of the count.

Effort was estimated by multiplying the average
angler count for the day for each location by the
hours available for sampling each day. The
harvest per unit effort (HPUE) for each fish
species was estimated from completed-trip
interviews. The estimated harvest was obtained
from the product of the effort and HPUE
estimates.

When not counting anglers, the technician
interviewed anglers completing their trip without
regard to angler success (angler harvest).
Interviews were conducted during one-hour
periods that alternated between sites (non-
snagging or snagging). The site to start interviews
in each strata was selected at random and then
alternated each day sampled.

During each interview, anglers were asked to
report their effort and harvest at the site being
sampled. As many completed-trip interviews as
possible were obtained during each day selected
for sampling. Since hatchery technicians had other
assigned duties, interviews were not conducted at
some times each day; however, sampling of anglers
exiting the survey area was expected to occur

! Weekdays = Mondays—Fridays. Weekend/holidays = Saturdays,

Sundays, Independence Day (4 July), and Labor Day (2
September).

roughly in proportion to the number exiting the site
at different times of the day.

Angler effort, estimates of total harvest, associated
variances and standard errors were calculated
according to the following procedures.

The harvest in each stratum was estimated by

Dn H, (1)

H, = @)
dn

where H,;6 is the estimated harvest in day i
stratum h, d,7 is the number of days sampled in
stratum h, and Dy, 8 is the total number of days in
stratum h.

The variance of the harvest in each stratum was
estimated by

dn
Z(I:Ihi b ﬁh)z

VA= (1-f1,) Dy
h 4 (dn - ) 3)
dn
+fiLzV[I:Ihi]

i=1
where 4,9 =d;/ Dy 10.

The harvest for each sampling day was estimated
by

ﬁhi = Ehi HPUE;I (4)

where HPUE;II is the jackknife estimate of

mean HPUE during stratum h day i, and E,, 12 is

the fishing effort in angler-hours during the
same time.

Angler effort in each day was estimated by

Ehi = Ty ;hi ©))
where Tj, 13 is the number of hours in a sampling
day and ;hi 14 is the average number of anglers

counted in day i stratum h. If X;;15 = 0 and
anglers were interviewed, then H,; 16 in equation



(4) was set equal to the observed harvest. In
contrast, if x;;17 > 0 and no anglers were

interviewed, then HPUE; 18 in equation (4) was
set equal to the mean HPUE; 19 for the stratum.

The variance of Epj 20 was estimated by (Wolter
1985)

Thi

Z(Xhij = Xhig-1) )2

2

2 Thi (I'hi - 1) ©)

where 1y; is the number of times anglers were
counted in day i.

V[Ehi] =T

The variance of the harvest Hy;21 in a period was
estimated by (Goodman 1960)

VIHA]= VIEu] HPUEh? 7
+ VIHPUE] E: - VIEw] VIHPUE ]

The HPUE;i9 and its variance were calculated
according to procedures in Efron (1982). The
inherent correctable bias of m;3 10 (the number of
interviews in a sampling period) of jackknife
estimates were removed according to the
procedure in Efron (1982, p. 6).

Harvest and effort (and their variances) for the
entire season were the sums of the estimates for
each stratum.

RESULTS

Sampling information, including angler counts
and numbers of completed interviews, is
presented in Appendix Al.

Effort for all species totaled 19,189 (SE = 557,
RP = 6%) angler-hours. The highest levels of
effort were expended during the chinook and
coho salmon fisheries. An estimated 2,860 (SE =
285, RP = 20%) large coho at least 16 inches (41
cm) in length, 2,274 (SE = 250, RP = 22%)
chum, 1,039 (SE = 135, RP = 26%) pink and 695
(SE = 73, RP = 21%) large chinook salmon at
least 28 inches (71 c¢cm) in length were harvested at
Gastineau Hatchery from 21 June to 29 September
(Table 2). Anglers harvested most chinook
salmon in late June and early July, although

small numbers were taken later during the chum
and pink salmon fishery. Most of the chum
salmon harvest occurred in July while the
majority of the pink salmon harvest took place in
August. Coho salmon harvests were strong from
mid-August to mid-September. In addition, 88
(SE = 31) small chinook less than 28 inches (71
cm) and 765 (SE = 130) small coho salmon less
than 16 inches (41 cm) in length were harvested.
A small portion of effort and chinook salmon
harvest occurred two days prior to the start of
the survey (19-20 June); hatchery personnel
interviewed 20 anglers exiting the site with fish.
During this pre-survey period, technicians
observed 15 large and 1 small chinook salmon
harvested; adding this harvest to the creel survey
estimate gives a minimum harvest estimate of
710 large and 89 small chinook salmon.

