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FORWARD

Enclosed you will find information on the current status of Pacific salmon stocks in Southeast
Alaska and the Yakutat area. All major stocks were reviewed for listing as stocks of concern as
defined by the Sustainable Salmon Fisheries Policy, and escapement goals were developed,
reviewed, or revised for most major stocks or stock groups following the guidelines of this

policy.

In 2004, escapement goals for major stocks of all five species of Pacific salmon in Southeast
Alaska, together with complete documentation of the methods used to establish the goals and
supporting data, were reported under one cover. We followed suit in this report, but abbreviated
the discussions for stocks with escapement goals that have not changed. In instances where
escapement goals have been revised, we have provided detailed descriptions of the methods used
in the analyses. For goals that are in the process of being revised, we included a brief discussion
of planned and ongoing analyses. We updated many datasets, including some of the escapement
estimates, and several of the changes were extensive.

For citation of the entire report, we suggest the following:

Der Hovanisian, J. A., and H. J. Geiger, editors. 2005. Stock status and escapement goals for salmon stocks in
Southeast Alaska 2005. Alaska Department of Fish and Game, Special Publication No. 05-22,
Anchorage.

For citation of a chapter, we suggest the following format:

Shaul, L., S. E. Jones, and K. Crabtree. 2005. Coho salmon stock status and escapement goals in Southeast Alaska
[in] Der Hovanisian, J. A. and H. J. Geiger, editors. Stock status and escapement goals for salmon stocks
in Southeast Alaska 2005. Alaska Department of Fish and Game, Special Publication No. 05-22,
Anchorage.

Finally, we thank Robert Clark and Andy McGregor for their help with the extensive review. We
also thank Judy Shuler and Joanne MacClellan for preparing the final manuscript for publication.

—John Der Hovanisian and Hal Geiger
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ABSTRACT

Chinook salmon Oncorhynchus tshawytscha escapements in 11 drainages were evaluated for trends and tracking in
relationship to biological escapement goals that have been developed for each system, and all are judged to be
healthy. Escapement goals for the Unuk, Blossom and Keta river stocks are being updated; results of these analyses
will be available prior to the 2006 Board of Fisheries meeting on Southeast Alaska finfish. Methods for determining
these three escapement goals are described, and reports containing the detailed analyses for all 11 stocks are cited.

Key words: Chinook salmon, Oncorhynchus tshawytscha, escapement, escapement goals, escapement goal ranges,
stock status, Taku River, Stikine River, Alsek River, Chilkat River, Unuk River, Chickamin River,
Blossom River, Keta River, King Salmon River, Situk River, Andrew Creek, U.S./Canada Pacific
Salmon Treaty, transboundary rivers

INTRODUCTION

Chinook salmon (Oncorhynchus tshawytscha) in Southeast Alaska are harvested primarily by the
commercial troll fleet and recreational anglers. Chinook salmon are also harvested incidentally in
U.S. commercial set gillnet, drift gillnet, and purse seine fisheries, and in subsistence fisheries in
the region. In addition, Chinook salmon are harvested in Canada in the transboundary Alsek,
Taku and Stikine rivers. Management of Chinook fisheries in Southeast Alaska is described in
other Alaska Board of Fisheries documents, presentations and regional management plans.

Harvests of Chinook salmon in Southeast Alaska commercial and recreational fisheries are
managed on an abundance-based approach, with an annual all-gear harvest target provided by the
Pacific Salmon Commission, via its Chinook Technical Committee, prior to each fishing season.
The annual Pacific Salmon Commission harvest target is based on a preseason forecast of the
aggregate abundance of all Chinook salmon stocks that are present in Southeast Alaska for the
coming year (PSC CTC 2002). The preseason abundance is estimated from the Pacific Salmon
Commission Chinook model run by the Chinook Technical Committee, with membership from
Alaska, British Columbia, Washington, Oregon, and ldaho. Presently, the all-gear quota is
allocated by the Alaska Board of Fisheries between commercial and recreational users as
follows: (1) 8,600 Chinook salmon to the gillnet fleet; (2) 4.3% of the total to the purse seine
fleet; (3) 80% of the remainder to the troll fleet; and (4) 20% of the remainder to the recreational
fleet. Additionally, in February 2005, the U.S. and Canada reached a bilateral terminal harvest
sharing agreement for directed Taku and Stikine river Chinook fisheries.

Chinook salmon harvests in Southeast Alaska are known to be composed of stocks originating
from as far north as the Yakutat area to the southern coast of Oregon. This includes local
Southeast Alaska and transboundary wild stocks. Chinook salmon are known to occur in 34
rivers in, or draining into, the Southeast region of Alaska from British Columbia or Yukon
Territory, Canada, (Kissner 1977). Local Alaska hatchery stocks contribute a sizeable portion of
Southeast Alaska Chinook harvests each year (Table 1.1).

STOCK STATUS

Stock status for Chinook salmon stocks in the Southeast region was judged primarily by
performance in meeting escapement requirements; these are local wild stocks that contribute to
harvests in Southeast Alaska fisheries. Harvest estimates are also presented for selected stocks. A
detailed description of the stock assessment program was presented in the 2003 stock status
report (Geiger and McPherson 2004) to provide an understanding of the tools that are available
for management of these stocks, and performance in relationship to the principles and criteria in
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the state’s Sustainable Salmon Fisheries Policy (ADF&G and BOF unpublished; 5 AAC 39.222).
We briefly summarize the assessment program below.

STOCK ASSESSMENT PROGRAM

In the mid-1970s it became apparent that many of the local Chinook salmon stocks in this region
were depressed relative to historical levels of production (Kissner 1974). A fisheries
management program was implemented to rebuild stocks in Southeast Alaska streams and in
trans-boundary rivers (rivers that originate in Canada and flow into Southeast Alaska coastal
waters; ADF&G unpublished). Initially, under this management program, commercial and
recreational fisheries in terminal and near-terminal areas in U.S. waters were closed. The troll
fishery was also modified extensively by 1982 to reduce exploitation on local wild stocks and
later to target Alaska hatchery stocks. In 1985, the Alaskan program was incorporated into a
comprehensive, coastwide rebuilding program for all wild stocks of Chinook salmon, under the
auspices of the U.S./Canada Pacific Salmon Treaty. In 1999, the Pacific Salmon Treaty was re-
signed after extensive negotiations. The Chinook chapter of the new agreement specified
coastwide, abundance-based management of Chinook salmon stocks, and called for more
comprehensive stock and fishery monitoring.

In the 1970s, a stock assessment program was developed to provide information for tools to
manage Chinook stocks in the region, to judge stock status and develop sound escapement goals.
This program has evolved and expanded over the past few decades, concurrent with increasing
information needs. The major components of the stock assessment program in Southeast Alaska
include estimation of escapement, survival, harvest, and exploitation rates and patterns.
Programs are in place in 11 rivers (Figure 1.1) to sample, enumerate and collect biological data
from the escapements. These rivers represent all of the region’s major producers (production
greater than 10,000 fish), seven medium producers (production of 1,500 to 10,000 fish), and one
minor producer (production less than 1,500 fish). Separate programs are in place to sample,
enumerate, and collect biological data from the fisheries that harvest Chinook salmon.

