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ABSTRACT

A creel survey was conducted from 28 May through 10 July, 1993, and 26 May
through 11 July, 1994, on the Ayakulik River within the Kodiak National Wildlife
Refuge Exit interviews were conducted with all anglers and at either the confluence of
the Ayakulik River and Bare Creek or the Alaska Department of Fish and Game
(Department) weir site at the mouth of the Ayakulik River

In 1993, 427 anglers weie interviewed 212 non-guided, 199 guided, and 16
subsistence In 1994, 476 anglers were interviewed 293 non-guided and 183 guided
Anglers expended a total of 1,109 angler days in 1993 and harvested 808 chinook
Oncorhynchus tshawytscha, 338 sockeye O nerka, and 18 coho O kisutch salmon, 9
Dolly Varden Salvelinus malma, 3 rainbow and 1 steelhead trout O mykiss In 1994,
anglers expended a total of 1,533 angler days and harvested 739 chinook, 558 sockeye
salmon, 5 Dolly Varden and 2 steelhead trout In addition, 2,871 and 2,733 chinook
salmon were caught and released in 1993 and 1994, respectively

In 1993, angler activity included day use, overnight use, rafting, lodge clientele and
subsistence Effort in angler days was predominately overnight use and rafting. Lodge
clientele accounted for 22% of the total angler effort and were entirely guided anglers In
1994, angler activity included day use, overnight use, rafting and lodge clientele Effort
in angler days was predominately rafting and overnight use Similar to 1993, lodge
clientele accounted for 16% of the total angler effort and were all guided anglers

In 1993, the age composition and length distribution of fish sampled from the weir
was significantly different across time Age 1 4 was the predominant age for females in
the weir escapement during both early and late seasons

In 1994, the age composition of fish sampled from the weir escapement early in the
season differed from fish sampled later in the season Females were primarily of age 1 4
fish both early and late in the season Length differed over time for males but not for
females

Spawning escapement for chinook salmon in 1993 was 7,011 fish Agel14and 12
were the most abundant age classes, followed by ages 1 5and 1 3 In 1994, the spawning
escapement was 8,399 Age 14 and 1 3 were the most abundant age classes in 1994

The sport hatvest in 1993 consisted primarily of age 1 4 females, with age 1 2, 1 3,
and 1 4 males prominent The age composition of the sport harvest was significantly
different from the age composition of the escapement for late season males Length
distributions were also significantly different between the harvest and escapement for
early season females and late scason males



In 1994, the sport harvest consisted primarily of age 1 4 females and age 1 3 and
1 4 males Age and length composition of the harvest did not differ from that of the
escapement

Upon original examination of 1993 data there was concern that anglers were
selecting female fish due to their longer lengths Repeating this survey in 1994 found this
was not a consistent problem There was agreement between the creel survey and the
Department postal survey harvest estimates but not angler days In the future, if creel
survey sites are to be limited it is recommended that the weir site be maintained instead
of the Bare Creek site The weir creel site interviews accounted for 50% of the fishery
and if sites were chosen due to cost constraints it could be run simultaneously with
personnel who are maintaining the weir
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INTRODUCTION

The Alaska National Interest Lands Conservation Act (ANILCA) mandates that
salmon populations and their habitats be conserved within the Kodiak National Wildlife
Refuge (Refuge) A creel survey was performed to validate the annual postal survey by
the Alaska Department of Fish and Game (Department) and to determine age and sex
composition of the chinook salmon Oncorhynchus tshawytscha sport harvest The U S
Fish and Wildlife Service (Service) recognizes these objectives and the Refuge Fishery
Management Plan identifies the characterization of the sport fishery as a priority item to
meet conservation objectives for this population and to assist in the development of
public use plans for the Refuge (U S Fish and Wildlife Service 1990)

Angling on the Ayakulik River has increased in recent years and may affect the
chinook salmon spawning population Creel data collected during 1983 to 1992 by the
Refuge and the Department on the chinook salmon sport fishery, show angler harvest has
increased by more than 100% (Figure 1) During this same time period commercial
harvest increased by over 220% in nearshore saltwater areas Historically, escapement
goals have been attained and the sport harvest was less than 3% of the chinook salmon
escapement More recent (1990-1992) escapement data indicate monitoring is necessary
If returns continue to decline and sport and commercial harvest increase to levels which
affect the chinook salmon stock conservation management, actions will be needed to
ensure in-river escapement

The Ayakulik River chinook salmon run is one of two native chinook salmon runs
on the Kodiak Archipelago (Alaska Department of Fish and Game 1977) The Karluk
River on the west side of Kodiak Island has a comparable run of chinook salmon

Salmon escapement into the Ayakulik River has been monitored with a weir since
1929 The Bureau of Commercial Fisheries maintained a weir approximately 0 5 km
from the stream terminus between 1929 and 1947 (Alaska Department of Fish and Game
1991) Average escapement of chinook salmon duting this time period was
approximately 3,100 fish (Simon et al 1962) From 1948 to 1968 the weir was relocated
to the outlet of Red Lake by the Department to monitor sockeye salmon O nerka
escapement In 1969, the Department moved the weir to the present location
approximately 0 8 km from the stream terminus (Alaska Department of Fish and Game
1991) Department weir counts between 1970 and 1986 indicate an average of 6,400
chinook salmon entered the system, or approximately a 100% increase in escapement
from the earlier weir counts Recently (1987-1992), escapements have been higher,
averaging more than 14,000 fish However, a downward trend in escapement is currently
evident and is approaching 1969-1986 levels (Figure 1)

Using historical data from the weir, the Department established escapement goals
for Ayakulik River chinook salmon The Department determined that a minimum

1
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escapement goal of 6,500 chinook salmon is needed and 10,000 fish is desired (Schwarz
1992) A habitat survey conducted by the Refuge (Hander and Chatto 1989) determined
that the number of chinook salmon needed to utilize the optimum spawning habitat
available was 7,820 adult fish This number of fish is similat to historical escapement
figures obtained at the weir and falls within the escapement goal set by the Department

The large escapements in 1987-1989 increased both guided and unguided sport
anglers interest However, sport fishing effort and harvest have not decreased with the
downward trend in escapement since 1990 Refuge creel survey and public use
information collected on the Ayakulik River in 1986, 1987 and 1991, indicated an
increased effort (107%), catch (452%) and harvest (235%) in the chinook salmon sport
fishery during this time span (Table 1)

Additional information on sport fish harvest and effort for the Ayakulik River is
based on estimates by the Department's statewide sport fish harvest postal survey (Mills
1992) Angler effort, catch and harvest for the Ayakulik River, estimated since 1991
indicate over 1,500 angler days of effort occuis each year

TABLE 1 —Effort, catch, and harvest of chinook salmon in the Ayakulik River sport
fishery, Alaska®

Catch Harvest Exploitation
Year Angler Days Escapement  (Released) (Retained) Rate®
1986 336 6,371 468 110 14
1987 557 15,636 1,274 157 10
1991 698 12,988 2,584 368 28
Average 530 11,665 1,442 212 17

* Kodiak National Wildlife Refuge data files
b Percentage of escapement harvested by sport fishery

Chinook salmon bound for the Ayakulik River are also harvested incidentally by
commercial fisheries in the nearshore saltwater areas which target sockeye and pink O
gorbuscha salmon Between 1985 and 1988 (no commetcial harvest in 1989), the



average annual commercial harvest of chinook salmon was about 2,035 fish (Department
data) More recently (1990-1992, 1994, 1995) the annual incidental harvest of chinook
salmon off the mouth (Department statistical areas 256-20 and 256-10) of the Ayakulik
River averaged 4,500 fish (Figure 2)

Working towards ANILCA goals of conserving salmon and their habitat, the
Kenai Fishery Resource Office, in cooperation with the Refuge, conducted a creel survey
of the Ayakulik River chinook salmon sport fishery in 1993 and 1994 to 1) determine the
amount and type of angler effort expended, 2) determine the total catch and harvest of
chinook salmon, 3) determine the age, sex, and length structure of the Ayakulik River
chinook salmon population and sport harvest, 4) verify estimates of angler use and catch
on the Ayakulik River produced by the annual postal survey conducted by the
Department, and 5) to provide necessary in-season data needed to determine if in-river
escapement goals are being met

STUDY AREA

The Ayakulik River is located on the southwest end of Kodiak Island
approximately 120 km from the city of Kodiak (Figure 2) The 430 km? drainage is
entirely within the Refuge, with the exception of a small 2 6 km? area near the mouth of
the river Habitat and water quality for the Ayakulik River are at near pristine conditions
The river provides spawning and rearing habitat for chinook, chum O keta, coho O
kisutch, pink and sockeye salmon and rainbow/steelhead trout O mykiss and Dolly
Varden char Salvelinus malma (U S Fish and Wildlife Setvice 1990)

Access to the river is by floatplane in the vicinity of Bare Creek and a tidewater
lagoon at the mouth of the river (Figure 2) However, some parties access the lagoon by
wheelplane during low tide (Squibb 1992) On limited occasions anglers access the
Ayakulik River by small skiffs launched from larger boats anchored offshore Limited
use has also been observed at the confluence of Red Lake with access by floatplane

Information in 1986 indicated the majority (>90%) of the sport fishing effort is
concentrated near the confluence of Bare Creek (Jones and Selinger 1986) Rafters
access the fishery near Bare Creek and fish downstream to the mouth where they are
picked up in the lagoon or on the beach A lodge located at the mouth of the river,
outside the Refuge boundary, conducts guided fishing trips in the lower portion of the
river
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METHODS
Creel Survey

A creel survey of the chinook salmon sport fishery was conducted on the Ayakulik
River from 28 May-10 July, in 1993 and 26 May-11 July, in 1994 The access point
method was used as described by Hayne (1991) and is comparable to those conducted by
the Refuge (Jones and Selinger 1986, Hander and Selinger 1987, Johnson 1991) Creel
interviews continued past the July fourth holiday weekend and until over 90% of the run
was passed through the weir

Fishing parties entering and exiting the system near the confluence of Bare Creek
(rkm 19)(Figure 3) were interviewed An initial contact was used to assign each group a
number, obtain information about the group and their plans, explain the cteel survey
procedure and answer any questions Each group was given a brief description of the
study (Appendix 1) and a weather-proof data form (Appendix 2) with a notebook to
record their daily fishing activities This information was returned to the creel clerk at the
end of their trip Departing groups missed by the creel clerk were asked to leave the
notebook with the air charter service or mail it to the Kenai Fishery Resource Office

A second creel site was located at the Department weir site (tkm 0 8) Anglers
floating downstream as well as any anglers that entered and exited the system from
downstream were interviewed