Appendix A2 contains a listing of the final data
sets used for the analysis.

DISCUSSION

Although effort (angler-hours) at the site was
slightly lower in 1996 than in 1995 (Beers
1996), a regular influx of salmon from late June
to mid-September allowed for continued fishing
opportunity throughout the survey period.
Harvests of chinook and chum salmon were the
highest on record, whereas pink salmon harvests
were below average and large coho salmon
harvests about average (Table 3).

Early arrival of chinook salmon at the site
necessitated implementation of the contingency
sampling schedule on 21 June and as noted, a
few chinook were harvested prior to the survey.
Also, because a few anglers fished outside the
sampled fishing day during the creel survey
season, estimates of total harvest may contain a
small negative bias.

While the sampling design was similar to the one
used in 1995 (Beers 1996), minor changes were
made to insure valid sampling techniques were
used in conducting the 1996 survey. Samplers
were instructed to make an effort to interview



Table 2.—Summary of estimated angler weekly effort and harvest of large chinook, small chinook, large coho, small coho, chum, and pink salmon at
the Gastineau Hatchery roadside fishery in 1996.

Large Small Large Small

Weekly Angler- coho coho chinook chinook Chum Pink

period hours Var” harvest Var®  harvest Var®  harvest Var®  harvest Var” harvest Var® harvest Var®
6/21-6/23° 972 8,936 0 0 0 0 79 288 0 0 7 24 0 0
6/24-6/30 1,457 48,970 0 0 0 0 121 771 20 56 26 97 0 0
7/01-7/07 2,139 64,008 0 0 0 0 211 2,561 33 592 213 1,910 0 0
7/08-7/14 1,559 13,226 0 0 0 0 90 572 15 77 229 9,042 0 0
7/15-7/21 1,514 29,637 0 0 0 0 70 425 14 212 301 8,307 58 1,243
7/22-7/28 1,400 14,980 0 0 0 0 8 37 0 0 536 13,981 22 66
7/29-8/04 1,008 10,497 3 11 0 0 11 46 0 0 592 20,792 64 577
8/05-8/11 963 16,000 14 92 3 6 40 171 4 14 148 2,452 250 2,352
8/12-8/18 1,480 25,956 39 349 0 0 44 315 0 0 29 279 464 12,225
8/19-8/25 1,297 12,682 352 8,039 26 228 21 85 2 5 86 1,386 153 1,666
8/26-9/01 1,411 22,429 722 14,496 7 55 0 0 0 0 33 3,895 21 178
9/02-9/08 1,699 17,935 363 8,555 327 6,351 0 0 0 0 24 122 7 24
9/09-9/15 1,439 15,797 956 36,456 197 4,490 0 0 0 0 0 0 0 0
9/16-9/22 520 6,017 210 5,383 158 3,656 0 0 0 0 0 0 0 0
9/23-9/29 331 3,008 201 7,522 47 1,621 0 0 0 0 0 0 0 0
TOTALS 19,189 310,078 2,860 81,403 765 16,907 695° 5,271 8g¢ 956 2,274 62,287 1,039 18,331

 Variance of effort or harvest estimate.
® Estimate of effort and harvest are for Friday, September 21 through Sunday, September 23 only
¢ An additional 15 large chinook salmon were counted before the survey period.

4 An additional 1 small chinook salmon was counted before the survey period.



Table 3.—Summary of estimated angler effort and harvest of coho, chinook, chum, and pink salmon from
on-site creel surveys at the Gastineau Hatchery roadside fishery in 1990 and 1993-1996.

Large Large
Angler- coho chinook Chum Pink
Year (survey period) hours Var®  harvest Var®  harvest Var® harvest Var® harvest Var®
1990 (5 May-11 Nov)® 5,207 227,455 69 1,224 0 - 118 2,046 4225 924,329
1993 (5 Jul-17 Oct)® 15,825 340,478 7,057° 270,285 118¢ 1,178 1,515 96,332 713 9,063
1994 (4 Jul-9 Oct) 24,192 818,615 3,509 100,214 70 291 593 4,346 9,197 313,692
1995 (3 Jul-25 Sept)® 21,546 308,509 2,212 91,694 157 1,270 2,047 64,653 3,421 62,663
1996 21 Jun-23 Sept) 19,189 310,078 2,860 81,403 695 5271 2274 62287 1,039 18,331

Variance of effort and harvest

Suchanek, P.M. and A. E. Bingham. 1991. Harvest estimates for selected roadside fisheries near Juneau, Alaska during 1990.