ESCAPEMENT PROGRAMS

Initially, the escapement estimation program consisted of peak survey counts (peak single-
day aerial helicopter or foot counts) annually in ten of the 11 index systems and a weir on the
Situk River. This was inadequate for intensive fishery management and population
assessment, such as that now in place in the Pacific Salmon Commission forum. Over time
the program was modified to estimate total escapement to all 11 systems (Table 1.2),
including development of expansion factors relating survey counts to total escapement.
Presently, total escapement programs are operated on many of the larger rivers, including the
weirs on the Situk and Klukshu rivers, and mark-recapture tagging projects on the Chilkat,
Taku, Stikine and Unuk rivers. Helicopter survey counts are used to monitor escapements to
other systems. Radio telemetry projects have been conducted once or twice on all major
systems to determine spawning distribution and to verify that survey counts were being
conducted over the major spawning areas. Biological data collected has included age, sex,
length, and tag recovery to estimate escapement in total and by sex and age, as well as the
fraction of fish that were coded wire tagged in selected systems. Selected descriptions and
results of the inriver stock assessment programs are contained in Appendix 1.
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HARVEST PROGRAMS

Commercial harvests are reported on fish tickets and sport harvests are estimated by creel
surveys. These provide estimates of the total harvest in a fishery, but not the stock composition.
Harvests of specific stocks, including Alaskan hatchery fish, can be estimated using coded wire
tags. Pacific Salmon Treaty agreements provide Alaska fisheries a special add-on of Alaskan
hatchery Chinook salmon to the annual catch ceiling. Estimates of stock composition in
Southeast Alaska fisheries that harvest Chinook salmon have been somewhat limited at present,
the five largest stocks in Southeast Alaska are not included in the Chinook Technical Committee
Chinook model in part because this information is not available. This is being addressed by two
programs: coded wire tagging of wild Chinook stocks in the region and a genetic stock
identification program. Fishery sampling of coded wire tags and genetic sampling has been
increased in the past few years to improve our estimates of stock composition. Five wild stocks
of Chinook salmon are being coded wire tagged at present in the region: the Chilkat, Taku,
Stikine, Unuk and Chickamin River stocks. The combination of these two programs has
improved, and will continue to further improve stock identification information available for
Southeast Alaska Chinook catches in the near future.

STOCK STATUS ASSESSMENT

In this section, the status of wild Chinook stocks are evaluated through 2005. The Sustainable
Salmon Fisheries Policy (ADF&G and BOF unpublished) specifies guidelines to manage salmon
stocks for sustainability. Our stock assessment and management program for Chinook salmon in
Southeast Alaska should provide a sustained resource, i.e., follow the Sustainable Salmon
Fisheries Policy.

Escapement goals for the 11 index stocks of Chinook salmon have been established. These
biological escapement goal ranges are designed to maintain wild stocks at high levels of
productivity and yields near the theoretical average maximum sustained level. Management
plans and regimes are structured for Southeast Alaska fisheries to achieve escapements within
the biological escapement goal ranges wherever possible, and are developed with significant
input from the public and users. Escapements have been evaluated in the 11 index stocks against
the biological escapement goal ranges established for each stock to determine stock status.
Escapements were assessed retrospectively back to 1975 as if the current biological escapement
goal had been in place.

All 11 index stocks are judged to be healthy—estimated escapements have been within or above
the escapement goal ranges for all 11 stocks the past two years, and for majority of stocks in all
years during the past two decades (Table 1.3 and Figures 1.2, 1.3, and 1.4). Escapement goals for
the Unuk, Blossom and Keta rivers are being revised, but revisions are not expected to change
this general assessment.

ESCAPEMENT GOALS

At the 2003 Alaska Board of Fisheries meeting for Southeast Region finfish, it was reported that
biological escapement goal ranges had been established or updated for 11 Chinook index systems in
Southeast Alaska. Since that time, we have been revising escapement goals for the Unuk, Blossom
and Keta river stocks. In this section, we provide a brief history of the escapement goals for these
three stocks, and a brief discussion of the detailed analyses we are using to develop new goals. In
Appendix 1, a section is included for each of the 11 stocks, which briefly describes the stock and
fisheries that harvest it, key stock assessment data, and the current escapement goal.
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Table 1.1-Southeast Alaska Chinook salmon harvest levels and Alaska hatchery contributions in
Southeast Alaska harvests, from 1965 to 2004, in thousands of Chinook salmon (2004 data and some
recent harvests subject to revision)?.

Total all gear Alaska Southeast Alaska
Commercial Southeast hatchery harvest minus AK
Year harvest Sport harvest Alaska harvest contribution  hatchery contribution
1965 337 13 350 0 350
1966 308 13 321 0 321
1967 301 13 314 0 314
1968 331 14 345 0 345
1969 314 14 328 0 328
1970 323 14 337 0 337
1971 334 15 349 0 349
1972 286 15 301 0 301
1973 344 16 360 0 360
1974 346 17 363 0 363
1975 301 17 318 0 318
1976 242 17 259 0 259
1977 285 17 302 0 302
1978 401 17 416 0 418
1979 366 17 383 0 383
1980 324 20 344 6 338
1981 268 21 289 2 287
1982 289 26 315 1 314
1983 290 22 312 3 309
1984 268 22 290 6 284
1985 250 25 275 13 262
1986 259 23 282 17 265
1987 258 24 282 24 258
1988 253 26 279 29 250
1989 260 31 291 29 262
1990 316 51 367 54 313
1991 299 60 359 70 289
1992 216 43 259 44 215
1993 255 49 304 40 264
1994 222 42 264 36 228
1995 186 50 236 69 167
1996 178 58 236 80 156
1997 271 72 343 53 289
1998 216 55 271 31 239
1999 179 72 251 55 196
2000 200 63 263 82 181
2001 194 72 266 85 180
2002 357 70 427 77 350
2003 331 49 380 66 314
2004 363 66 429 81 348

 Harvests statistics for 1975-2002 from Gaudet et al. (2004).
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Figure 1.1-Location of selected Chinook salmon systems in Southeast Alaska, Yakutat, and
transboundary rivers.

UNUK RIVER

In 1981 the ADF&G escapement goal was 1,800 large index spawners. This goal was mistakenly
based on a 1978 count thought to be 1,765 fish, which was revised downward in 1985 to 1,106
fish upon discovery that some tributary counts were entered twice. The corrected count was still
the largest pre-1981 index count. In 1994, ADF&G revised the goal to 875 large index spawners,



Table 1.2-Estimated total escapements of Chinook salmon to escapement indicator systems and to Southeast Alaska and
transboundary rivers, from 1975 to 2005. (2005 data and some recent estimates are subject to revision). Numbers in bold type are weir
counts or mark—recapture total estimates.