Information collected from all parties included group size, residence, guided or
non-guided, use category, days fished, number of fish caught of each species and number
of fish kept

Fishing effort was expressed as angler days with each angler visit equal to one
angler day Anglers staying overnight on the river system were interviewed for the actual
number of days fished to determine total angler days Data was summarized according to
the area in which the exit interview was recorded

Angler residence was classified into 3 categories, Alaskan resident, resident living
within the Kodiak Borough, and non-resident It was also determined if anglers were
guided or non-guided and categorized into activity type that included day use, overnight
campet, rafter, and lodge client

Biological Sampling

A weekly sample of the chinook salmon escapement was taken fiom the weir and
the sport harvest for biological data by each creel clerk At least 60 fish were sampled

6
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from the weir escapement and 30 fish each from the sport fish harvest at Bare Creek and
the weir Fish were measured for length, sexed, and scales were collected The mid-eye
to fork length was measured to the nearest mm Scales were removed from the preferred
area as described by Ambrose (1983) and recorded similar to Koo (1962) Impressions of
scales were made on cellulose acetate cards, examined with a microfiche reader and
analyzed by the Department Data obtained from the weir escapement were divided into
early (15 May-20 June) and late run components (21 June-22 August) to determine any
differences in age and length composition Length distribution over time was analyzed
with a Kolmogrov-Smirnov goodness of fit test (Zar 1984) A Chi-square test was used
to analyze age composition over time and for comparisons between age composition of
the harvest to the age composition of the weir escapement

RESULTS
Creel Survey

Angler effort —In 1993, a total of 427 exit interviews were obtained 270 from
Bare Creek and 157 from the weir (Table 2) Peak numbers of anglers occurred on the
Ayakulik River the second and third week of June (Appendix 3 and 4)

Fifty-three percent of anglers interviewed at Bare Creek were guided/day use
activity (Appendix 5) The remaining anglers at Bare Creek were non-guided anglers and
were divided as follows overnight camping (29%), day use (13%) and subsistence (5%)
Overnight campers accounted for the majority (63%) of the angler days expended at Bare
Creek (Table 2) Anglers interviewed at Bare Creek were primarily non-resident anglers

(62%) (Appendix 5)

Anglers interviewed at the weir in 1993 consisted of 36% guided and 64% non-
guided anglers (Table 2) Of the guided anglers most were lodge clientele (86%) Non-
guided anglers were rafters (58%), day use anglers (41%), and one camper Rafters
(52%) and lodge clientele (41%) accounted for the majority of 589 angler days expended
Fifty-seven percent of the anglers interviewed at the weir were non-residents and 43%
were Alaskan residents of which about half (56%) resided within the Kodiak Borough
(Appendix 5)

In 1994, a total of 476 exit interviews were obtained 273 from Bare Creek and
203 from the weir (Table 3) Peak numbers of anglers occurred on the Ayakulik River in
mid-June (Appendix 3 and 4)

Fifty-eight percent of the anglers interviewed at Bare Creek in 1994 were guided
of which 100% was day use activity (Table 3) The remaining non-guided anglers made

up the following overnight campers (25%), day use (17%), and rafters Overnight

8
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campers accounted for 58% of 607 anglers days of effort expended at Baie Creek

Anglers interviewed at Bare Creek were primarily non-resident anglers (73%)(Appendix
5)

Anglers interviewed at the weir in 1994 were mostly unguided (75%)(Table 3)
Guided anglers were primarily lodge clientele (92%) Non-guided anglers were
predominately rafters (84%) The majority of angler effort reported at the weir came
from rafters (70%) and lodge clientele (26%), out of a total of 926 angler days Fifty-
nine percent of the anglers interviewed at the weir were non-residents and over half
(52%) of Alaskan residents resided within the Kodiak Borough (Appendix 5)

Catch and harvest —Interviewed anglers harvested a total of 808 chinook salmon
from the Ayakulik River in 1993 (Table 2) An additional 2,871 chinook salmon were
caught and released Other species harvested included, 338 sockeye salmon, 18 coho
salmon, 9 Dolly Varden, 3 rainbow trout and 1 steelhead trout Pink salmon were also
captured but none were reported harvested

Overall, guided anglers in 1993 harvested 480 (60%) of the chinook salmon This
is compared to non-guided harvests of 292 (36%) and subsistence anglers of 36 (4%)
Anglers interviewed at the weir harvested 433 (54%) chinook salmon These anglers,
who were mostly guided and rafting parties, also released 1,945 chinook salmon

Anglers interviewed at Bate Creek harvested fewer fish and caught and released
fewer fish than those at the weir A total of 375 (46%) chinook salmon were harvested
Fifty-seven percent of the Bare Creek site harvest was by non-guided anglers
Subsistence anglers reported harvesting 36 fish Sixty-eight percent of the anglers who
released 922 chinook salmon at Bare Creek were non-guided

The majority (80%) of anglers harvested fewer than 3 chinook salmon during their
fishing activities on the Ayakulik River (Table 4) Eight percent of the anglers harvested
more than six chinook salmon, most of these anglers were guided lodge clientele.

In 1994, 739 chinook salmon were harvested by anglers interviewed at the
Ayakulik River (Table 3) In addition, 2,733 chinook salmon were caught and released
Other species harvested included, 558 sockeye salmon, 5 Dolly Varden, 2 steelhead and 2
rainbow trout Pink salmon were also captured but none were reported hatvested

Anglers interviewed at Bare Creek in 1994 reported harvesting 262 chinook
salmon In addition, 835 chinook salmon were caught and released at Bare Creek with

the majority (66%) reported by guided anglers

Interviewed anglers at the weir site harvested 477 chinook salmon An additional
1,898 chinook salmon were caught and released

11



TABLE 4 —Age distiibution of chinook salmon harvested at the Ayakulik River, Alaska,

1993 and 1994*

Numbet of chinook salmon kept during trip

Total
0 1 2 3 4 5 6 >6  Anglers
1993

Guided anglers

N 51 27 79 4 2 2 7 27 199

% 26 14 40 2 1 1 4 14 0
Unguided anglers

N 83 55 50 25 4 3 5 228

% 36 24 22 11 2 1 1 2 0
Anglers at the weir

N 47 23 29 17 5 7 27 157

% 30 15 18 11 3 1 4 17 0
Anglers at Bare Creek

N 93 53 100 12 1 3 5 270

% 34 20 37 4 <1 1 t 2 0
All anglers

N 140 76 129 29 6 5 10 32 427

% 33 18 30 7 1 1 2 3 0

1994

Guided anglers

N 66 44 23 15 9 1 10 15 183

% 36 24 13 8 5 1 5 8 38
Unguided anglers

N 114 58 72 35 8 4 0 293

% 39 20 25 12 3 <1 1 0 62
Anglers at the weir

N 50 43 40 27 11 3 14 15 203

% 25 21 20 13 5 2 7 7 0
Anglers at Bare Creek

N 130 59 55 23 6 0 0 0 273

% 48 22 20 8 2 0 0 0 0
All anglers

N 180 102 95 50 17 14 15 476

% 38 21 20 11 4 <1 3 3 0

* Numbers vary slightly from Department numbers due to final data entry

12



Biological Sampling

In 1993, the Department counted 7,819 chinook salmon upstream of the weir
(Appendix 6) Chinook salmon were observed on the first day of operation, 23 May, with
peak counts occurring 1 and 2 June By 10 June, over 50% of the escapement had been
counted past the weir Ninety percent of the escapement had passed by 2 July and the last
chinook salmon was observed on 22 August

Age composition was determined for 245 chinook salmon sampled at the weir in
1993 (Tables 5 and 6) The age composition of fish sampled early in the season (15 May-
20 June) was significantly different from the age composition of fish sampled late in the
season (21 June-22 August) for males ages 1 3, 14, and 1 5 (3> = 14 215, df=2, P=0 001),
but not for females (ages 1 4 and 1 5, x> = 0 952, df=1, P=0329) The length distribution
of all fish sampled was significantly different across time (Kolmogrov-Smirnov test,
D=0 3359, P=0 0001)

Age 1 4 was the predominant age for females in the weir escapement both early
and late in the season in 1993 Ages 1 2 and 1 4 were the predominant ages for males
early in the season, ages 1 2 and 1 3 late in the season (Tables 5 and 6)

Ages were determined for 260 chinook salmon from the sport harvest in 1993
(Table 7) The age composition of fish harvested by rafters and lodge clientele was not
significantly different from the age composition of fish harvested by anglers at Bare
Creek for either males or females (females ages 1 4 and 1 5 x* =0 155, df=1, P=0 693,
malesages 13,14 and 1 5 y*=0 713, df=2, P=0 700) Overall, the sport harvest
consisted primarily of age 1 4 females and age 1 2, 1 3 and 1 4 males

The age composition of the sport harvest was significantly different from the age
composition of the escapement sampled at the weir for late season males (x> =9 2, df=2,
P=0 010) Length distributions were also significantly different between the harvest and
weir escapement for early season females (D=0 3171, P=0 0003) and late season males
(D=0 3336, P=0 0001)

Spawning escapement for chinook salmon in 1993 was 7,011 with age 1 4 and 1 2
the most abundant age classes, followed by ages 1 5 and 1 3 (Table 8) A total of 9,138
chinook salmon were counted upstream through the Department weir in 1994 (Table
8)(Appendix 6) Chinook salmon were observed on the first day of operation, 21 May,
with a peak count occurting 9 June By 15 June, over 50% of the run had passed the
weir Ninety percent of the run had passed through the weir by 1 July and the last chinook
salmon was observed on 24 August
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TABLE 5 —Age composition, escapement estimates by age, and mean length (MEFL) at age fot
chinook salmon at the Ayakulik River weir, Alaska, 15 May-20 June, 1993*

Age

11 12 13 14 15 16 Total
Females
Sample size 0 0 3 32 14 0 49
Percent 24 241 105 368
SE percent 129 371 2 66 418
Escapement 0 0 133 1,424 623 0 2,180
SE escapement 7 62 21930 15750 24750
Mean length 7720 8186 8416 8225
SE mean length 20 07 1028 14 66 823
Minimum length 732 670 723 670
Maximum length 795 942 950 950
Male
Sample size 0 29 17 26 12 0 84
Percent 218 128 196 90 632
SE percent 358 290 344 248 418
Escapement 0 1,290 756 1,157 534 3,737
SE escapement 21190 171 30 203 50 147 00 247 50
Mean length 5484 686 1 8242 884 8 7017
SE mean length 12 37 2328 1377 2227 16 80
Minimum length 449 523 660 745 449
Maximum length 803 858 957 956 957
All
Sample size 0 29 20 58 26 0 133
Percent 218 150 436 195 100 0
SE percent 358 310 430 344 000
Escapement 0 1,290 890 2,580 1,157 0 5,917
SE escapement 21190 183 40 254 40 203 50
Mean length 548 4 699 0 8211 8585 746 4
SE mean length 12 37 2107 833 12 96 12 15
Minimum length 449 523 660 723 449
Maximum length 803 858 957 956 957