Alaska Department of Fish and game, Fishery Data Series No. 91-29, Anchorage

¢ Beers, D. E., and R. P. Marshall. 1994. Harvest estimates for Picnic Cove and Gastineau Hatchery roadside sport
fisheries in Juneau, Alaska during 1993. Alaska Department of Fish and Game, Fishery Data Series No. 94-31.

Includes both large and small fish

¢ Beers D. E.. 1995. Harvest estimates for the Gastineau Hatchery roadside sport fishery in Juneau, Alaska during
1994. Alaska Department of Fish and Game, Fishery Data Series No. 95-25.

all anglers leaving the site, so that sampling
effort in each area (snagging or non-snagging
zone) was proportional to the numbers of anglers
exiting those areas at different times of the day,
as evidenced by the angler counts and the
number of anglers interviewed at each area.
Relative precision of effort and harvest of
chinook, coho, and chum salmon were within or
near those specified values stated in the objectives.
Relative precision of the pink salmon estimate was
worse than expected due to poor returns of
hatchery stocks which resulted in a small harvest.

Harvest estimates for coho, chum, and pink salmon
for the on-site creel survey were compared to
Statewide Harvest Survey (SWHS) estimates at the
site for 1994 and 1995, when Gastineau Hatchery
(DIPAC) was specifically listed as a site on the
questionnaire (Table 4). Chinook salmon estimates
were not compared because the on-site surveys for
those years did not begin until the first week of
July, and an unknown portion of chinook harvests
were taken prior to the start of the survey. Harvest
estimates were considered to be the same if
confidence intervals overlap. While coho salmon
estimates were well within each confidence interval
both years, pink salmon estimates were appreciably

outside both estimate confidence intervals and
chum salmon estimates were outside the
confidence interval range in 1995 (Table 4). On-
site creel survey harvest estimates for pink salmon
in fisheries with high harvest rates are sometimes
much higher than SWHS harvest estimates. The
Ketchikan marine boat on-site creel surveys in
1993 and 1994 reported harvests of 34,352 (95%
CI 23,782 -44,922) and 33,366 (95% CI = 25,142-
41,590), while SWHS reported 44,922) and 33,366
(95% CI = 25,142-41,590), while SWHS reported
harvests of 14,659 (95% CI = 11,614-17,839) and
12,818 (95% CI = 10,125-15,761) (Mills 1994;
Howe et al. 1995).

It may be that anglers harvesting large numbers of
pink salmon have poor recall when completing the
postal survey and underestimate the total number of
fish harvested. For some anglers, the harvest of
pink salmon may be a less salient event compared
to harvesting a coho salmon due to size or edibility;
also, pink salmon are harvested earlier in the
season than coho salmon and more time elapses
between harvest and completion of the
questionnaire. Another possibility is that when
large numbers of



Table 4.—Comparison of Alaska statewide postal survey and on-site creel survey harvest estimates for the
Gastineau Hatchery roadside sport fishery during 1994-1995.

Year Survey type Coho 95% CI Pink 95% CI Chum 95% CI
1994  On-site? 3,520 2,899 - 4,141 9,197 8,099 - 10,295 593 464 - 722
1994  Statewideb 2,935 1,665 - 4,414 3,227 1,875 - 4,745 413 117 - 812
1995 On-site® 2,634 2,007 - 3,261 3,421 2,931 -3.911 2,047 1,549 - 2,545
1995 Statewided 1,721 718 - 3,259 1,115 636 - 1,708 790 477-1,159

@ On-site survey estimates from: Beers, D. E. 1995. Harvest estimate for the Gastineau Hatchery roadside sport fishery in
Juneau, Alaska during 1994. Alaska Department of Fish and Game, Fishery Data Series No. 95-25.

Postal survey estimates from: Howe, A. L., G. Fidler, and M. J. Mills. 1995. Harvest, catch, and participation in Alaska sport

fisheries during 1994. Alaska Department of Fish and Game, Fishery Data Series No. 95-24, Anchorage.

On-site survey estimates from: Beers, D. E. 1996. Harvest estimate for the Gastineau Hatchery roadside sport fishery in

Juneau, Alaska during 1995. Alaska Department of Fish and Game, Fishery Data Series No. 96-27.