0T

MAJOR SYSTEMS MEDIUM SYSTEMS Minor
Year |[Alsek (Klukshu)®  Taku Stikine Situk Chilkat Andrew Unuk® Chickamin® Blossom® Keta® | King Salmon| Total®
1975 12,920 7,571 520 1,717 584 609 63 NA
1976 5,267 24,582 5,723 1,421 404 127 272 252 98 43,350
1977 13,355 29,496 11,445 1,732 456 4,706 1,682 448 690 201 67,193
1978 12,524 17,124 6,835 808 388 5,344 1,431 572 1,176 86 48,408
1979 15,365 21,617 12,610 1,284 327 2,783 1,107 216 1,278 132 59,365
1980 12,311 39,239 30,573 905 282 4,909 2,063 356 576 105 95,582
1981 9,717 49,559 36,057 702 536 3,532 1,782 636 987 152 108,510
1982 9,747 23,848 40,488 434 672 6,528 2,649 1,380 2,262 389 92,468
1983 11,073 9,794 6,424 592 366 5,436 2,781 2,356 2,466 245 43,380
1984 7,781 20,778 13,995 1,726 389 8,876 5,113 2,032 1,830 265 65,602
1985 6,351 35,916 16,037 1,521 638 5,721 4,436 2,836 1,872 175 78,937
1986 12,905 38,111 14,889 2,067 1,414 10,273 8,097 5112 2,070 255 99,457
1987 12,330 28,935 24,632 1,379 1,576 9,533 4,524 5396 2,304 196 94,880
1988 9,870 44,524 37,554 868 1,128 8,437 3,647 1,536 1,725 208 114,547
1989 10,900 40,329 24,282 637 1,060 5,552 4,334 1,376 3,465 240 96,417
1990 8,405 52,142 22,619 628 1,328 2,856 2,617 1,028 1,818 179 97,985
1991 11,004 51,645 23,206 889 5,897 800 3,165 2,260 956 816 134 100,770
1992 6,153 55,889 34,129 1,595 5,284 1,556 4,223 1,605 600 651 99 111,783
1993 15,944 66,125 58,962 952 4,472 2,120 5,160 1,805 1,212 1,086 263 158,099
1994 17,919 48,368 33,094 1,271 6,795 1,144 3,435 1,800 644 918 210 116,786
1995 26,715 33,805 16,784 4,330 3,790 686 3,730 2,309 868 525 146 93,686
1996 16,741 79,019 28,949 1,800 4,920 670 5,639 1,587 880 891 288 141,382
1997 14,004 114,938 26,996 1,878 8,100 586 2,970 1,262 528 738 357 172,357
1998 4,621 31,039 25,968 924 3,675 974 4,132 1,814 364 446 132 74,089
1999 11,597 19,734 19,947 1,461 2,271 1,210 3,914 2,283 848 968 300 64,533
2000 8,295 30,529 27,531 1,785 2,035 1,380 5,872 3,717 924 913 137 83,117
2001 11,022 42,980 63,523 656 4,517 2,108 10,541 5,177 816 1,029 147 142,516
2002 8,504 52,409 50,875 1,000 4,051 1,752 6,988 5,007 896 1,233 153 132,868
2003 4,932 36,435 46,824 2,117 5,657 1,190 5,546 4,579 812 966 117 109,195
2004 7,343 69,199 48,900 757 3,422 3,068 3,963 3,275 734 1,128 134 141,923
2005 5,297 36,671 38,043 613 3,470 2,030 4,489 4,287 912 1,491 141 97,444

Escapements for the four Behm Canal systems are shown here for total escapement, to provide comparisons of magnitude across systems. Escapement goals for these
four systems are for survey counts at present and are shown in Table 1.3 and Figure 1.4. Likewise, the escapement goal for the Alsek River is 1,100 to 2,300 Chinook
salmon past the Klukshu River weir, which represents approximately 20% of the Chinook salmon production in the Alsek River.

Total includes the estimated totals of large spawning Chinook across all 11 systems. Escapements for the Chilkat River were approximated from 1976 to 1990 to
make the totals comparable across years.
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Table 1.3—Estimated biological escapement goal ranges for 11 Chinook salmon stocks in Southeast Alaska. These biological
escapement goals include large spawners of approximate legal retention size (28 inches total length) and do not include smaller 1- and 2-
ocean-age males.

Biological escapement Biological escapement
goal range for large 2001-2005 goals range for large ~ 2001-2005 total
spawners in survey survey count Present survey spawners estimated in escapement
Chinook salmon stock count average expansion factor total escapement average
1  Chilkat River ? NA NA NA 1,750-3,500 4,223
2 King Salmon River " 80-160 92 1.50 120-240 138
3 Andrew Creek ° 375-750 1,015 2.00 650-1,500 2,030
4  Blossom River " 250-500 282 4.00 NA 834
5 KetaRiver” 250-500 390 3.00 1,169
6  Unuk River” 650-1,400 1,195 4.83 6,305
7 Chickamin River® 450-900 942 4.64 4,465
8  Situk River ¢ NA NA NA 450-1,050 1,029
9  Klukshu (Alsek) River ® 1,100-2,300 1,827 4.95 7,420
10  Taku River ® 5,800-10,600 6,346 5.20 30,000-55,000 47,339
11 Stikine River * 2,700-5,300 9,674 5.15 14,000-28,000 49,633

% The above biological escapement goal range has been approved by review teams from ADF&G and the Chinook Technical Committee of the Pacific
Salmon Commission.

® The above biological escapement goal ranges have been approved by review teams from ADF&G and the Chinook Technical Committee of the
Pacific Salmon Commission. Biological escapement goals for the Blossom, Keta, Unuk and Chickamin rivers are expressed as survey count goals.
Escapement goals for the Unuk, Blossom, and Keta rivers are being revised and will be available for review by the Alaska Board of Fisheries by
January 2006.

The above biological escapement goal range has been approved by review teams from ADF&G.

The above biological escapement goal ranges for the three transboundary rivers have been approved by review teams from ADF&G, the Department
of Fisheries and Oceans Canada, and the Chinook and Transboundary Technical Committees of the Pacific Salmon Commission.
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Figure 1.2-Estimated escapements of Chinook salmon in the Alsek, Situk, Taku, and Stikine rivers from 1975 to 2005. All

values represent the total escapement of large (3- to 5-ocean-age) Chinook salmon except in the Alsek, which are total

escapements past Klukshu weir, an index for the Alsek River.
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Figure 1.3-Estimated escapements of Chinook salmon in the Chilkat and King Salmon rivers and in Andrew Creek from

1975 to 2005. All values represent the total escapement of large (3- to 5-ocean-age) Chinook salmon.
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Figure 1.4-Peak survey counts of escapements of Chinook salmon in the Unuk, Chickamin, Blossom, and Keta rivers from
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based on a spawner-recruit analysis (McPherson and Carlile 1997), which the Chinook Technical
Committee reviewed and accepted. In 1997, ADF&G revised the goal to a range of 650 to 1,400
large index spawners as recommended in the McPherson and Carlile (1997) report and in
compliance with the ADF&G Escapement Goal Policy. The Chinook Technical Committee
reviewed and accepted this change in 1998 (Appendix 1.8). Harvest data for the 1981 to 1998
brood years are currently being analyzed to determine exploitation and incidental mortality rates
for the Unuk River stock. An updated stock-recruit analysis is being developed to revise the
existing escapement goal and results will be available by January 2006 (Hendrich unpublished).