3 Data source Alaska Department of Fish and Game, Sport Fish Division, Kodiak, Alaska



TABLE 6 —Age composition, escapement estimates by age, and mean length (MEFL) at age for

chinook salmon at the Ayakulik River weir, Alaska, 21 June-22 August, 1993*

Age

11 12 13 14 15 16 Total
Females
Sample size 0 0 0 17 4 0 21
Percent 158 36 187
SE Percent 339 175 369
Escapement 0 0 0 289 68 0 357
SE escapement 64 50 3340 7010
Mean length 8023 8343 808 4
SE length 10 61 2197 972
Minimum length 715 771 715
Maximum length 868 869 869
Male
Sample size 3 49 27 10 2 0 91
Percent 27 437 241 89 18 813
SE percent 153 4 69 404 269 125 369
Escapement 51 832 459 170 34 0 1,545
SE escapement 290 892 76 9 512 238 701
Mean length 3200 5362 6771 799 2 902 5 608 2
SE mean length 2159 557 16 00 16 08 750 13 28
Minimum length 295 416 536 713 895 295
Maximum length 363 643 896 890 910 910
All
Sample size 3 49 27 27 6 0 112
Percent 27 43 8 241 241 54 1000
SE percent 153 4 69 4 04 404 213 000
Escapement 51 832 459 459 102 0 1,902
SE escapement 2990 892 76 9 769 405
Mean length 3200 5369 677 1 8012 8570 645 8
SE mean length 2159 557 16 00 877 2010 1320
Minimum length 295 416 536 713 771 295
Maximum length 363 643 896 890 910 910

*Data source Alaska Department of Fish and Game, Sport Fish Division, Kodiak, Alaska
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TABLE 7 —Age composition, haivest, and mean length (MEFL) at age estimates for chinook salmon
harvested in the Ayakulik River sport fishery, Alaska, 29 May-9 July, 1993*

Age

11 12 13 14 15 16 Total
Females
Sample size 0 0 8 87 28 0 123
Percent 31 335 108 473
SE percent 107 293 192 310
Harvest 0 0 25 268 86 0 378
SE harvest 86 234 154 24 8
Mean length 7825 843 8 869 8 8456
SE mean length 16 69 470 850 437
Minimum length 700 709 790 700
Maximum length 864 945 950 950
Male
Sample size 2 45 32 42 13 3 137
Percent 08 173 123 162 50 12 527
SE percent 054 235 204 228 135 066 310
Harvest 6 138 98 129 40 9 422
SE harvest 43 188 16 3 183 108 53 24 8
Mean length 3255 560 1 734 8 8586 906 5 9740 729 1
SE mean length 2550 827 18 15 11 00 1075 13 00 13 88
Minimum length 300 475 535 699 835 961 300
Maximum length 351 843 895 970 970 987 987
All
Sample size 2 45 40 129 41 3 260
Percent 08 173 15 4 49 6 158 11 1000
SE percent 054 235 224 310 226 066 000
Harvest 6 138 123 397 126 9 800
SE harvest 43 188 179 24 8 181 53
Mean length 3255 5601 744 4 848 8 8817 9740 7835
SE mean length 2550 827 1513 484 718 13 00 849
Minimum length 300 475 535 699 790 961 300
Maximum length 351 843 895 970 970 987 987

* Data Source Alaska Department of Fish and Game, Sport Fish Division, Kodiak, Alaska
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TABLE 8 —Estimated spawning escapement for Ayakulik River chinook salmon, Alaska,

1993 and 1994

Age
11 12 13 14 15 16 Total
1993
Escapement at weit 51 2,122 1,349 3,039 1,259 0 7,819
SE 290 2299 198 9 265 8 2975
Sport harvest
above weil 6 140 124 401 127 9 808
SE 44 190 181 251 183 54
Spawning escapement 45 1,982 1,225 2,638 1,132 0 7,011
SE 293 2307 199 7 2670 298 1 54
1994
Escapement at weit 988 974 2,239 4,767 170 0 9,138
SE 152 169 248 275 76 0
Sport harvest 16 66 202 404 27 0 739
SE 4 9 14 15 6 0
Spawning escapement 972 908 2,037 4,363 143 0 8,399
SE 152 169 248 276 77 0

2 Data souice Alaska Department of Fish and Game, Sport Fish Division, Kodiak, Alaska
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Age composition was determined for 258 chinook salmon sampled at the weir
(Tables 9 and 10) The age composition of fish sampled early in the season was
significantly different from the age composition of fish sampled late in the season (ages 1 1
through 1 5)(%* =37 0, df=4, P=0 001) Females were comprised primarily of age 1 4 fish
early and late in the season and males were comprised mostly of age 1 3 and 1 4 fish early in
the season and age 1 1,12, 1 3 and 1 4 fish late in the season The length distribution of
males sampled was significantly different across time (Kolmogorov-Smirnov test, D=0 339,
P=0 0001) but not for females (D=0 229, P=0 162)

Ages were determined for 326 chinook salmon from the sport harvest (Table 11)
The age composition of fish harvested by rafters and lodge clientele was not significantly
different from the age composition of fish harvested by anglers at Bare Creek for either
males or females (ages 1 2 through 1 4 only, x> =1 8, df=2, P=0 400) The sport harvest
consisted primarily of age 1 4 females and age 1 3 and 1 4 males The age composition of
the sport harvest did not differ from the age composition of the escapement sampled at the
weir (ages 1 2 through 1 4 only, x? =1 8, df=2, P=0 400) Length distributions were also
similar between the harvest and weir escapement (D=0 229, P=0 162)

The spawning escapement for chinook salmon in 1994 was 8,399 fish with age 1 4
(52%) and 1 3 (24%) the most abundant age classes, followed by ages 12 (11%)and 1 1
(12%) (Table 8)
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TABLE 9 —Age composition, escapement estimates by age, and mean length (MEFL) at age for

Ayakulik River, Alaska, chinook salmon at the weir, 21 May-20 June, 1994

Age
11 12 13 14 15 16 Total
1993

Sample size 0 0 8 51 2 0 61
Percent 0 0 64 408 16 0 48 8
SE petcent 0 0 220 430 110 0 4 40
Escapement 0 0 350 2,228 87 0 2,665
SE Escapement 0 0 118 237 61 0 241
Mean length 0 749 792 876 789°
SE mean length 11 6 3 5°
Minimum length 702 620 873 620°
Maximum length 805 856 878 878"
Male
Sample size 3 9 23 29 0 0 64
Percent 24 72 184 232 0 0 512
SE percent 14 23 34 37 0 0 44
Escapement31 393 1,005 1,267 0 0 2,796
SE escapement 74 125 187 204 0 0 241
Mean length 323 555 725 833 0 0 718°
SE mean length 17 12 9 10 0 0 15°
Minimum length 291 500 637 692 0 0 291°
Maximum length 348 611 813 914 0 0 926°
All
Sample size 3 9 31 80 2 0 125
Percent 24 72 24 8 640 16 0 1000
SE percent 14 23 38 42 11 0 00
Escapement 131 393 1,354 3,495 87 0 5,461
SE escapement 71 125 209 232 61 0 0
Mean length 323 555 732 807 876 0 751¢
SE mean length 17 12 7 5 3 0 9
Minimum length 291 500 637 620 873 0 291°
Maximum length 348 611 813 914 878 0 926°

* Includes 16 fish for which age was not estimated
® Includes 25 fish for which age was not estimated

¢ Includes 41 fish for which age was not estimated
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TABLE 10 —Age composition, escapement estimates by age, and mean length (MEFL) at age for

Ayakulik River, Alaska, chinook salmon at the weit 21 June-24 August, 1994

Age

11 12 13 14 15 16 Total
Female
Sample size 0 1 6 21 2 0 30
Percent 0 08 45 158 15 0 22 6
SE percent 0 07 18 31 20 0 36
Escapement 0 28 166 581 55 0 829
SE Escapement 0 27 65 114 38 0 131
Mean length 490 732 790 790 768
SE mean length 11 10 24 112
Minimum length 490 685 683 766 490*
Maximum length 490 762 863 814 863*
Male
Sample size 31 20 26 25 1 0 103
Percent 233 150 195 188 08 0 774
SE percent 36 30 34 33 07 0 36
Escapement 857 553 719 691 28 0 2,848
SE escapement 132 112 124 122 27 0 131
Mean length 347 554 712 815 730 0 601°
SE mean length 5 13 9 12 16°
Minimum length 294 445 615 728 730 0 294
Maximum length 432 661 774 910 730 0 910°
All
Sample  size 31 21 32 46 3 0 133
Percent 233 158 241 346 23 0 1000
SE  percent 36 31 36 40 13 0 00
Escapement 857 581 885 1,272 83 0 3,677
SE escapement 132 114 134 149 46 0 0
Mean length 347 551 715 803 770 0 636°
SE mean length 5 13 7 8 24 0 14¢
Minimum length 294 445 615 683 730 0 294¢
Maximum length 432 661 774 910 814 0 910°

® Includes 5 fish for which age was not estimated
® Includes 27 fish for which age was not estimated
¢ Includes 32 fish for which age was not estimated
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TABLE 11 —Age composition, harvest, and mean length (MEFL) at age estimates for chinook salmon
hatvested in the Ayakulik River sport fishery, Alaska, 30 May-10 July, 1994

Age

04 11 12 13 14 15 23 24 Total
Female
Sample size 0 0 1 17 102 11 1 7 139
Percent 03 52 313 34 03 21 42 6
SE percent 02 09 19 07 02 06 20
Harvest 0 0 2 39 231 25 2 16 315
SE harvest 2 7 14 6 2 4 15
Mean length 835 758 823 856 834 831 817°
SE mean length 11 4 21 13 42
Minimum length 835 666 706 710 834 792 666°
Maximum length 835 831 949 930 834 889 949
Male
Sample size 1 7 28 72 76 1 1 1 187
Percent 03 21 86 221 233 03 03 03 574
SE percent 02 06 12 17 18 02 02 02 20
Harvest 2 16 63 163 172 2 2 2 424
SE harvest 2 4 9 13 13 2 2 15
Mean length 826 340 552 723 823 902 792 801 731°
SE mean length 10 11 8 7 9°
Minimum length 826 305 405 350 619 902 792 801 305°
Maximum length 826 368 678 860 940 902 792 801 990°
All
Sample size 1 7 29 89 178 12 2 6 326
Percent 03 21 89 273 546 37 06 25 100 0
SE percent 02 06 12 18 21 08 03 06 00
Harvest 2 16 66 202 404 27 5 18 739
SE Harvest 2 4 9 14 15 6 2 5 0
Mean length 826 340 561 729 823 860 813 827 769¢
SE mean length 10 14 7 4 20 21 12 6°
Minimum length 826 305 405 350 619 710 792 792 305¢
Maximum length 826 368 835 860 949 930 834 889 990°