Postal survey estimates from: Howe, A. L., G. Fidler, and M. J. Mills. 1996. Harvest, catch, and participation in Alaska sport

fisheries during 1995. Alaska Department of Fish and Game, Fishery Data Series No. 96-32, Anchorage.

pink salmon congregate near terminal sites they
are relatively easy to catch and therefore harvested
at greater rates by young anglers who are not
required to purchase fishing licenses and
therefore not included in the postal survey. On-
site surveys may overestimate harvests if the
survey is poorly designed or samplers are not
recording data properly.

CONCLUSIONS AND
RECOMMENDATIONS

As the highest-use roadside sport fishery in the
Juneau area, Gastincau Hatchery plays an
important role in providing fishing opportunities
for urban anglers and tourists who may not have
the time or economic resources to participate in
remote roadside or marine boat fisheries. Also,
pressure on local wild stocks of salmon on the
Juneau road system is likely lessened due to
opportunities provided at the hatchery.
Documentation of harvests at the site through
creel surveys can be used to supplement harvest
and catch information for the Juneau area
provided by the Statewide Harvest Survey.

Results of the 1996 creel survey show that

roadside anglers benefited greatly from enhance-
ment efforts at Gastineau Hatchery. Marine boat
anglers in the Juneau area harvested an addi-
tional 976 (SE = 240) chinook salmon and 2,141
(SE = 363) coho salmon destined for Gastineau
Hatchery (Hubartt et al. In prep). The success
and continuation of the Gastineau Hatchery coho,
pink, and chum salmon fisheries is directly tied
to the ability of the hatchery to meet production
goals. Chinook salmon enhancement at the
facility is accomplished through a cooperative
agreement with ADF&G; continued monitoring of
harvests at the site will help evaluate the success
of the program.

In recent years harvest and catch information for
chinook salmon from this fishery has had little
impact on U.S./Canada treaty obligations or
inseason management decisions, but if tighter
restrictions for chinook salmon are enacted in
the future, management of terminal hatchery
sites could become a more important tool in the
regional management plan. In recent years
increased chinook returns at the site have
generated higher effort levels early in the



survey; chinook salmon estimates would be
more comprehensive if the survey was scheduled
to begin the third week in June.

If Gastineau Hatchery plans to continue the
survey, continued effort is needed to implement
the survey as designed in the operational plan.
Additions to the Gastineau hatchery creel staff
in 1996 greatly improved the quality of data
recording over previous years; continued effort
to employ technicians with fisheries experience
and education are essential for success of the
survey.
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Appendix Al.~Summary of sampling results by date at Gastineau Hatchery in 1996.