KETA RIVER

In 1981, ADF&G set the index goal at 500 large fish, based on counts of 500 spawners in 1948
and 462 spawners in 1952 (ADF&G unpublished). In 1994, ADF&G revised the escapement
goal to 300 large index spawners, based on a spawner-recruit analysis (McPherson and Carlile
1997), which the Chinook Technical Committee reviewed and accepted in 1994. In 1997,
ADF&G revised the escapement goal to a range of 250 to 500 large index spawners, in
conformance with the McPherson and Carlile (1997) report and in compliance with the ADF&G
Escapement Goal Policy. The Chinook Technical Committee reviewed and accepted this change
in 1998 (Appendix 1.10). Because coded wire tag data are not available for the Keta River
Chinook stock and the Unuk River has the longest time series for such information, harvest and
incidental mortality rates from the Unuk River will be used as surrogates in an updated stock-
recruit analysis being developed to revise the existing escapement goal. Revised escapement
goals for the Keta River Chinook stock will be available by January 2006 (Der Hovanisian et al.

in prep).
BLossoM RIVER

In 1981, ADF&G set an index escapement goal, as a combined count of 800 large fish from the
Blossom and Wilson rivers, based on a 1963 count of 825 fish, 450 in the Blossom and 375 in
the Wilson. In 1985, the Wilson surveys were dropped for budgetary reasons, but the goal of 800
continued to be applied to the Blossom. In 1994, ADF&G revised the Blossom goal to 300 large
index spawners, based on a spawner-recruit analysis (McPherson and Carlile 1997), which the
Chinook Technical Committee reviewed and accepted in 1994. In 1997, ADF&G revised the
goal to a range of 250 to 500 large index spawners in conformance with the McPherson and
Carlile (1997) report and in compliance with the ADF&G Escapement Goal Policy. Because
coded wire tag data are not available for the Blossom River Chinook stock and the Unuk River
has the longest time series for such information, harvest and incidental mortality rates from the
Unuk River will be used as surrogates in an updated stock-recruit analysis being developed to
revise the existing escapement goal. Revised escapement goals for the Blossom River Chinook
stock will be available by January 2006 (Der Hovanisian et al. in prep).
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Appendix 1.1. Taku River Chinook Salmon Stock

Appendix 1.1-Taku River Chinook Salmon Stock

The Taku River, which originates in northwestern British Columbia, produces the largest local population
of Chinook salmon on average in Southeast Alaska (McPherson et al. 2000). This spring run is harvested
primarily as mature adults from late April to early July on mature adults; immature fish rear primarily
outside of the region. Stock assessment includes: coded wire tagging of smolt, estimation of adult
escapement (inseason and postseason), harvest, exploitation, smolt abundance and survival.

Outline of stock management, assessment and escapement goal analysis:

Management divisions:
Management jurisdictions:

Fisheries:

Escapement goal type:
Escapement goal:
Population for goal:
Optimal escapement goal:
Inriver goal:

Action points:
Escapement enumeration:

Index count expansion factor:
Brood years in analysis:
Data in analysis:

Data quality:
Contrast in escapements:

Model used for escapement goal:

Criteria for range:

Value of alpha parameter:
Value of beta parameter:
Document supporting goal:

Divisions of Sport Fish and Commercial Fisheries

ADF&G; joint management ADF&G and CDFO through Pacific
Salmon Commission of terminal run

U.S. recreational, gillnet, troll; Canadian gillnet, First Nations,
recreational

Biological Escapement Goal

30,000 to 55,000 range; 35,938 point estimate

Large spawners (3- to 5-ocean-age) in entire drainage
None

None

None

Aerial helicopter surveys: 1973 to present, conducted in six
major tributaries—the Nahlin, Nakina, Dudidontu, Tatsamenie
and Kowatua rivers, and Tseta Creek and standardized since
1973

Mark—recapture estimates: 1989, 1990, 1995 to present

5.20 (multiplier for cumulative helicopter peak survey count in
five tributaries—Nahlin, Nakina, Dudidontu, Tatsamenie and
Kowatua rivers)

8

Estimated total escapement of large female spawners and
subsequent smolt production

Good
NA

Empirical observation of optimal smolt production range and
associated number of female spawners

Highest smolt production
4.406
0.00001643

McPherson, S. A., D. R. Bernard, and J. H. Clark. 2000. Optimal
production of Chinook salmon from the Taku River. Alaska
Department of Fish and Game, Fishery Manuscript No. 00-2,
Anchorage.
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Appendix 1.1. Taku River Chinook Salmon Stock

Table 1.1.1-Estimated harvests, escapements, and total runs by year of large Chinook salmon (3- to 5-
ocean-age; 5- to 6-year total age) bound for the Taku River, from 1979 to 2005. (2005 data and some
recent estimates are subject to revision). Numbers in bold are mark-recapture estimates.

U.S. Canada Total
Test

YEAR Escapement® | Gillnet Sport Troll® P.U. Total |Fishery Gillnet Sport® Abor. Total |Harvest Run  Exp.

1979 21,617 217 1,853 4,850 6,920 73 300 373 | 7,293 28,910 25.2%
1980 39,239 696 2,512 5,352 8,560 169 300 64 533 | 9,093 48,332 18.8%
1981 49,559 611 1,703 5,276 7,590 119 300 419| 8,009 57,568 13.9%
1982 23,848 847 1,359 2,709 4,915 41 300 341 | 5256 29,104 18.1%
1983 9,794 106 1,089 419 1,614 418 300 7 724 | 2,339 12,133 19.3%
1984 20,778 399 1,210 2,754 4,363 387 300 687 | 5,049 25,827 19.6%
1985 35,916 802 1,863 749 3,414 263 300 3 566 | 3,979 39,895 10.0%
1986 38,111 849 755 749 2,353 264 300 8 572 | 2,925 41,036 7.1%
1987 28,935 557 1,019 399 1,975 175 300 475 | 2,450 31,385 7.8%
1988 44,524 240 765 1,005 54 557 300 20 877 | 1,936 46,460 4.2%
1989 40,329 933 1,857 62 2,852 23 777 300 5 1,081| 3,956 44,285 8.9%
1990 52,142 960 2,085 57 3,102 36 1,041 300 1,341 | 4,479 56,621 7.9%
1991 51,645 | 1,150 4,199 47 5,396 1,208 300 1,508 | 6,905 58,550 11.8%
1992 55,889 869 3,334 34 4,237 1,196 300 91 1,587 5823 61,712 9.4%
1993 66,125 1,823 6,273 17 8,113 1,344 300 19 1,663 9,776 75,901 12.9%
1994 48,368 1,426 3,213 36 4,675 1,727 300 89 2,117 | 6,791 55,159 12.3%
1995 33,805 608 2,225 37 2,870 1,408 300 53 1,761 | 4,631 38,436 12.0%
1996 79,019 1,814 4602 1,605 87 8,108 2,610 300 47 2,957 111,066 90,085 12.3%
1997 114,938 | 2,197 5,017 1,479 33 8,726 2,114 300 77 2,492 (11,218 126,156 8.9%
1998 31,039 278 2,088 650 31 3,047 1,002 300 45 1,347 | 4,394 35,433 12.4%
1999 19,734 785 2,408 804 22 4,019 311 781 300 38 1,119 5,449 25,183 21.6%
2000 30,529 426 1553 1471 21 3471 1,312 1,314 300 38 1,651 6,434 36,963 17.4%
2001 42,980 538 1,437 1,900 3,875 | 1,175 1,381 300 94 1,775| 6,825 49,805 13.7%
2002 52,409 869 2,399 1,519 4,787 | 1,311 1,463 300 28 1,791| 7,889 60,297 13.1%
2003 36,435 738 2,017 2,755 | 1,401 1,350 300 277 1,927 | 6,083 42,518 14.3%
2004 68,199 971 2,700 3,671 | 1,410 1,777 300 277  2,354| 7,435 75,634 9.8%
2005 36,671 19,001 3,158 22,159 7,441 300 7,741 129,900 66,571 44.9%
Averages:

1979-05 43,429 | 1,508 2,396 2,043 40 5132| 781 1,200 300 49 1547| 6,940 50,369 14.4%
1979-89 32,059 569 1,453 2584 62 4,142 39 295 300 10 604 | 4,753 36,812 13.9%
1990-05 51,245 | 2,153 3,044 1,347 38 5813| 994 1,822 300 78 2,196 | 8,444 59,689 14.7%

@ Escapement: escapement estimates shown here are from mark—-recapture estimates in 1989 to 1990 and 1995 to 1997

(McPherson et al. 2000), and preliminary mark-recapture estimates for 1999 to 2005. Estimates for 1975 to 1988, 1991 to
1994, and 1998 are expanded survey counts of large spawners. No estimates are available prior to 1973.

P Troll harvest estimates are incomplete for 1975 to 1978, 1988 to 1995, and 2003 to 2005 and likely averaged about 1,500 fish
per year for incomplete years after 1987.

¢ The sport harvest in Canada is assumed to average 300 fish per year.
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Appendix 1.1. Taku River Chinook Salmon Stock

Table 1.1.2-Estimated abundance of females, smolts, subsequent production of adult salmon, and
estimated mean fork length for smolts for several year classes of Chinook salmon in the Taku River.
Standard errors for ratios (in parentheses) were approximated with the delta method (Seber 1982).

Mean smolt FL Smolts Adult
Year class Females Smolts (mm) female Recruits smolt
1975 4,593 1,189,118 79 258.9 87,450 0.074
(2,139) (174,197) (126) (23,384) (0.0224)
1976 15,165 1,549,052 71 102.1 65,457 0.042
(6,478) (374,227) (50) (16,615) (0.0148)
1979 10,997 661,150 74 60.1 39,833 0.060
(4,991) (97,648) (29) (9,288) (0.0166)
1991 27,435 2,098,862 80 76.5 196,114 0.093
(11,842) (295,390) (35) (14,153) (0.0148)
1992 22,935 1,968,167 73 85.8 79,307° 0.0403
(10,391) (438,569) (43)
1993 29,976 1,267,907 78 42.3 19,114° 0.0151
(13,573) (564,432) (27)
1994 31,553 1,328,553 76 42.1
(13,565) (352,068) (21)
1995 19,705 1,898,233 77 96.3
(2,644) (626,335) (34)

# Estimate is based on final estimate of spawning abundance and preliminary statistics on harvest.

b Estimate is based on inputting production of age-1.4 and -1.5 salmon as the average (34% of production) over all
age groups for the 1973 to 1991 year classes.
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Appendix 1.2. Stikine River Chinook Salmon Stock

Appendix 1.2-Stikine River Chinook Salmon Stock

The Stikine River is a glacial transboundary river that produces the second largest population of Chinook
salmon, on average, in Southeast Alaska (Bernard et al. 2000). These fish are caught incidentally in the
troll fishery, a commercial gillnet fishery in U.S. waters near the river, recreational fisheries near
Wrangell and Petersburg, and in inriver commercial, aboriginal gillnet, and recreational fisheries in
Canada. Stock assessment includes: coded wire tagging of smolt, estimation of adult escapement
(inseason and postseason), harvest, exploitation, smolt abundance and survival.

Outline of stock management, assessment and escapement goal analysis

Management division:
Management jurisdictions:

Fisheries:

Escapement goal type:
Escapement goal:
Population for goal:
Optimal escapement goal:
Inriver goal:

Action points:
Escapement enumeration:

Index count expansion factor:
Brood years in analysis:
Data in analysis:

Data quality:
Contrast in escapements:

Model used for escapement goal:

Criteria for range:

Value of alpha parameter:
Value of beta parameter:
Document supporting goal:

Sport and Commercial Fisheries Divisions

ADF&G, joint management ADF&G and CDFO through
Pacific Salmon Commission of terminal run

U.S. recreational, gillnet, troll; Canadian gillnet, First Nations,
recreational

Biological Escapement Goal

14,000 to 28,000 range; 17,368 point estimate

Large spawners (3- to 5-ocean-age) in entire drainage
None

None

None

Aerial helicopter surveys: 1975 to present

Index weir counts, Little Tahltan River: 1985 to present
Mark—recapture estimates: 1996 to present

5.15 (multiplier for weir count on Little Tahltan River)
15 (1977 to 1991)

Estimated total escapement of large spawners, all terminal and
near terminal harvests, age structure all years

Excellent
6.3

Ricker model incorporating measurement error in
escapements and returns

Swmsy times 0.8 (lower) and 1.6 (upper), per Eggers (1993)
2.61
0.000026592

Bernard, D. R., S. A. McPherson, K. A. Pahlke, and P. Etherton.
2000. Optimal production of Chinook salmon from the Stikine
River. Alaska Department of Fish and Game, Division of Sport
Fish, Fishery Manuscript No. 00-1, Anchorage.
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Appendix 1.2. Stikine River Chinook Salmon Stock

Table 1.2.1-Escapement index counts, spawning escapement estimates, harvests, run sizes, and
exploitation rates for Stikine River Chinook salmon, from 1975 to 2005. Escapement estimates in bold are
from mark-recapture estimates (1996 to 2004), estimates in italics (1975 to 1984) are from expansions of
aerial counts, and estimates from 1985 to 1995 and 2005 are from expansions of Little Tahltan River weir
counts (2005 data and some recent estimates are subject to revision).

Aerial Little Tahltan Spawning U.S.sport U.S.gillnet Canadian Total Total run Exploitation