* Includes 49 fish for which age was not estimated
® Includes 51 fish for which age was not estimated
¢ Includes 100 fish for which age was not estimated

**Disclaimer note 1993 Service data varies slightly from published Department of the same survey data due to

data entry Both the Seivice and Department data are in agreement with regards to resultant trends and 1elative
magnitude of haivest, catch and release numbers
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DISCUSSION

Creel Survey

Angler effort, catch, and harvest on the Ayakulik River in 1993 and 1994 was the
highest on record during the chinook salmon fishery when compared with earlier public
use surveys (Jones and Selinger 1986, Hander and Selinger 1987, Johnson 1991)(Tables
12 and 13) From 1993 to 1994, total angler numbers and effort increased from an
average of 110 anglers and 530 angler days to 450 anglers and 1,300 angler days,
respectively The previous surveys conducted during the same time period and were
similar in design to the 1993 and 1994 surveys with the exception of the additional creel
site located at the weir Because this site is located at the lower take out point a more
complete census of the fishery was possible This may partially account for the increase
in angler effort, catch and harvest A comparison of only Bare Creek data with earlier
surveys shows angler numbers have more than doubled Angler days for Bare Creek have
only increased 15%

The harvest of chinook salmon in 1993 and 1994 was more than ttiple of what was
recorded in earlier public use surveys conducted by the Refuge (Table 13) The number
of chinook salmon caught and released also more than doubled during this time period
Harvest, catch and release data for other species, during the chinook salmon fishery, exist
for steelhead, rainbow trout, Dolly Varden, and sockeye salmon These numbers are
similar among years surveyed with the exception of sockeye salmon Since the 1986
survey, the number of sockeye salmon caught has more than doubled and harvest has
increased ten-fold

An analyses of the chinook salmon harvest may help managers choose the most
effective regulations to address conservation concerns For example, if the bag limit on
chinook salmon was reduced to one fish per day, approximately 50% of the anglers
would have been affected and the harvest could have been reduced by as much as 80%
each year (Table 4) During years of low escapement, a reduction in the bag limit may be
an effective regulation to ensure adequate spawning escapement

Additional regulations that could be used to minimize the harvest and possibly
reduce hooking mortality could include eliminating the use of bait and multiple hooks
Generally, the use of artificial lures and single hooks reduces the mortality associated
with catch-and-release fishing (Bendock, T and M Alexandersdottir 1990, Hooton 1987
and Lewynski and Bjornn 1987) A cursory look at angler terminal tackle found the use
of salmon roe to be the most effective method of catching chinook salmon in the
Ayakulik River With other factors constant, eliminating the use of bait may reduce the
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TABLE 12 —Creel survey data from the chinook salmon sport fishery on the Ayakulik River,
Alaska, 1986, 1987, 1991, 1993 and 1994

Total
Survey Number Residence # Anglers Angler Use/days
Year Period Anglers AK Non-AK Guided Non-Guided Days Day Overnight

1986 6/6-7/7* 99 38 61 39 60 336 55 281
1987 5/27-7/7° 113 47 55 20 93 557 38 519
1991 6/10-7/1¢ 119 65 54 26 93 698 63 635

Mean 110 50 57 28 82 530 52 478

1993 5/28-7/10

Bate Creek 270 96 174 142 128 520 182 338
Weir 157 68 89 57 100 589 41 548
Total 427 164 263 199 228 1,109 223 886

1994 5/26-7/11

Bare Creek 273 75 198 133 140 607 231 376
Weir 203 84 119 50 153 926 28 898
Total 476 159 317 183 293 1,533 259 1,274

* Jones and Selinger, 1986
® Hander and Selinger, 1987
¢ Johnson, 1991
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TABLE 13 —Release (R) and harvest (K) in the Ayakulik Rivet chinook salmon sport fishery,
Alaska

Chinook Sockeye Steelhead Dolly Rainbow

salmon salmon trout Varden trout
Year R K R K R K R K R K
1986 468 110 343 37 292 1 118 1 31 0
1987 1274 157 120 40 271 3 104 6 20 0
1991 2584 368 95 60 61 2 40 1 6 0
Mean 1442 212 186 46 208 2 87 3 19 0

1993 Bare Creek

922 375 214 174 94 1 76 5 12 1

Weir
1945 433 400 164 183 0 77 4 27 2
Total 2871 808 614 338 277 1 153 9 39 3

1994 Bate Creek

835 262 438 207 202 1 121 1 18 1

Weir
1898 477 766 351 177 1 55 4 2 1
Total 2733 739 1204 558 379 2 176 5 20 2
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number of chinook salmon mortalities due to catch-and-release fishing, and possibly the
total harvest Mortality rates for catch-and-release can range from 4-7%, depending on
bait, barbed hooks, etc (Hooton 1987) Avoidance behavior is possible from repeated
hookings (Lewynski and Bjornn 1987)

High retention rates (>6) of chinook salmon by guided anglers is probably due to
their access to cold storage facilities at lodges This access may also hold true when
flying in for day use Creel data indicate primarily lodge clientele and guided day use
would be affected if reductions were made in the bag limit of chinook salmon Though
lodge clientele may simply extend their trips to obtain more fish

Additional information on sport fish harvest and effort for the Ayakulik River is
based on estimates by the Department's statewide sport fish harvest postal survey (Mills
1992, 1993, 1994) This survey only recently separated out data exclusive to the
Ayakulik River (Table 14) These estimates are based on the entire year and include
angler effort for the chinook salmon fishery, steelhead and coho salmon Year round data
may account for the greater number of angler days of effort determined by the postal
survey when compared to our seasonal data

The postal survey reports four times the anglers and angler days (Tables 2, 3, and
14)(Howe et al 1995) than this study When comparing angler days to anglers the ratio is
similar between reports Harvest results of this survey and the Department’s postal
survey for chinook salmon corielate well Yet, when comparing magnitude of catch and
the ratios of release (catch-harvest) catch estimates in this study has lower numbers than
the postal survey in 1993 and in 1994 this study has higher estimates Differences may
be due to location of anglers, temporal timing of the interview, seasonal regulations, etc

Comparison between these two studies should be made over a longer period of time
in order to determine the overall trend accuracy Harvest of chinook salmon from the
Ayakulik River has resulted in exploitation rates (# harvested/# counted at weir) of the in-
river escapement ranging from 0 8 to 10 3 The hatvest of 808 chinook salmon in 1993
and 739 in 1994 resulted in the highest exploitation rates recorded for the Ayakulik River
This exploitation rate is relatively low when compared to other chinook salmon fisheries
within Alaska (Hammarstrom 1993, Coggins and Bingham 1993) However, if
escapement trends continue to decline escapement goals may not be met with current
harvest levels

Surveys conducted by the Refuge on the Ayakulik River identified chinook
salmon spawning areas in the mainstem and the East Fork Ayakulik River Based on
their migration timing and spawning distribution, chinook salmon were susceptible to
sport harvest from June until early July These studies concluded that the chinook salmon
run was not being adversely impacted with the current escapement trend and the
estimated sport harvest However, this status could change if effort and harvest were to
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increase dramatically and it was recommended that the fishery be monitored biennially to
detect any changes in effort (Chatto 1989)

Another concern with increased levels of angling activity on the Ayakulik River is
the mortality rate associated with hook and release fishing An 8% mortality rate was
associated with the hook and release of chinook salmon in the Kenai River (Bendock and
Alexandersdottir 1990) If this mortality rate is taken into consideration, then
apptoximately 200 additional fish may not have survived to spawn each year of our
survey The mortality rate for Ayakulik River chinook salmon may be even higher as
they are usually removed from the water prior to being unhooked and released This
practice is likely more stressful than the Kenai River fishery where the fish were not
removed from the water This mortality rate may need to be considered during years of
low escapement and if the harvest trends in the sport fishery continue

Biological Sampling

The total weir escapement of 7,819 chinook salmon in 1993 and 9,118 in 1994 is
within the historical escapement range for the Ayakulik River Salmon escapement has
been monitored with a weir since 1929 The Bureau of Commercial Fisheries maintained
a weir with an average escapement of chinook salmon between 1929 and 1947 of
approximately 3,100 fish Department weir counts between 1970 and 1986 give an
average of 6,400 chinook salmon entered the system, and more recently (1987 to 1992),
escapements have been higher averaging more than 14,000 fish The largest recorded
escapement of chinook salmon (21,370) occurred in 1988, since then a downward trend
in escapement has been observed and is approaching historical levels As escapement
levels approach historical levels, continued in-season monitoring of the harvest may be
needed to ensure adequate spawning escapement

In 1993, the sex composition of the escapement was predominately male (68%)
while the sex composition in the sport harvest was similar between males (53%) and
females (47%) Also, the age composition of the sport harvest was significantly different
from the age composition of the escapement sampled at the weir for late season males
This indicates that anglers may have been selecting for larger fish which were
predominately female If escapement trends continue to decline and the sex composition
remains skewed towards a lower percentage of females in the in-river escapement, the
tendency to retain females in the sport harvest may result in under utilization of the
available spawning habitat In 1994, the sex ratio of chinook salmon sampled at the weir
was similar to those sampled from the sport harvest

The Refuge creel surveys documented the harvest of chinook salmon ranged from
1 4% of the escapement in 1986 to 2 8% in 1991 Our survey showed that in 1993 and
1994 the exploitation rate of the in-river escapement increased to 10 3% and 8 1%,
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respectively Although this rate of harvest is acceptable given the high escapement levels
in 1987, 1988, and 1989, it may result in removal of too many adult spawners if
escapement levels decline and the sport harvest continues to increase

Future monitoring may be constrained by budgetary limits This may not allow
for a creel clerk station at both Bare Creek and the weir to monitor the sport harvest of
chinook salmon in the Ayakulik River It may be possible to acquire an accurate in-
season estimate by collecting information from only the anglers exiting the weir Data
collected in 1993 and 1994 indicate at least 50% of the harvest was obtained by anglers
exiting at the weir site Personnel already located at the weir could collect angler harvest
data from rafters and lodge clientele while simultaneously monitoring escapement and
sex composition of the run If harvest trtends continue in a similar pattern and begin to
affect the spawning stock, managers will need to implement conservation measures to
ensure the continuation of Ayakulik River chinook salmon runs
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Arpenoix 1 —Description of the Ayakulik River, Alaska, chinook salmon creel survey