ANGLER COUNTS INTERVIEW SAMPLING INFORMATION
Large Small  Large Small
. chinook chinook  coho coho Pink  Chum
Week  Stratum@  Date Site No. Mean SD No. Effort  harvest harvest harvest harvest harvest harvest
6/21-6/23 WD 21JUN  NONSNAG 6 7.33 4.08 35 62.25 1 0 0 0 0 0
6/21-6/23 WD  21JUN  SNAGGING 6 9.67 5.54 33 64.00 8 0 0 0 0 0
6/21-6/23  WE/H 22JUN  NONSNAG 6 11.67 7.63 43 95.00 6 0 0 0 0 0
6/21-6/23  WE/H 22JUN  SNAGGING 6 7.17 4.92 19 36.75 8 0 0 0 0 2
6/21-6/23 WE/H 23JUN  NONSNAG 6 11.67 7.71 50 106.25 1 0 0 0 0 0
6/21-6/23 WE/H 23JUN  SNAGGING 6 8.33 5.13 21 40.50 4 0 0 0 0 0
6/24-6/30 WD  25JUN  NONSNAG 6 13.33 8.09 52 107.25 5 1 0 0 0 0
6/24-6/30 WD 25JUN SNAGGING 6 7.83 4.31 33 44.45 6 0 0 0 0 1
6/24-6/30 WD  263JUN  NONSNAG 6 4.33 1.97 34 68.00 4 1 0 0 0 1
6/24-6/30 WD  263JUN  SNAGGING 6 5.67 2.94 8 9.75 1 0 0 0 0 0
6/24-6/30 WD  28JUN  NONSNAG 6 5.50 5.47 21 53.50 3 0 0 0 0 0
6/24-6/30 wD 283UN SNAGGING 6 1.67 1.63 15 20.25 2 1 0 0 0 1
6/24-6/30 WE/H 29JUN  NONSNAG 6 8.67 6.44 26 41.80 2 1 0 0 0 1
6/24-6/30 WE/H 29JUN  SNAGGING 6 5.00 4.20 20 34.10 6 3 0 0 0 5
6/24-6/30 WE/H 30JUN  NONSNAG 6 4.00 3.74 20 21.30 2 0 0 0 0 0
6/24-6/30 WE/H 30JUN  SNAGGING 6 2.17 2.79 9 8.50 1 0 0 0 0 0
7/01-7/07 wD  01JUL  NONSNAG 5 7.60 5.90 18 18.55 2 0 0 0 0 0
7/01-7/07 wD  0lJUL  SNAGGING 5 4.00 4.06 14 15.05 1 0 0 0 0 6
7/01-7/07 wD 02JUL  NONSNAG 6 13.00 13.22 35 70.60 7 0 0 0 0 1
7/01-7/07 wD  02JUL  SNAGGING 6 9.17 7.63 14 28.30 5 2 0 0 0 6
7/01-7/07 WE/H 04JuL NONSNAG 6 6.67 6.22 39 77.25 9 1 0 0 0 0
7/01-7/07 WE/H 04JUL  SNAGGING 6 4.33 4.23 21 42.50 6 2 0 0 0 14
7/01-7/07 WE/H 063UL  NONSNAG 6 12.83 7.36 32 69.25 1 1 0 0 0 3
7/01-7/07  WE/H O06JUL  SNAGGING 6 8.50 9.31 28 55.25 5 0 0 0 0 2
7/01-7/07  WE/H 07JUL  NONSNAG 5 14.60 8.82 27 47.00 0 0 0 0 0 1
7/01-7/07 WE/H 07JUL SNAGGING 5 9.20 6.53 23 44.00 7 0 0 0 0 9
7/08-7/14 wD  0BJUL  NONSNAG 6 6.50 4.42 32 70.00 0 0 0 0 0 1
7/08-7/14 wD  08JUL  SNAGGING 6 5.33 3.08 14 32.80 6 1 0 0 0 0
7/08-7/14 wD  10JUL  NONSNAG 6 4.67 2.58 19 26.75 3 0 0 0 0 0
7/08-7/14 WD 10JUL  SNAGGING 6 5.50 3.89 21 30.75 1 2 0 0 0 5
7/08-7/14 WD  11JUL  NONSNAG 5 7.60 6.11 23 54.75 1 0 0 0 0 3
7/08-7/14 wD  11JUL  SNAGGING 5 4.80 4.49 21 23.80 3 0 0 0 0 24
7/08-7/14  WE/H 133UL  NONSNAG 6 7.33 3.44 23 49.50 1 0 0 0 0 4
7/08-7/14 WE/H 13JUL  SNAGGING 6 6.67 3.44 19 40.00 4 0 0 0 0 8
7/08-7/14  WE/H 14JUL  NONSNAG 6 11.67 9.58 28 48.00 0 0 0 0 0 2
7/08-7/14  WeE/H 14JUL  SNAGGING 6 8.17 8.93 23 33.25 2 0 0 0 0 3