Year counts weir count escapement harvest harvest harvest harvest size Rate
1975 700 7,571 1529 1,202 2,731 10,302 26.5%
1976 400 5,723 1,101 1,160 2,261 7,984 28.3%
1977 800 11,445 1,378 162 1,540 12,985 11.9%
1978 632 6,835 2,282 500 2,782 9,617 28.9%
1979 1,166 12,610 1,759 48 1,262 3,069 15,679 19.6%
1980 2137 30,573 2,498 407 2,655 5,560 36,133 15.4%
1981 3334 36,057 2,022 258 1,650 3,930 39,987 9.8%
1982 2830 40,488 2,929 1,032 2,597 6,558 47,046 13.9%
1983 594 6,424 2,634 46 2,106 4,786 11,210 42.7%
1984 1294 13,995 2,171 14 796 2,981 16,976 17.6%
1985 1,598 3,114 16,037 2,953 20 1,491 4,464 20,501 21.8%
1986 1,201 2,891 14,889 2,475 76 3,473 6,024 20,913 28.8%
1987 2,706 4,183 24,632 2,834 94 3,020 5948 30,580 19.5%
1988 3,796 7,292 37,554 2,440 137 3,333 5910 43,464 13.6%
1989 2,927 4,715 24,282 2,776 227 3,349 6,352 30,634 20.7%
1990  L755 4,392 22,619 4,283 308 3,604 8,195 30,814 26.6%
1991 1768 4,506 23,206 3,657 876 3,258 7791 30,997 25.1%
1992 3,607 6,627 34,129 3,322 528 3,080 6,930 41,059 16.9%
1993 4,010 11,449 58,962 4,227 866 3,204 8,207 67,259 12.3%
1994 2422 6,387 33,094 2,140 1,402 2,760 6,302 39,396 16.0%
1995 1117 3,072 16,784 1,218 945 3,059 5222 22,006 23.7%
1996 1,920 4.8 28,949 2,464 878 3,450 6,792 35,741 19.0%
1997 1,907 5,613, 26,996 3,475 1,934 5019 10428 37,424 27.9%
1998 1,385 4,879 25,968 1,438 157 2,812 4,407 30,375 14.5%
1999 1379 4,738 19,947 3,668 688 5,318 9,674 29,621 32.7%
2000 2,720 6,640 27,531 2,581 737 4,684 8,002 35533 22.5%
2001 4,158 9,738 63,523 2,263 7 3297 5567 69,090 8.1%
2002 1,131 7,490 50,875 3,077 26 4,007 7110 57,985 12.3%
2003 1,903 6,492 46,824 3,252 103 4,739 8,004 54,918 14.7%
2004 6,014 16,381 48,900 2,939 5515 6,743 15197 64,097 23.7%
2005 1,997 7,387 38,043
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Table 1.2.2-Estimated total returns of Stikine River Chinook salmon for brood years 1977 to 2000.
(2000 data and some recent estimates are subject to revision). Escapement estimates in bold are from
mark-recapture estimates (1996-2000), estimates in italics (1997-1984) are from expansions of aerial
counts, and estimates from 1985 to 1995 are from expansions of Little Tahltan River weir counts.

Parent Age-1.2 Age-1.3 Age-1.4 Age-1.5

Brood year escapement return return return return Total return
1977 11,445 869 8,217 5,814 154 15,055
1978 6,835 1,364 3,909 2,196 151 7,621
1979 12,610 4,296 14,394 15,908 313 34,911
1980 30,573 1,728 4,063 13,078 1,053 19,923
1981 36,057 1,148 6,408 22,261 772 30,588
1982 40,488 1,798 6,594 38,133 5,900 52,426
1983 6,424 1,830 3,949 13,538 1,595 20,913
1984 13,995 1,174 10,838 25,748 979 38,738
1985 16,037 845 2,286 17,213 79 20,423
1986 14,889 3,175 11,437 31,968 1,674 48,254
1987 24,632 2,854 8,712 58,592 3,181 73,339
1988 37,554 812 6,323 31,269 2,350 40,753
1989 24,282 848 4,386 13,185 135 18,554
1990 22,619 1,223 5,045 9,783 167 16,218
1991 23,206 5,101 26,685 28,208 692 60,686
1992 34,129 1,927 9,116 22,283 985 34,311
1993 58,962 1,329 7,197 15,075 544 24,145
1994 33,094 2,437 11,116 13,801 207 27,560
1995 16,784 6,670 18,980 16,061 468 42,179
1996 28,949 14,470 52,738 42,750 176 110,134
1997 26,996 772 14,686 15,663 133 31,254
1998 25,968 5,528 36,062 20,559
1999 19,947 11,325 36,469
2000 27,531 17,499

25



Chapter 1: Chinook Salmon

Appendix 1.3. Alsek River Chinook Salmon Stock

Appendix 1.3-Alsek River Chinook Salmon Stock

The Alsek River produces the third or fourth largest Chinook run in Southeast Alaska. Harvest of this
stock primarily occurs in U.S. commercial and subsistence set gillnet fisheries in the lower Alsek River
in Dry Bay, and in recreational and aboriginal fisheries on the upper Tatshenshini River in Canada.
Stock assessment includes: weir counts, direct fishery enumeration, and age, sex, and size sampling.

Outline of stock management, assessment and escapement goal analysis

Management division:
Management jurisdictions:

Fisheries:

Escapement goal type:
Escapement goal:
Population for goal:

Optimal escapement goal:
Inriver goal:

Action points:
Escapement enumeration:

Index count expansion factor:
Brood years in analysis:
Data in analysis:

Data quality:
Contrast in escapements:

Model used for escapement goal:

Criteria for range:

Value of alpha parameter:
Value of beta parameter:
Document supporting goal:

Sport and Commercial Fisheries Divisions

Joint management ADF&G and CDFO through Pacific
Salmon Commission

U.S. subsistence/personal use, gillnet, troll; First Nations,
Canadian recreational

Biological Escapement Goal

1,100 to 2,300 range; no point estimate

Large spawners (3- to 5-ocean-age) counted past the Klukshu
River Weir, a clearwater tributary of the Alsek

None

None

None

Aerial helicopter surveys: 1981 to present

Index weir counts Klukshu River: 1976 to present
Mark-recapture estimates for Alsek: 1998 to 2004
4.95 (multiplier for weir count on Klukshu River)

16 (1976 to 1991)

Estimated total escapement of large spawners, all terminal,
near terminal harvests, and age structure all years.
Very good to excellent

2.9

Ricker model and empirical inspection of the spawner-
recruit relationship

Range producing largest total returns

7.44

0.00081

McPherson, S. A., P. Etherton, and J. H. Clark. 1998. Biological
escapement goal for Klukshu River Chinook salmon. Alaska
Department of Fish and Game, Division of Sport Fish, Fisheries
Manuscript 98-2, Anchorage.
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Table 1.3.1-Spawning escapement, estimated harvests, run size, and exploitation rates for Chinook
salmon in Klukshu River, a tributary of Alsek River, from 1976 to 2005. (2005 data and some recent
estimates are subject to revision).

Klukshu River

Total Alsek River
Spawning Canada Total U.S. Total run Exploitation total
Year escapement ® harvest b harvest ¢ Total harvest size rate escapementd
1976 1,064 354 154 508 1,572 32%
1977 2,698 656 421 1,077 3,775 29%
1978 2,530 656 732 1,388 3,918 35%
1979 3,104 1,755 758 2,513 5,617 45%
1980 2,487 290 415 705 3,192 22%
1981 1,963 430 234 664 2,627 25%
1982 1,969 633 160 793 2,762 29%
1983 2,237 518 28 546 2,783 20%
1984 1,572 415 14 429 2,001 21%
1985 1,283 322 64 386 1,669 23%
1986 2,607 218 151 368 2,975 12%
1987 2,491 476 112 589 3,080 19%
1988 1,994 312 71 383 2,377 16%
1989 2,202 486 74 560 2,762 20%
1990 1,698 722 49 771 2,469 31%
1991 2,223 822 42 864 3,087 28%
1992 1,243 253 95 348 1,591 22%
1993 3,221 332 101 433 3,654 12%
1994 3,620 500 260 760 4,380 17%
1995 5,397 1,316 216 1,532 6,929 22%
1996 3,382 893 249 1,143 4,525 25%
1997 2,829 437 182 619 3,448 18%
1998 1,347 286 184 470 1,817 26% 4,621
1999 2,166 349 158 507 2,673 19% 11,597
2000 1,321 114 225 339 1,660 20% 8,295
2001 1,738 189 168 357 2,095 17% 11,022
2002 2,140 235 228 463 2,603 18% 8,504
2003 1,661 175 288 463 2,124 22% 4,932
2004 2,457 165 208 373 2,830 13% 7,343
2005 1,070
Average 2,219 397 212 609 2,866 20% 8,045

® Klukshu River spawning escapement = weir count minus above weir harvest.