AYAKULIK RIVER ANGLERS
WE NEED YOUR FISHING INFO

Dear Angler

Congratulations! You are about to participate in one of the most unique fisheries on Kodiak Island
Only one other river on the island supports a comparable number of chinook (king) salmon The
Ayakulik Rivers scenic splendor, bountiful wildlife resources and outstanding recreational
opportunities are second to none However, the piistine opportunities offered in the Ayakulik River
drainage may currently be at risk In the interest of maintaining the recreational opportunities
associated with the Ayakulik River, the U S Fish and Wildlife Service invites your participation in
the following creel survey

On the reverse side you will find a form that will help you keep track of your fishing efforts over the
course of your stay A creel survey clerk will contact you upon your arrival and on the subsequent
departure from the river to obtain information on your fishing activities This survey will help us
keep track of sport fishing effort and harvest which will in turn help us monitor the health of the
chinook salmon fishery We realize that some effort will be requited to keep track of your fishing
activities but your input will allow us to more accurately describe and analyze the fishery Lack of
your personal input may require us to make generalizations about the fishery, and possibly bias the
results, which could lead to more conservative management practices in the future such as reduced
bag limits, gear restrictions, and possibly time and/or area closures

With accurate and timely data the management of this resource will continue to offer recreational
opportunities today and in the future If you are interested in a summary of the information collected
during this survey and/or are interested in participating in future surveys and planning processes
involving the Ayakulik River please provide your name and address on the survey form provided
or give it to the creel survey clerk on your departure

Thank you for your time and consideration We hope you have an excellent adventure and good luck
fishing!
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Appendix 2 - Ayakuluk River, Alaska, creel survey form

PEIYPAS=HS $IN0L], Moquiey=gy ‘uapies Aod=Ad
1S NuId=8d IeS JIAIS=SS * 18§ PYY=Sd 1es Sun{=S
O.H—%NE\Z\W .............................................................................................................................. £powSiA nok yety vate o
Suisn opdoad jo saquinu 2y wo syruy 31oddns nok pmom 8

Z\\ﬁ ...................................................................................... 481830 YA SIJUNOIUI J[qBIISIpUn Aue JABY nok PacL

2Yoeq auIod 01 JUBM IS
2 Aep 13d 3da73€ pInos nof JJeadare Jo IqUINU "Xep ‘9

(28ea3ay) (Aep J1ad xeay Ayred nof pIp Jjetdare AuBm MOH 'S

Jpastwoxdurod st 9duaLiadxa anoA axojaq dures ok
woay Suueay 1o Swiaas 3dadse nok pmod sdnosd Auew moH ‘¢

........................................................................................................ (s8e13ae) (3ySm je dwred anok
wody 189y 10 33s no& pip sdured 19yj0 Auew moH ‘€

¢ pastuoxdurod st 3dudLIddxa anok
a103aq Aep 1ad Suraas 3dasse nok pmosm sdnoid Auew moH ‘7

*++ (93e19ar) ;Aep 1ad 2a3s nok pip sdnoas 1ayyo Auew moH T

ISUAWUO) Junyey sy }aaI) Iedg IV
| ! V
! 1
|
|
i
i
t
3
b
i
1
i
“
B[O [ HS | 99 | Ad| Sd| SS| S¥ | SN BEO T HS [ 9d [ AQ | Sd [ SS [ S¥ [ SY | swisanormeu wopesery | Ned
oy puUE BNy ISTHIO # Soa
I posea[ey % JUsNe) USIH JO # skeq
_ o — S4ATONY —  AIdVANI
LY gﬂwmo m%%% -NON SHATONV
, adpo/redure)-yyeyq NOILLVDOT
, (owreN) N/X :aIdIND
) rdure)asn Aeq
| fc 12 A A — N A
! (Puoopa)) — IAT03ITEY IS JARAYVD IV
: : Snoog NrIpo AUQ DL (reuondo)
f, EITATS Lvile) C ”oh_wmv_ 1poy)) (cuo a_H HM SSTNAAY
| - UIPISS :
7 JUIPISIY-UON JuIPISTY MV yudpISY MV AONAAIS TAYN
£986-797 (L06) :duoyd WO 11966 MV Teus)] ‘0L91 Xod ‘O°d
YJO 0IN08Y AISYSIY RU]
T s[epIuJ sI043AIng SNAISS IPIIAA PUe YSIT "S™) I—TT VR S |

10 YI3[D) AJAING [931)) (0], UIMIY ISLIJ

34



(K) by guirded and unguided anglers interviewed
1993 and 1994

APPENDIX 3.-Daily catch (C) and harvest

at the Ayakulik River at Bare Creek,

Steel- Rainbow Dolly

Pink
salmon

Sockeye Coho
salmon

salmon

Chinook
salmon

Varden

trout

head

Effort
(days)

Guided/
Unguided

ce

N

Date

1993

10

3
3
3
3
3
6
6
6

11

930603

12

930604
930605
930606

26
20

930607
930608
930609
930610

12
12
12
17

18

19
21

11

930611
930614
930615

40

14
44
29

6
10

17
iz
13

10

8
8
6
5
2
9

930616
930617
930618
930620
930621
930622
930623
930627
930628
930630

22

12

20

14
10

21

35

29

11

10

4
3
7
3
3
3
5
6

21

11

930704
930705
930706

35
28

15
17

930707
930709

19

452 161 135 41

142

142

2
3
4
3
9
4
7

930528
930529
930531
930606

16

86
83

10

45

11

12
10

56

930607
930609
930610
930611
930612
930613

10

22

19

1
4

16
19

15

24

21
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APPENDIX 3 —(Continued)

Dolly
Varden

Pink Steel- Rainbow

salmon

Cocho
salmon

Sockeye

salmon

Chinoock
salmon

trout

head

Effort
(days)

Guided/
Unguided

Cb

Na

Date

11

6 21 14

930614
930615
930617
930618
930619
930620
930624
930625
930626
930628
930704
930705

11
48
30

20

25
14
34
31

80

15

98
110
235

5

29
141

35
51

90

11
17

10

2
6
4
1
2
4
3
1

13

20

10

930707
930709

59

94

850 214 253 133

378

128

12 81

94

520 1,302 375 388 174

270

Total

1594

36

5
3
3
3

940605

940606

940607

10

940608

940611

4
21

940613

21

25

44

21

940616

2
50

940617

18 13

17
18

156

50

940622
940623
940627
940628
940630

33
119

12
17
12
16

6
9
4
6
4
11

18
30

17

30

32

98
105

13
35

940708

21

78

940710

36
73

22

9
[
3

15

940530
940602

102

12

30

940603

33

30

940604

4

940608



3geaxey=) ‘Udied=D 4
POMBTAISIUT sIaTbue JO ISCUNN .

0 4 0 o] 0 0 4] 0 [} 0 0 0 0 9 6 6 80L0%6 n
0 0 0 0 0 0 ] 0 0 0 0 0 9 vl € € S0LO%6 n
0 0 0 0 0 0 0 0 0 0 0 0 0T 91 14 14 ¥0LOY6 fa)
0 0 0 0 0 0 0 0 0 0 0 0 0 0 T T £290%6 n
0 0 0 0 o 0 0 0 0 0 0 0 ST 9z 1€ 9 zZZ90v6 n
0 z T T 0 0 0 0 0 0 € €L T 1z 9¢ 6 129076 n
0 I 0 T 0 0 0 0 0 0 €T 62 14 0T 8T 9 6190%6 n
0 0 0 0 0 0 0 0 0 0 0 0 0T €T 1T S 8T90¥%6 n
] 0 0 T 0 0 0 0 0 0 9T 9T 9 9¢ 144 9 LTS0V6 n
0 0 0 0 0 ¢} 0 [ 0 0 1T i € 1T 144 6 919076 a2
0 0 0 T 4 ¢} 0 0 0 0 LE 192 [1}4 0s 0374 0T STS07%6 ol
0 0 0 0 0 0 ¢} 0 [} 0 T 8 El 9 i 9 ¥190%6 n
0 0 0 ¢} 0 0 [} 0 o] 0 € € 6 1z 1T it £190%6 n
0 0 0 s} 0 €€ 0 0 0 0 124 o33 €T €31 6¢ S Z190%6 n
0 0 0 0 0 0 0 0 o] 0 SE [ 9T 9T €€ 6 T190%6 n
0 £l 0 o] 0 4 0 0 o] 0 z 0T 9 €T oz 4 0T190v6 n
ps o} p1 s} b4 o} X ] b} ol p:4 o) pis Eio) (shep) =N s3ed peptnbun
310334 /pepIng
uSpIRA 3noal pesy uowies uowTes uowies uouies
A1100Q MoquUTRY -1221s Futd oyued akaxpos HOOUTYD