7/15-7/21 wD  16JUL  NONSNAG 6 10.33  10.29 31 75.50 1 0 0 0 0 2
7/15-7/21 wD  16JUL  SNAGGING 6 6.67 7.31 22 24.25 3 0 0 0 0 16
7/15-7/21 WD 18JUL  NONSNAG 6 8.00 10.18 28 44,25 1 0 0 0 0 3
7/15-7/21 wD  18JUL  SNAGGING 6 5.17 6.31 9 10.00 1 0 0 0 0 1
7/15-7/21 WD  19JUL  NONSNAG 6 5.50 5.09 29 32.75 0 0 0 0 10 4
7/15-7/21 WD  19JUL  SNAGGING 6 4.50 3.83 18 19.25 1 0 0 0 0 5
7/15-7/21  WE/H 20JUL  NONSNAG 6 6.50 3.39 17 28.35 3 0 0 0 0 7
7/15-7/21 WE/H 20JUL  SNAGGING 6 5.50 6.22 20 20.50 1 0 0 0 0 3
7/15-7/21  WE/H 21JUL  NONSNAG 6 6.67 4.46 37 53.75 1 0 0 0 1 19
7/15-7/21  WE/H 21JUL  SNAGGING 6 4.50 4.97 13 14.75 0 0 0 0 0 4
7/22-7/28 WD  22JUL  NONSNAG 6 6.83 5.71 30 47.50 0 0 0 0 1 5
7/22-7/28 WD  22JUL  SNAGGING 6 5.17 5.12 23 36.80 0 0 0 0 1 29
7/22-7/28 WD  23JUL  NONSNAG 6 9.83 7.22 40 64.60 0 0 0 0 0 8
7/22-7/28 WD  23JUL  SNAGGING 6 8.17 4.83 24 43.75 0 0 0 0 1 40
7/22-7/28 WD  26JUL  NONSNAG 6 7.33 5.75 27 56.50 1 0 0 0 0 1
7/22-7/28 WD  26JUL  SNAGGING 6 5.17 3.82 17 28.75 1 0 0 0 1 17
7/22-7/28 WE/H 273JUL  NONSNAG 6 2.67 2.88 25 46.25 0 0 0 0 0 10
7/22-7/28  WE/H 27JUL  SNAGGING 6 2.50 3.33 11 10.50 0 0 0 0 0 7
7/22-7/28  WE/H 28JUL  NONSNAG 6 4.33 4.27 27 39.00 0 0 0 0 0 8
7/22-7/28 WE/H 28JUL  SNAGGING 6 4.50 5.54 23 38.30 0 0 0 0 2 22
7/29-8/04 wD 29JUL  NONSNAG 5 4.00 3.54 39 52.50 0 0 0 0 3 4
7/29-8/04 WD 29JUL  SNAGGING S 2.40 2.07 15 20.00 0 0 0 0 0 39
7/29-8/04 wD  0lAUG  NONSNAG 6 4.83 5.64 15 36.75 0 0 0 0 3 3
7/29-8/04 wD 01AUG  SNAGGING 6 5.00 4.73 2 4.00 0 0 0 0 0 2
7/29-8/04 WD 02AUG  NONSNAG 5 2.20 2.39 12 27.80 0 0 0 0 1 11
7/29-8/04 WD  02AUG  SNAGGING 5 3.20 2.59 7 9.50 0 0 0 0 2 16
7/29-8/04  WE/H 03AUG  NONSNAG 6 3.67 5.09 8 15.25 0 0 0 0 2 0
7/29-8/04 WE/H 03AUG  SNAGGING 6 4.50 4.64 11 12.50 1 0 0 0 0 30
7/29-8/04  WE/H 04AUG  NONSNAG 6 11.00 7.04 30 53.25 1 0 1 0 5 5
7/29-8/04  WE/H 04AUG  SNAGGING 6 7.00 3.95 17 23.00 0 0 0 0 1 3
8/05-8/11 wD  07AUG  NONSNAG 6 8.33 5.09 33 48.00 1 0 1 0 7 6
8/05-8/11 wD  07AUG  SNAGGING 6 2.50 4.46 16 15.50 2 0 0 0 1 9
8/05-8/11 wD  08AUG  NONSNAG 6 3.00 2.37 20 24.25 1 0 0 0 6 2
8/05-8/11 wD  08AUG  SNAGGING 6 2.33 2.25 5 7.50 0 0 0 0 2 0
8/05-8/11 wD  09AUG  NONSNAG 6 3.00 3.69 7 8.75 0 0 1 0 3 1
8/05-8/11 WD  09AUG  SNAGGING 6 2.50 2.35 13 16.00 2 0 0 0 2 5
8/05-8/11 WE/H 10AUG  NONSNAG 6 10.00 8.34 27 66.25 1 0 0 1 12 2
8/05-8/11 WE/H 10AUG  SNAGGING 6 6.00 5.22 28 50.85 7 2 0 0 11 9
8/05-8/11 WE/H 11AUG  NONSNAG 6 3.83 4.75 12 15.75 0 0 0 0 13 0
8/05-8/11 WE/H 11AUG  SNAGGING 6 5.00 4.94 12 13.75 0 0 0 0 8 5