Total Canada harvest Klukshu stock = above weir harvest plus 70% Dalton Post sport and 95% Aboriginal Food
Fishery.

Total U.S. Harvest of Klukshu stock = 30% Dry Bay commercial, subsistence and personal use gillnet harvest.
Alsek River total escapement from mark—recapture estimates.

b
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Table 1.3.2—-Estimated brood year returns of Klukshu River Chinook salmon by age, calculated by
using the 30% assumption to apportion U.S. Alsek fishery harvests for brood year 1971 to 1991 (per
McPherson et al. 1998a).

Estimated returns by age

Brood Estimated Estimated
year escapement Age 3 Age 4 Age 5 Age 6 Age 7 total return
1971 unknown 498 1,153 0 1,651
1972 unknown 122 1,357 1,235 0 2,714
1973 unknown 0 1,068 2,121 2,414 0 5,603
1974 unknown 43 421 2,655 2,008 73 5,199
1975 unknown 0 412 1,085 1,299 2 2,799
1976 1,064 0 67 813 1,125 0 2,005
1977 2,698 0 276 1,156 696 28 2,156
1978 2,530 0 371 1,941 991 0 3,302
1979 3,104 29 77 739 661 0 1,506
1980 2,487 1 91 812 513 16 1,433
1981 1,963 30 156 1,955 1,086 10 3,238
1982 1,969 16 479 1,656 1,293 6 3,450
1983 2,237 1 196 674 1,329 9 2,209
1984 1,572 2 295 853 768 87 2,006
1985 1,283 10 493 1,265 1,645 2 3,415
1986 2,607 0 246 1,242 871 17 2,376
1987 2,491 4 73 456 1,412 49 1,994
1988 1,994 7 197 1,635 1,461 1 3,301
1989 2,202 47 387 1,514 992 5 2,945
1990 1,698 155 1,279 5,095 1,791 8,320
1991 2,223 11 511 1,773 3,958°

Statistics for 1976 to 1990:
Averages 2,127 20 312 1,454 1,109 16 2,911
Minimum 1,064 0 67 456 513 0 1,433
Maximum 3,104 155 1,279 5,095 1,791 87 8,320

® Brood year 1991 total return estimated as the average of 58% of total return at age 3 to 5 for brood years 1976 to
1990.
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Table 1.4.1-Weir counts, harvests, run size and exploitation rates for Situk River Chinook salmon,
1976 to 2005. (2005 data and some recent estimates are subject to revision.) The Situk weir count and
spawning escapement includes large Chinook (3- to 5-ocean-age), whereas the remainder of the statistics
include 2-ocean-age fish as well as large Chinook salmon. One-ocean-age jack males are not included in
this table, but annual returns of these fish often number over 1,000.

Situk weir Spawning Sport Gillnet Subsistence Total Total run Exploitation

Year count escapement harvest harvest harvest * harvest size rate
1976 1,421 1,421 200 1,002 41 1,243 3,184 39.0%
1977 1,732 1,732 244 833 24 1,101 2,981 36.9%
1978 808 808 210 382 50 642 1,745 36.8%
1979 1,284 1,284 282 1,028 25 1,335 3,089 43.2%
1980 905 905 353 969 57 1,379 2,504 55.1%
1981 702 702 130 858 62 1,050 1,857 56.5%
1982 434 434 63 248 27 338 949 35.6%
1983 592 592 42 349 50 441 1,290 34.2%
1984 1,726 1,726 146 512 89 147 2,948 25.3%
1985 1,521 1,521 294 484 156 934 2,916 32.0%
1986 2,067 2,067 0 202 99 301 2,873 10.5%
1987 1,379 1,379 75 891 24 990 2,874 34.4%
1988 885 868 185 299 90 574 1,596 36.0%
1989 637 637 0 1 496 497 1,377 36.1%
1990 628 628 0 0 516 516 1,643 31.4%
1991 897 889 88 784 220 1,092 2,095 52.1%
1992 1,618 1,595 172 1,504 341 2,017 3,819 52.8%
1993 980 952 137 790 202 1,129 2,558 44.1%
1994 1,311 1,271 400 2,656 367 3,423 6,085 56.3%
1995 4,700 4,330 1,407 8,107 578 10,092 14,987 67.3%
1996 2,175 1,800 1,529 3,717 559 5,805 8,100 71.7%
1997 2,690 1,878 1,598 2,339 352 4,289 6,601 65.0%
1998 1,353 924 1,156 2,101 594 3,851 5,420 71.1%
1999 1,947 1,461 1,160 3,810 588 5,558 7,208 77.1%
2000 2,518 1,785 1,143 1,318 594 3,055 4,941 61.8%
2001 696 656 75 1,087 402 1,564 2,290 67.1%
2002 1,024 1,000 99 1,078 416 1,593 2,317 67.5%
2003 2,615 2,117 909 2,342 600 3,851 6,267 61.4%
2004 798 757 294 b 1,222 396 1,912 2,669 71.6%
2005 613

# Subsistence harvests include 400 fish in 1989, 415 in 1990 and 109 in 1991 taken home during commercial
openings in those years with non-retention for Chinook salmon.

® Preliminary data from Situk River creel survey.
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Table 1.4.2—Estimated total returns of Situk River Chinook salmon for brood years 1977 to 2001.
(2001 and some recent estimates are subject to revision).

Brood Parent Age-3 Age-4 Age-5 Age-6 Age-7 Total Return/
year escapement®  return return return return return return spawner
1977 1,732 399 802 199 6 0 1,406 0.81
1978 808 150 438 313 180 29 1,110 1.37
1979 1,284 156 704 1,289 606 0 2,755 2.15
1980 905 268 1,118 895 556 0 2,837 3.13
1981 702 137 1,068 1,019 315 0 2,539 3.62
1982 434 318 973 1,299 439 0 3,029 6.98
1983 592 324 1,181 835 93 0 2,433 411
1984 1,726 79 290 441 222 3 1,035 0.60
1985 1,521 35 618 488 68 0 1,209 0.79
1986 2,067 225 396 259 305 4 1,189 0.58
1987 1,379 540 1,267 1,964 314 0 4,085 2.96
1988 868 491 988 904 289 0 2,672 3.08
1989 637 544 821 1,314 79 0 2,758 4.33
1990 628 497 2,366 2,849 461 9 6,182 9.84
1991 889 2,103 11,104 3,089 124 0 16,420 18.47
1992 1,595 934 3,468 2,076 29 0 6,507 4.08
1993 952 1,071 3,014 893 60 0 5,038 5.29
1994 1,271 1,346 2,744 1,034 50 0 5,174 4.07
1995 4,330 1,674 4,570 902 69 0 7,215 1.67
1996 1,800 1,496 3,704 1,301 26 0 6,527 3.63
1997 1,878 284 570 207 42 0 1,103 0.59
1998 924 406 1,204 678 190 2,478
1999 1,461 1,557 4,912 1,322 7,791
2000 1,785 451 1,104 1,555 1,785
2001 656 624

8 Age-2. and older Chinook salmon.
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Appendix 1.4-Situk River Chinook Salmon Stock

The Situk River is a relatively small but productive drainage, located near Yakutat. It usually produces
runs of Chinook salmon in the 2,000 to 5,000 fish range, but runs have been as large as 15,000. This stock
is primarily exploited in or near the river by commercial set gillnet, subsistence, and recreational fishers.
Stock assessment includes: weir counts, direct fishery enumeration for the commercial, subsistence and
recreational fisheries, and age, sex and size sampling in the commercial gillnet and recreational fisheries

and in the escapement.