* (PPNUTIUOD)— € XIANEAAY

37



0 0 0 0 0 0 o] 0 o] 0 £e 144 (44 574 LZ 6 ZT190%6 D
0 0 o] 0 o] Q 0 0 0 0 S T 0 0 i ¥ TT20%6 D
0 € 0 0 0 8§ o] 0 0 0 89 69 sE Ly 8% 8 603076 D
¥66T
4 LL 4 6¢C 0 €81 0 9 8T 62 79T ¥9S [ %4 8LE'T 689 LST =305
4 (4 T ST 0 SYT 0 2 0 0 18 £ve 1T 0seé 9Z¢ 00T
0 0T T 9 0 T 0 9 0 0 0 6T T Lz 9T 4 Z0L0E6 n
4 L 0 T o} 0 0 0 0 0 8¢ 79 ST £y 89 6 SZ90¢€6 n
T 9T 0 4 o} 0 0 0 0 0 0 £y 8T 29 6t L TZ90¢€6 n
0 L 0 0 ¢} 0 0 0 0 0 0 € 0T LL A € LT90€6 n
0 0 0 o] 0 6 0 0 0 0 8 ov 6 8T s ST 9T90¢6 f
0 L 0 i4 0 9 0 0 0 0 g (44 ST S6 184 8 S190¢6 n
0 0 0 0 0 ST 0 0 0 0 T 4 S [4°] ZT i4 PI90¢€6 n
T 4 0 0 0 0 0 0 0 0 0T 0574 ST 69T 9T 9 £€T90¢€6 n
0 0 0 0 0 4 0 0 0 0 8 98 € LT 4 T Z190¢e6 n
0 0 0 0 0 0z 0 0 0 0 0 0 13 LOT [ ¥ 6090¢6 a
0 0 0 0 0 0 0 0 0 0 0 [¢] 4 8 € T L090¢€6 n
o] € 0 4 0 €€ o] 0 0 0 0 4 T € S S v090¢ce n
¢ 0 0 o] 0 09 0 0 o} 0 8 61 8 68 12 6 £090¢€6 n
o} 0 0 o] 0 [ 0 0 0 0 0 0 € € € € T090€6 n
o} 0 0 c 0 0 0 0 0 0 4 4 T T S S TES0¢EE n
0 0 0 0 0 0 0 0 0 0 0 0 € € € € 0£S0€6 n
C 0 0 o} 0 Q 0 0 0 0 T T 0 0 ST ST 6250¢€6 n
0 6C T 71 0 LE 0 0 8T 62 £8 1ze 61¢ 8C%'T £9¢ LS
0 o] 0 0 0 0 0 0 8T 149 0 0 ST 69 0e i LOLOEE D
0 LT 0 € 0 o] 0 0 0 S 0 0 ve 69T vz S £0L0€E6 D
0 0 0 0 0 0 o] 0 0 0 0 0 89 0se (057 8 T0LOEE D
c 4 T T 0 T 0 0 0 0 0 T 0T LT 44 8 8290¢6 D
0 T 0 L 0 0 0 0 c 0 0 4 v 28T (44 L SZ390¢€6 D
o L 0 € [§] S 0 0 0 0 4 [43 L8 L0S ¥s 0T 6190¢6 D
0 0 0 0 0 0 0 0 0 0 1T ka4 0T 0T T i4 £T90¢€6 3
0 0 0 0 o} 0 0 0 0 o] aT LY 9 3 8 4 2T90¢€6 3]
0 4 0 0 o} 1€ 0 0 0 0 £s £6 8¢ 82T 6¢ L 0T90¢€6 D
€66T
ps o] ps o} ps o} p:! o] A D ps o} hs e} (sfep) N s3eq papInbun
1103339 /popTNn
UsSpIeA Inoas pesy uowtes uowtTes uowtes uoutes
K110Q noqutey -19918 3utd oyoD akaxoos SOOUTUD

V66T PUB £66T

‘IToMm I9ATY MTITNYeAY Syl e
pomoTAISlUT sisTbue pepInbun pue popInd Aq (M) 3IseAIeY pue (D) UYd3ed ATTed— ¥ XIANAEdY

38



3seAxey=y ‘UYdIed=D
pOMOTAISIUT sadTBue Jo IaqunN .

0 o] o} 0 0 154 0 0 0 0 1T S82 £T 389 62 4 QTLOVE n
0 Q 0 0 0 8 0 0 0 0 0 4 v 81T 44 4 20LOP6 n
0 0 0 0 0 0 0 0 0 0 4 4 0 o] 4 14 0€30%6 0n
0 0 0 0 0 0 0 0 0 0 T T i4 8 Q S 629076 n
0 0 0 0 o] 0 Q 0 0 o} 0 o} 1T 61T [ € S290%6 n
0 0 0 0 0 T Q 0 0 o} 0 0 4 9 9 Z $Z90%6 n
o] 4 0 o} o] 0 0 0 0 o} LY 70T 8 LT 8% 8 £290%6 n
0 ¢} 0 0 o] 0 0 0 0 0 6 6L £z SL [Ny 9T 2290%6 n
0 ¢ 0 0 0 o] ] T 0 o} 14 S ) 9 8 Z TC80%6 n
0 4 T T T 4 0 0 0 0 8 61 i’ ¥9 18 8T 6T20%6 o
0 S 0 0 o} T 0 0 0 0 8T 69 [44 62T L8 ST 8T190%6 n
0 0 0 0 0 0 0 0 [¢] 0 L vI 8 91 (474 9 LT20%6 n
T 0T 0 T o} g 0 Q 0 0 9T ve 9Z 8ST L ST ST90%6 n
0 ¥ 0 0 0 8 0 0 0 0 9 o€ 6T S0T 47 1T 7190%6 n
o] [4 0 0 o v 0 0 0 0 L [¢34 8T S9 ¥T L ZT90%6 n
0 ¥T 0 0 0 92 0 0 0 0 62 99T e4 LLT 6% €T TT190%6 n
0 0 0 0 0 ve 0 0 0 0 0 0 PIT (s34 4 6090%6 n
€ 8 0 T 0 4 0 0 o] ] €T T9 S 14 0z 4 809076 0
0 0 0 0 0 0 0 0 0 0 8} 0 0 0 T T S090%6 n
0 Q 0 c 0 0 0 0 0 0 4 LY T T 4 iZ €090%6 n
0 o] 0 o 0 13 0 0 0 0 (AN s T T i ¥ 2030%6 o
0 o 0 o 0 [¢] 0 0 0 0 € i4 [¢] 0 S ) TES0V6 n
0 0 0 0 0 T 0 T 0 0 0 0 123 08¢ (474 L 90L0%6 D
0 0 o] 0 0 0 0 0 ¢ 0 € € 9v 267 1474 L 0€90¥6 D
0 0 0 0 0 T 0 T 0 0 4 i4 Sy ZET 47 8 SZ90%6 D
0 0 0 0 0 T 0 0 0 0 1374 LY 65 8¢T 6¢ L 8190%6 D
o] 2 2 p: o 3 2 e D it 2 p: D (s&ep) N 23edq pepInbun
Ix0338 /pepInD
USpIeA Jnoxs pesy uowres uowtes uowtes uowyies
AT10Q MOqUTRY -19938 Jutg oyon EYCHfeleT HOOUTUD

{PSNUTIUCD)— ¥ XIANAIAY

39



(sas33ex)

14 3s 0 0 € 0zT 0 o] o] o] S6T 8¢€6 s€? o0LZ'T 089 €ST papInbun
0 € 0 0 0 19 0 0] o] 0 98T 61T (444 SO0T'T 9%z 0s PepIND
sbpoT/aToM
¥661
6 291 € (474 T 8LT 0 9 81 6¢C 8¢ (413 808 6L9 '€ 60T'T LTV Te30oL
L L8 T 8¢ 0 LST 0 S 81 [34 6%C 019 8LS STL'Z 869 €92 SSIUON
0 62T o T o €9 0 0 0 o] 95 LT LOT 8LY 602 LS JAY I9Y30
14 9% 4 £T 0 89 0 0 0 0 £e OLT STT LY T6T L8 Tedo1
0 ¢ 0 0 0 0 0 0 0 0 0 0 9¢ 9€ ST 9T @edualstsdng
L ¥iT T €T T ve 0 9 0 0 yie 9695 Z6T €9L'T 289 ziz paptnbun
4 8% 4 6T 0 Lt 0 0 8T 6¢C i24" 9s¢ 08¥% 088'T S0% 66T pepInd
$2171S yalod
S 18 T €T T S6 0 0 0 0 LT 88¢ SLE Z0€'T gzs oLe sTeicy
€ £e T 6 0 6C 0 0 0 0 8%T Szt IS4 998 L0€ LT © 83IUON
0 91 0 o] T 9% 0 0 0 0 €T ST 6% YT 18 0t MY a9Ylo0
14 (4 0 ¥ 0 0z 0 [ Q 0 €T 8¢ 16 Z6¢C CEeT 99 Ted01
o] 0 0 0 0 0 0 0 0 0 0 0 9¢ 9¢€ 9T 9T Sdusistsqng
€ Z9 0 8 T S6 0 0 o] 0 £€T €92 8LT vi8 [4°13 Z1t peptnbun
Z 6T T g 0 0 0 0 0 0 1574 SET T9T (4374 [AAY ZPT PIpIND
¥s8I) aied
4 T8 4 62 0 €8T 0 9 8T 6cC P91 795 [ 3374 8LE’Z 685 LST Te3oL
v i) 0 6T 0 8¢T 0 9 8T 6T T0T a8¢ [a4 6%8'T T6¢ 68 SSIUON
0 €T 0 T 0 LT 0 0 0 0 £y L%T TS Leg TET 0¢ AY I9|Y30
0 a8 4 6 0 8¢ 0 0 0 ] (U4 CET 62 Z6T L9 8¢ Te20T
4 (4] T ST 0 9%1T 0 S 0 0 T8 £€ve PIT 0seée 9z¢ 00T pspInbun
0 62 T i 0 Le o] 0 8T 62 €8 TZe 6T¢E 8Zv'T €92 LS pIpPIND
IToM
€66T
p: o) p: o] bt 2 i D ;S o] p: o] b Ee) (s&ep) N UOTIEDOT
31033149
uspIea Inoxs pesy uowres uowtes ucuies uowies
Ait100a moquITey -T9938 Nutd oyod ak83008 JqoouTyd

NTINNRAY SUl UO pemaTAIs]lUT siaTbue T1e Agq (D)

yojeon pue

¥66T PUB €66T 'ISATY

(M) 3soAadey Te310Il— § XIANAAAY

40



3seAIRU=Y ‘UYoled TBI0A=D 4
peMaTAISlUT SISTbu®R JO ZOQUON .