-continued-
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Appendix Al.—Page 2 of 2

ANGLER COUNTS INTERVIEW SAMPLING INFORMATION
Large Small Large Small
chinook chinook  coho coho Pink Chum
Week  Stratum@  Date Site No. Mean SD No. Effort  harvest harvest harvest harvest harvest harvest
8/12-8/18 wD 12AUG  NONSNAG 6 4,00 4.94 14 14.25 0 0 0 0 3 1
8/12-8/18 wD 12AUG  SNAGGING 6 5.67 5.13 4 6.00 0 0 0 4 0
8/12-8/18 WD 13AUG  NONSNAG 6 9.83 9.41 33 67.00 2 0 2 0 15 2
8/12-8/18 WD 13AUG  SNAGGING 6 8.17 5.71 17 29.50 1 0 1 0 15 2
8/12-8/18 WD 16AUG  NONSNAG 6 8.00 8.51 14 18.25 1 0 0 0 4 0
8/12-8/18 WD  16AUG  SNAGGING 6 4.00 5.02 12 10.75 0 0 0 0 5 0
8/12-8/18 WE/H 17AUG  NONSNAG 6 7.17 6.08 17 22.25 2 0 0 0 11 0
8/12-8/18 WE/H 17AUG SNAGGING 6 4.83 4. 6 9.75 0 0 2 0 1 0
8/12-8/18 WE/H 18AUG NONSNAG 6 11.50 9.48 27 52.25 2 0 0 0 3 0
8/12-8/18 WE/H 18AUG SNAGGING 6 6.33 5.75 12 19.50 0 0 1 0 3 0
8/19-8/25 WD 19AUG  NONSNAG 6 5.00 4.65 17 22.75 0 0 1 0 4 1
8/19-8/25 WD 19AUG  SNAGGING 6 6.00 8.17 6 11.25 0 0 4 1 0 0
8/19-8/25 WD 21AUG  NONSNAG 6 4.83 3.66 13 23.75 1 0 5 0 3 1
8/19-8/25 wD 21AUG  SNAGGING 6 8.17 6.79 17 35.65 0 0 25 1 7 8
8/19-8/25 WD 22AUG  NONSNAG 5 3.20 2.95 16 27.75 0 0 0 0 7 0
8/19-8/25 wD 22AUG  SNAGGING 5 5.60 4.39 15 29.00 1 0 9 0 5 4
8/19-8/25 WE/H 24AUG  NONSNAG 6 10.00 6.39 29 69.25 0 1 8 2 6 5
8/19-8/25 WE/H 24AUG  SNAGGING 6 9.83 5.38 26 41.80 0 0 4 0 1 0
8/19-8/25 WE/H 25AUG  NONSNAG 5 5.80 2.86 18 20.10 1 0 7 0 0 0
8/19-8/25 WE/H 25AUG  SNAGGING 5 5.60 2.79 21 32.00 2 0 8 0 4 0
8/26-9/01 wD 26AUG  NONSNAG 6 7.83 5.98 27 64.50 0 0 19 0 2 0
8/26-9/01 WD 26AUG  SNAGGING 6 10.33 5.43 12 11.75 0 0 7 0 0 4
8/26-9/01 wD 27AUG  NONSNAG 5 6.40 5.68 18 34.75 0 0 22 0 0 0
8/26-9/01 WD  27AUG  SNAGGING 5 3.80 2.95 8 8.00 0 0 9 0 1 0
8/26-9/01 WD 28AUG  NONSNAG 6 7.83 5.42 22 44 .25 0 0 23 0 0 0
8/26-9/01 WD  2BAUG  SNAGGING 6 3.50 5.50 12 23.25 0 0 11 2 0 0
8/26-9/01 WE/H 31AUG NONSNAG 6 9.33 3.78 33 66.75 0 0 26 0 0 0
8/26-9/01 WwE/H 31AUG SNAGGING 6 7.33 5.61 21 36.00 0 0 16 0 0 1
8/26-9/01 WE/H O1SEP NONSNAG 6 9.33 4.55 24 34.25 0 0 14 0 0 0
8/26-9/01 WE/H O01SEP  SNAGGING 6 3.17 3.13 13 13.25 0 0 2 0 1 0
9/02-9/08 WD 03SEP  NONSNAG 6 6.67 2.58 39 53.60 0 0 3 10 0 3
9/02-9/08 WD 03SEP  SNAGGING 6 4.17 3.76 13 10.55 0 0 0 0 0 0
9/02-9/08 wD 04SEP  NONSNAG 6 8.50 2.88 28 67.50 0 0 18 23 0 2
9/02-9/08 WD 04SEP  SNAGGING 6 6.00 3.03 14 31.00 0 0 16 5 0 1
9/02-9/08 WE/H 02SEP  NONSNAG 6 18.83 8.33 51 82.75 0 0 12 0 1 0
9/02-9/08 WE/H 02SEP SNAGGING 6 12.17 9.37 28 47.00 0 0 14 0 0 0
9/02-9/08 WE/H O7SEP  NONSNAG 6 11.17 3.76 47 94.00 0 0 14 56 0 0
9/02-9/08 WE/H O7SEP  SNAGGING 6 6.00 2.90 15 27.00 (4] 0 7 0 0 0
9/02-9/08 WE/H O08SEP NONSNAG 6 16.17 13.35 34 64.50 0 0 9 23 1 0
9/02-9/08 WE/H OBSEP SNAGGING 6 3.00 2.10 20 14.60 0 0 7 0 0 0
9/09-9/15 WD  10SEP  NONSNAG 5 5.60 3.44 24 39.00 0 0 12 20 0 0
9/09-9/15 WD  10SEP  SNAGGING 5 4.40 3.78 19 24.55 0 0 43 0 0 0
9/09-9/15 wD  11SEP  NONSNAG 6 5.67 2.58 15 38.00 0 0 22 9 0 0
9/09-9/15 WD 11SEP  SNAGGING 6 9.67 5. 14 28.00 0 0 49 3 0 0
9/09-9/15 WD 13SEP  NONSNAG 5 7.40 2.70 20 47.10 0 0 8 4 0 0
9/09-9/15 wD 13SEP  SNAGGING 5 9.60 7.99 23 62.85 0 0 39 0 0 0
9/09-9/15 WE/H 14SEP  NONSNAG 6 7.00 5.44 22 28.00 0 0 5 0 0 0
9/09-9/15 WE/H 14SEP  SNAGGING 6 11.33 4.46 20 49.25 0 0 19 0 0 0
9/09-9/15 WE/H 15SEP  NONSNAG 6 8.33 3.93 37 60.00 0 0 7 34 0 0
9/09-9/15 WE/H 15SEP  SNAGGING 6 4.83 4.07 5 3.25 0 0 0 0 0 0
9/16-9/22 wD 17SEP  NONSNAG 6 2.00 1.10 11 17.75 0 0 2 8 0 0
9/16-9/22 wD 17SEP  SNAGGING 6 1.67 1.37 3 5.00 0 0 0 0 0 0
9/16-9/22 WD 18SEP  NONSNAG 6 2.67 1.51 13 20.50 0 0 6 26 0 0
9/16-9/22 WD 18SEP  SNAGGING 6 5.17 5.46 7 13.00 0 0 11 0 0 0
9/16-9/22 WD 20SEP  NONSNAG 5 4.60 3.21 13 27.75 0 0 10 2 0 0
9/16-9/22 wD 20SEP  SNAGGING 5 3.20 3.11 5 6.50 0 0 4 1 0 0
9/16-9/22 WE/H 21SEP  NONSNAG 6 2.50 3.02 17 18.75 0 0 0 24 0 0
9/16-9/22 WE/H 21SEP  SNAGGING 6 3.00 3.69 5 3.50 0 0 0 0 0 0
9/16-9/22 WE/H 22SEP  NONSNAG 4 0.00 0.00 4 4.00 0 0 0 0 0 0
9/16-9/22 WE/H 22SEP  SNAGGING 4 0.00 0.00 0 0.00 0 0 0 0 0 0
9/23-9/29 WD 23SEP  NONSNAG 6 1.50 0.84 7 7.75 0 0 3 6 0 0
9/23-9/29 WD 23SEP  SNAGGING 6 0.67 0.82 6 10.75 (0] 0 6 0 0 0
9/23-9/29 WD  24SEP  NONSNAG 6 2.33 1.37 3 5.00 0 0 3 0 0 0
9/23-9/29 WD  24SEP  SNAGGING 6 2.17 1.94 4 6.50 0 0 9 0 0 0
9/23-9/29 WE/H 28SEP  NONSNAG 6 2.17 1.47 9 8.00 0 0 1 0 0 0
9/23-9/29 WE/H 28SEP  SNAGGING 6 1.83 2.64 10 17.50 0 0 13 0 0 0
9/23-9/29  WE/H 29SEP NONSNAG 6 2.50 1.87 6 4.50 0 0 0 0 0 0
9/23-9/29  WE/H 29SEP  SNAGGING 6 1.50 1.05 5 4.50 0 0 1 0 0 0

*wp-= weekdays (Mondays—Fridays, except 4 July and 2 Sept.); WE/H = weekend/holidays (Saturdays, Sundays, 4 July, and 2 Sept.).
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Appendix A2.-Major computer files used for data analysis of Gastineau Hatchery roadside fishery in 1996.

CREEL TXT
DIPAC96 DTA
DIPAC96 SAS
DIPAC96 SSD
BOWDENGA SAS

Raw ASCII data file of interviews and angler counts
Final edited ASCII data set

SAS program to reformat ASCII file

Summary subset SAS data file: count and interview data

SAS program to estimate effort, harvests, and variances
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