8T 0 0 S Ity 0 0 0 o 85S Z9L'T 6EL TLY'E €ES'T 9LY TE30L
T 0 0 0 0 0 0 0 0 0 9 9 € TT 1T 4 umousun
14 147 0 0 ¥ S8T [¢] 0 0 0 60% S62'T LLS 6GL'T V66 LTE ‘8389 UcCN
€ £T ] 0 T 9§ 0 0 0 0 z8 £€ee 69 LeZ 6%C €9 A¥ I8U30
o] PiT 0 0 ¢ 1T o] 0 0 0 T9 8¢< 06 997 ¥8¢C [ 43 Tes0T
k4 LT 0 0 S £1T¢ Q 0 0 0 15743 T0S'T €LE 269°'T 060'T £6¢C peopInbun
L 0 0 0 06 0 Q o] 0 L1IZ T3%¢ 99¢ 08L'T £vv €8T pepInd
$231TS yaog
[4An 0 0 4 €€ 0 0 o] 0 LOZ S¥%9 [4°14 L60'T L09 £LT TeloL
T 0 0 0 0 0 0 0 0 0 14 i4 0 8 L Z umous{un
T ST 0 0 T 89 0 Q 0 0 TLT ZT1S 912 LLE {547 86T S9YUON
o} 4 o] o} 0 744 0 0 [o] 0 62 1ctT 6T ¥s 69 44 Y 29Y30
0 S0T o] o] 0 01T 0 0 0 0 4 8 Lz 89 88 6% Ted0o1
0 8TIT 0 0 4 6T 0 0 o] 0 9%T €98 8€T (447 0td 0%1T pepInbun
14 0 o] 0 62 0 0 o] 0 T9 [4:1 ¥ZT SLS L6T €ET pepInd
oo axedg
65 o] 0 € 8LT 0 9] 0 0 T8¢ 8TIT'T LLY SLeE'z 926 €02 Telor
0 0 0 0 0 0 0 0 0 0 14 Z € € 4 4 umouuf
T 62 0 o] € LTT 0 0 o] 0 LET £EL T9¢ Z8L'T 18S 6TT S9YUON
€ < 0 ¢ 0 cT 0 Q 0 0 sS 291 0s €871 SLT 6t MY X930
0 6 0 0 ] 6% ¢} Q 0 0 LS oee £9 LOT 96T £ TedoT
o} b o] P24 o} p: o] e o] P2 o] p:S L) (shep) =N uoT3IEedOT
3I103IFHL
UIPIBA anoil pesy uowyes uowtes uowTes uowTes
A1T0Q moqutTey -T2e3s8 Mutd oyop a/ks3008 HoouTyd

(PPNUTIUOD ) — § XIANEEIY

41



ApPENDIX 6 —Daily and cumulative escapement counts through the weir, Ayakulik

River, Alaska, 1993 and 1994?
Sockeye Chinook Coho Pink Chum
Date Daily Accum Daily Accum Daily Accum Daily Accum Daily Accum
1993
May
23 10 10 21 21 0 0 0 0 0 0
24 2 12 7 28 0 0 0 0 0 0
25 2 14 9 37 0 0 0 0 0 0
26 1 15 7 44 0 0 0 0 0 0
27 225 240 59 103 0 0 0 0 0 0
28 948 1,188 136 241 0 0 0 0 0 0
29 1,879 3,067 85 326 0 0 0 0 0 0
30 3,291 6,358 44 370 0 0 0 0 0 0
31 6,368 12,726 451 821 0 0 0 0 0 0
June
1 7,074 19,800 1,106 1,927 0 0 0 0 0 0
2 9,971 29,771 1,191 3,118 0 0 0 0 0 0
3 2,693 32,464 107 3,225 0 0 0 0 0 0
4 4,366 36,830 127 3,352 0 0 0 0 0 0
5 2,950 39,760 233 3,585 0 0 0 0 0 0
6 75 39,885 38 3,623 0 0 0 0 0 0
7 926 40,781 63 3,686 0 0 0 0 0 0
8 26 40,807 22 3,708 0 0 0 0 0 0
9 15,784 56,591 153 3,861 0 0 0 0 0 0
10 27,131 83,722 293 4,154 0 0 0 0 0 0
11 16,853 100,575 383 4,537 0 0 0 0 0 0
12 15,916 116,491 270 4,807 0 0 0 0 0 0
13 9,505 125,996 234 5,041 0 ¢} 0 0 0 0
14 740 126,736 119 5,160 0 0 0 0 0 ¢}
15 1,626 128,362 95 5,225 0 0 0 0 0 0
16 2,691 131,053 182 5,437 0 0 0 0 0 0
17 836 131,879 116 5,553 0 0 0 0 0 ¢}
18 2,126 134,005 111 5,664 0 0 0 0 0 0
19 3,704 137,709 170 5,834 0 0 0 0 0 0
20 720 138,429 83 5,917 0 0 0 0 0 0
21 747 139,176 19 5,936 0 0 0 0 0 0
22 1,356 140,532 105 6,041 0 0 0 0 0 0
23 671 141,203 34 6,075 0 0 0 0 0 0
24 308 141,511 43 6,118 0 0 0 0 0 0
25 12,252 153,763 372 6,490 ¢} 0 0 0 0 0
26 2,793 156,556 242 6,732 0 0 0 0 0 0
27 430 156,986 46 6,778 0 0 0 0 0 0
28 1,312 158,298 94 6,872 0 0 0 0 0 0
29 42 158,340 36 6,908 0 0 0 0 0 0
30 298 158,635 39 6,947 0 0 3 3 0 0
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APPENDIX 6— (Continued)

Sockeye Chinook Coho Pink Chum
Date Daily Accum Daily Accum Daily Accum Daily Accum Daily Accum
July
1 0 158,635 13 6,960 0 0 1 4 1 1
2 846 159 481 226 7,186 0 0 28 32 1 2
3 657 160,138 48 7,234 0 0 61 93 0 2
4 684 160,822 32 7,226 0 0 17 110 0 2
5 548 161,370 22 7,288 0 0 5 115 0 2
6 1,707 163,077 80 7,368 0 0 12 127 2 4
7 1,839 164,916 40 7,408 0 0 6 133 0 4
8 1,829 166,745 30 7,438 0 0 7 140 0 4
9 2,156 168,901 33 7,471 0 0 5 145 0 4
10 6,657 175,558 59 7,530 0 0 47 192 4 8
11 3,352 178,910 17 7,547 0 0 18 210 0 8
12 2,517 181,427 26 7,573 0 0 34 244 0 8
13 2,680 184,107 14 7,587 0 0 43 287 0 8
14 2,915 187,022 28 7,615 0 0 38 325 0 8
15 8,679 195,701 34 7,649 0 0 112 437 4 12
16 4,080 199,781 10 7,659 0 0 138 575 0 12
17 3,361 203,142 23 7,682 0 0 72 647 0 12
18 7,821 210,963 22 7,704 0 0 119 766 0 12
19 4 210,867 0 7,704 0 0 1 767 0 12
20 127 211,094 2 7,706 0 0 6 773 0 12
21 172 211,266 2 7,708 0 4] 7 780 0 12
22 39 211,295 5 7,713 0 0 12 792 0 12
23 18 211,313 3 7,716 0 0 2 794 0 12
24 2,971 214,284 33 7,749 0 0 147 941 1 13
25 519 214,803 0 7,749 0 0 60 1,001 0 13
26 2,318 217,122 8 7,757 0 0 116 1,117 0 13
27 9,857 226,979 1 7,758 0 0 462 2,579 2 15
28 9,058 236,027 13 7,771 0 0 498 2,077 1 16
29 332 236,359 7 7,778 0 0 34 2,111 0 16
30 381 236,740 3 7,781 0 0 37 2,148 1 17
31 2,288 239,028 0 7,781 0 0 250 2,398 0 17
August
1 6,547 245,575 7 7,788 0 0 1,085 3,483 o 17
2 586 246,161 0 7,788 0 0 93 3,576 1 18
3 2,133 248,294 1 7,789 0 0 202 3,778 5 23
4 6,741 255,035 6 7,795 0 0 203 4,681 1 24
5 862 255,897 0 7,795 0 0 92 4,773 0 24
6 366 256,263 1 7,796 0 0 382 5,155 0 24
7 2,214 258,477 1 7,797 0 0 887 6,042 0 24
8 395 258,872 1 7,798 0 0 64 6,106 0 24
9 917 259,789 1 7,799 0 0 305 6,411 0 24
10 12,005 271,794 9 7,808 0 Q 2,192 8,603 2 26
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APPENDIX 6 — (Continued)

Sockeye Chinook Coho Pink Chum
Date Daily Accum Daily Accum Daily Accum Daily Accum Daily Accum
11 667 272,461 0 7,808 0 0 381 8,984 0 26
12 45 272,506 1 7,809 2 2 32 9,016 1 27
13 1,929 274,435 0 7,809 1 3 564 9,580 1 28
14 243 274,678 0 7,809 2 5 380 9,960 2 30
15 953 275,631 4 7,813 3 8 431 10,391 1 31
16 2,510 278,141 4 7,817 8 16 615 11,006 0 31
17 726 278,867 1 7,818 14 30 388 11,394 1 32
18 222 279,089 0 7,818 1 31 156 11,550 0 32
19 252 279,341 0 7,818 7 38 233 11,783 0 32
20 252 279,593 0 7,818 7 45 233 12,016 0 32
21 251 279,844 0 7,818 6 51 234 12,250 0 32
22 419 280,263 1 7,819 14 65 149 12,399 0 32
23 452 280,715 0 7,819 289 354 1,061 13,460 0 32
24 207 280,922 0 7,819 148 502 1,835 15,295 2 34
25 2,516 283,438 0 7,819 421 923 7,915 23,210 1 35
26 1,883 285,321 0 7,819 429 1,352 4,023 27,233 1 36
27 315 285,636 0 7,819 147 1,499 933 28,166 0 36
28 424 286,060 0 7,819 381 1,880 280 29,146 0 36
29 110 286,170 0 7,819 274 2,154 451 29,597 0 36
30 0 286,170 0 7,819 0 2,154 0 29,597 0 36
31 0 286,170 0 7,819 0 2,154 0 29,597 0 36
September

1 0 286,170 0 7,819 0 2,154 0 29,597 0 36
2 0 286,170 0 7,819 0 2,154 0 29,597 0 36
3 0 286,170 0 7,819 0 2,154 0 29,597 0 36
4 0 286,170 0 7,819 0 2,154 0 29,597 0 36
5 0 286,170 0 7,819 0 2,154 0 29,597 0 36
6 0 286,170 0 7,819 0 2,154 0 29,597 0 36
7 0 286,170 0 7,819 0 2,154 0 29,597 0 36
8 0 286,170 0 7,819 0 2,154 0 29,597 0 36
9 0 286,170 0 7,819 0 2,154 0 29,597 0 36
10 0 286,170 0 7,819 0 2,154 0 29,597 0 36
11 0 286,170 0 7,819 0 2,154 0 29,597 0 36
12 0 286,170 0 7,819 0 2,154 0 29,597 0 36
13 0 286,170 0 7,819 0 2,154 0 29,597 0 36
14 0 286,170 0 7,819 0 2,154 0 29,597 0 36
15 0 286,170 0 7,819 0 2,154 0 29,597 0 36
16 0 286,170 0 7,819 0 2,154 0 29,597 0 36
17 0 286,170 0 7,819 0 2,154 0 29,597 0 36
18 0 286,170 0 7,819 0 2,154 0 29,597 0 36
19 0 286,170 0 7,819 0 2,154 0 29,597 0 36
20 0 286,170 0 7,819 0 2,154 0 29,597 0 36
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APPENDIX 6 —(Continued)

Sockeye Chinook Coho Pink Chum
Date Daily Accum Daily Accum Daily Accum Daily Accum Daily Accum
21 0 286,170 0 7,819 0 2,154 0 29,597 0 36
22 0 286,170 0 7,819 0 2,154 0 29,597 0 36
23 0 286,170 0 7,819 0 2,154 0 29,597 0 36
24 0 286,170 0 7,819 0 2,154 0 29,597 0 36
25 0 286,170 0 7,819 0 2,154 0 29,597 0 36
26 0 286,170 0 7,819 0 2,154 0 29,597 0 36
27 0 286,170 0 7,819 0 2,154 0 29,597 0 36
28 0 286,170 0 7,819 0 2,154 0 29,597 0 36
29 0 286,170 0 7,819 0 2,154 0 29,597 0 36
30 0 286,170 0 7,819 0 2,154 0 29,597 0 36
1994

May
21 0 0 4 4 0 0 0 0 0 0
22 0 0 11 15 0 0 0 0 0 0
23 0 0 24 39 0 0 0 0 0 0
24 0 0 24 63 0 0 0 0 0 0
25 73 73 25 88 0 0 0 0 0 0
26 18 91 12 100 0 0 0 0 0 0
27 105 196 29 129 0 0 0 0 0 0
28 25 221 29 158 0 0 0 0 0 0
29 135 356 46 204 0 0 0 0 0 0
30 4 360 6 210 0 0 0 0 0 0
31 1,072 1,432 55 265 0 0 0 0 0 0

June
1 240 1,672 29 294 0 0 0 0 0 0
2 114 1,786 34 328 0 0 0 0 0 0
3 1,608 3,394 240 568 0 0 0 0 0 0
4 138 3,532 126 694 0 0 0 0 0 0
5 2,129 5,661 610 1,304 0 0 0 0 0 0
6 663 6,324 261 1,565 0 0 0 0 0 0
7 1,193 7,517 71 1,636 0 0 0 0 0 0
8 3,551 11,068 224 1,860 0 0 0 0 0 0
9 12,324 23,392 871 2,731 0 0 0 0 0 0
10 3,027 26,419 526 3,257 0 0 0 0 0 0
11 7,009 33,428 384 3,641 0 0 0 0 0 0
12 3,874 37,302 156 3,797 0 0 0 0 0 0
13 10,487 47,789 496 4,293 0 0 0 0 0 0
14 456 48,245 28 4,321 0 0 0 0 0 0
15 3,568 51,813 223 4,544 0 0 0 0 0 0
16 1,702 53,515 281 4,825 0 0 0 0 0 0
17 3,315 56,830 108 4,933 0 0 0 0 0 0
18 8,608 65,438 222 5,155 0 0 0 Q0 0 0
19 14,061 79,499 192 5,347 0 0 0 0 0 0
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APPENDIX 6 — (Continued)

Sockeye Chinook Coho Pink Chum
Date Daily Accum Daily Accum Daily Accum Daily Accum Daily Accum
20 13,888 93,387 114 5,461 0 0 0 0 0 0
21 2,472 95,859 75 5,536 0 0 1 1 0 0
22 1,971 97,830 235 5,771 0 0 0 1 0 0
23 4,092 101,922 160 5,931 0 0 0 1 0 0
24 4,205 106,127 259 6,100 0 0 1 2 0 0
25 9,529 115,656 599 6,789 0 0 0 2 0 0
26 6,582 122,238 440 7,229 0 0 0 2 0 0
27 12,885 135,123 495 7,724 0 0 1 3 0 0
28 14,231 149,354 182 7,906 0 0 1 4 0 0
29 2,020 151,374 84 7,990 0 0 0 4 0 0
30 4,511 155,885 103 8,093 0 0 0 4 1 1
July

1 6,338 162,223 168 8,261 0 0 1 5 1 2
2 8,593 170,816 182 8,443 0 0 5 10 1 3
3 3,236 174,052 79 8,522 0 0 9 19 0 3
4 6,639 180,691 97 8,619 0 0 8 27 0 3
5 4,604 185,295 42 8,661 0 0 8 35 0 3
6 1,365 186,660 30 8,691 0 0 6 41 0 3
7 3,406 190,066 49 8,740 0 0 6 47 0 3
8 7,637 197,703 66 8,806 ] 0 70 117 2 5
9 6,192 203,895 26 8,832 0 0 33 150 0 5
10 7,607 211,502 41 8,873 0 0 44 194 1 6
11 7,912 219,414 69 8,942 0 0 79 273 0 6
12 4,934 224,348 31 8,973 0 0 59 332 0 6
13 3,588 227,936 17 8,990 0 0 71 403 0 6
14 3,121 231,057 18 9,008 0 0 82 485 0 6
15 10,754 241,811 17 9,025 0 0 172 657 0 6
16 3,674 245,485 11 9,036 0 0 44 701 0 6
17 7,301 252,786 18 9,054 0 0 104 805 ¢} 6
18 6,249 259,035 15 9,069 0 0 277 1,082 0 6
19 2,547 261,582 13 9,082 0 0 162 1,244 0 6
20 169 261,751 6 9,088 0 0 31 1,275 1 7
21 5,433 267,814 6 9,094 0 0 551 1,826 0 7
22 5,433 272,617 5 9,099 0 0 551 2,377 0 7
23 5,434 278,051 5 9,104 0 0 550 2,927 0 7
24 3,022 281,073 1 9,105 0 0 418 3,345 0 7
25 10,654 291,727 3 9,108 0 0 1,406 4,751 0 7
26 6,198 297,925 3 9,111 0 0 1,672 6,423 1 8
27 9,483 307,408 0 9,111 0 0 3,878 10,301 0 8
28 2,305 309,713 2 9,113 0 0 3,187 13,488 0 8
29 1,955 311,668 2 9,115 0 0 3,764 17,252 1 9
30 1,678 313, 346 1 9,116 0 0 3,212 20,464 0 9
31 3,315 316,661 2 9,118 0 0 10,434 30,898 Q0 9
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APPENDIX 6 —(Continued)

Sockeye Chinook Coho Pink Chum
Date Daily Accum Daily Accum Daily Accum Daily Accum Daily Accum
August
1 2,037 318,698 0 9,118 0 0 7,946 38,844 2 11
2 2,630 321,328 2 9,120 1 1 8,213 47,057 5 16
3 2,060 323,388 5 9,125 2 3 9,709 56,766 4 20
4 5,475 328,863 2 9,127 11 14 23,554 80,320 9 29
5 3,687 332,550 0 9,127 12 26 17,397 97,717 8 37
6 3,618 335,168 0 9,127 10 36 10,012 107,729 1 38
7 3,605 338,773 0 9,127 32 68 5,299 113,028 1 39
8 2,117 340,890 0 9,127 47 115 10,882 123,910 3 42
9 697 341,587 0 9,127 49 164 4,451 128,361 1 43
10 1,927 343,514 0 9,127 157 321 5,378 133,739 7 50
11 1,126 344,640 1 9,128 118 439 3,537 137,276 2 52
12 3,401 348,041 1 9,129 113 552 7,459 144,735 5 57
13 2,596 350,637 2 9,131 149 701 5,655 150,390 6 63
14 2,522 353,159 2 9,133 198 899 4,550 154,940 3 66
15 7,464 360,623 2 9,135 147 1,046 5,306 160,246 1 67
16 3,469 364,092 2 9,137 119 1,165 2,670 162,916 7 74
17 2,829 366,921 0 9,137 192 1,357 1,673 164,589 2 76
18 3,210 370,131 0 9,137 389 1,746 2,586 167,175 5 81
1o 2,685 372,816 4] 9,137 511 2,257 4,781 171,956 3 84
20 1,484 374 300 0 9,137 627 2,884 3,716 175,672 5 89
21 1,119 375,419 0 9,137 640 3,524 4,230 179,902 3 92
22 629 376,048 0 9,137 349 3,873 1,052 180,954 0 92
23 662 376,710 0 9,137 472 4,345 1,101 182,055 1 93
24 191 376,901 1 9,138 236 4,581 532 182,587 1 94
25 648 377,549 0 9,138 528 5,109 1,840 184,427 4 98
26 586 378,135 0 9,138 336 5,445 2,992 187,419 1 99
27 448 378,583 0 9,138 2,173 7,618 2,197 189,616 1 100
28 448 379,031 0 9,138 2,173 9,791 2,197 191,813 1 101
29 83 379,114 0 9,138 2,412 12,203 432 192,245 0 101
30 343 379,457 0 9,138 6,584 18,787 571 192,816 0 101
31 217 379,674 0 9,138 4,196 22,983 494 153,310 2 103
September
1 96 379,770 0 9,138 3,708 26,691 439 193,749 0 103
2 85 379,855 0 9,138 2,553 29,244 401 194,150 0 103
3 89 379,944 0 9,138 1,688 30,932 379 194,529 0 103
4 70 380,014 0 9,138 1,157 32,089 338 194,867 0 103
5 27 380,041 0 9,138 469 32,558 182 195,049 0 103
6 70 380,111 0 9,138 500 33,058 200 195,249 0 103
7 70 380,181 0 9,138 600 33,658 200 195,449 0 103
8 0 380,181 0 9,138 0 33,658 0 195,449 0 103
9 0 380,181 0 9,138 0 33,658 0 195,449 0 103
10 0 380,181 Q 9,138 0 33,658 0 195,449 Q 103
11 0 380,181 0 9,138 0 33,658 0 195,449 0 103
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APPENDIX 6 —(Continued)

Sockeye Chinook Coho Pink Chum
Date Daily Accum Daily Accum Daily Accum Daily Accum Daily Accum
12 0 380,181 0 9,138 0 33,658 0 195,449 0 103
13 0 380,181 0 9,138 0 33,658 0 195,449 0 103
14 0 380,181 0 9,138 0 33,658 0 195,449 0 103
15 0 380,181 0 9,138 0 33,658 0 195,449 0 103
16 0 380,181 0 9,138 0 33,658 0 195,449 0 103
17 0 380,181 0] 9,138 0 33,658 0 195,449 0 103
18 0 380,181 0 9,138 0 33,658 0 195,449 0 103
19 0 380,181 0 9,138 0 33,658 0 195,449 0 103
20 0 380,181 0 9,138 0 233,658 0 195,449 0 103
21 0 380,181 0 9,138 0 233,658 0 195,449 0 103
22 0 380,181 0 9,138 0 33,658 0 195,445 0 103
23 0 380,181 0 9,138 0 33,658 0 195,449 0 103
24 0 380,181 0 9,138 0 33,658 0 195,449 0 103
25 0 380,181 0 9,138 0 33,658 0 195,449 0 103
26 0 380,181 0 9,138 0 33,658 0 195,449 0 103
27 0 380,181 0 9,138 0 33,658 0 195,449 0 103
28 0 380,181 0 9,138 0 33,658 0 195,449 0 103
29 0 380,181 0 9,138 0 33,658 0 195,449 0 103
30 0 380,181 0 9,138 0 233,658 0 195,449 0 103

a Data Source:

Alaska Department of Fish and Game,

Kodiak, Alaska
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