Outline of stock management, assessment and escapement goal analysis

Management division:
Management jurisdictions:
Fisheries:

Escapement goal type:
Escapement goal:
Population for goal:
Optimal escapement goal:
Inriver goal:

Action points:
Escapement enumeration:

Brood years in analysis:

Data in analysis:

Data quality:
Contrast in escapements:

Model used for escapement goal:

Criteria for range:
Value of alpha parameter:

Value of beta parameter:

Document supporting goal:

Sport and Commercial Fisheries Divisions

ADF&G

U.S. recreational, gillnet, subsistence, troll

Biological Escapement Goal

450 to 1,050 range; 730 point estimate

Large spawners (3- to 5-ocean-age) in entire drainage
None

None

See Situk River management plan (5 AAC 30.365)
Weir counts: 1976 to present

18 (1977 to 1994)

Escapement of large spawners, all terminal

and near terminal harvests, age structure all years.
Excellent

4.8

Ricker model incorporating correction for autocorrelation seen in
the spawner-recruit relationship

Range predicted to produce 90% of MSY

14.806, corrected for autocorrelation

0.0011135

McPherson, S. A., R. E. Johnson and G. F. Woods. 2005.
Optimal Production of Chinook salmon from the Situk River.

Alaska Department of Fish and Game, Division of Sport
Fisheries, Fishery Manuscript No. 05-04, Anchorage.
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Appendix 1.5-Chilkat River Chinook Salmon Stock

The Chilkat River produces the third or fourth largest population of Chinook salmon in Southeast Alaska
(Pahlke 2001). Returning adults are present in terminal marine areas from late April through early July. A
spring sport fishery occurs annually in Chilkat Inlet and targets mature Chilkat River Chinook salmon.
Stock assessment includes: juvenile coded wire tagging, estimation of adult escapement, harvest,
exploitation, smolt abundance and survival.

Outline of stock management, assessment and escapement goal analysis

Management division:
Management jurisdictions:
Fisheries:

Escapement goal type:
Escapement goal:
Population for goal:
Optimal escapement goal:
Inriver goal:

Action points:
Escapement enumeration:

Brood years in analysis:
Data in analysis:

Data quality:

Contrast in escapements:

Model used for escapement goal:

Criteria for range:

Value of alpha parameter:
Value of beta parameter:
Document supporting goal:

Sport and Commercial Fisheries Divisions

ADF&G

U.S. recreational, subsistence, gillnet, troll

Biological Escapement Goal

1,750 to 3,500 range; point estimate 2,200

Large spawners (3- to 5-ocean-age)

None

None

None

Aerial helicopter surveys: 1981 to 1992 (not used and
discontinued in 1992 because deemed not representative of
population trends in escapement).

Mark-recapture estimates: 1991 to present

7 (1991 to 1997)

Estimated total escapement of large spawners, all terminal and
near terminal harvests, age structure all years.

Very good escapement data, but limited to a short time series and
low contrast; harvest and exploitation rate data limited but
current coded wire tag program will address this shortfall in the
next three to five years.

2.1 (1991 to 1997)

Empirical inspection to determine replacement level and
appropriate escapement goal range, supported with Ricker model
to estimate replacement level. The optimal escapement level
(Swmsy) was estimated from the relationship between spawners at
replacement and Sysy in 10 other Southeast Alaska Chinook
stocks.

Swmsy times 0.8 (lower) and 1.6 (upper), per Eggers (1993).
NA
NA

Ericksen, R.P., and S.A. McPherson. 2004. Optimal production
of Chinook salmon from the Chilkat River. Alaska Department
of Fish and Game, Division of Sport Fish, Fishery Manuscript
No. 04-01, Anchorage.
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Table 1.5.1-Spawning escapement estimates, terminal harvests, terminal run size and exploitation
rates for Chilkat River Chinook salmon, from 1991 to 2005. (2005 data and some recent estimates are
subject to revision). Escapement estimates are from mark-recapture estimates (1991 to 2005).

Spawning  Subsistence  Sport D115 Gillnet Terminal  Terminal run Exploitation

Year escapement harvest harvest harvest harvest® size rate
1991 5,897 0 0 262 262 6,159 0.04
1992 5,284 0 0 129 129 5,413 0.02
1993 4,472 2 314 232 548 5,020 0.11
1994 6,795 10 220 96 326 7,121 0.05
1995 3,790 38 228 41 307 4,097 0.07
1996 4,920 44 354 58 456 5,376 0.08
1997 8,100 18 381 167 566 8,666 0.07
1998 3,675 17 215 177 409 4,084 0.10
1999 2,271 31 184 301 516 2,787 0.19
2000 2,035 34 49 58 141 2,176 0.06
2001 4,517 60 185 71 316 4,833 0.07
2002 4,051 60 337 40 437 4,448 0.10
2003 5,657 46 404 40 490 6,147 0.08
2004 3,422 146 403 295 844 4,266 0.20
2005 3,490

& Chilkat Inlet was closed to all fishing during the springs of 1991 and 1992 because of conservation concerns.

Table 1.5.2-Estimated total returns of Chilkat River Chinook salmon for brood years 1991 to 1997.
(1997 data and some recent estimates are subject to revision)

Parent
Brood year escapement Age-1.2return Age-1.3return Age-1.4return Age-1.5return Total return
1991 5,897 1,676 4,613 6,424 219 12,932
1992 5,284 552 2,281 2,628 81 5,542
1993 4,472 222 1,193 1,784 32 3,321
1994 6,795 314 627 704 0 1,645
1995 3,790 592 1,584 2,141 30 4,348
1996 4,920 872 2,969 1,795 41 5,678
1997 8,100 1,047 2,763 4,075 44 7,927
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Appendix 1.6—-King Salmon River Chinook Salmon Stock

King Salmon River, located on Admiralty Island in northern Southeast Alaska, produces a small run of
Chinook salmon (McPherson and Clark 2001). This stock supports no directed fisheries, but is taken
incidentally in recreational, drift gillnet, and troll fisheries in marine waters in the region. Stock
assessment includes: peak survey counts and age/sex/length escapement sampling.

Management division:
Management jurisdictions:
Fisheries:

Escapement goal type:
Escapement Goal:

Population for goal:
Optimal escapement goal:
Inriver goal:

Action points:

Escapement enumeration:

Index count expansion factor:
Brood years in analysis:

Data in analysis:

Data quality:
Contrast in escapements:

Model used for escapement goal:

Criteria for range:
Value of alpha parameter:
Value of beta parameter:

Document supporting goal:

Sport and Commercial Fisheries Divisions
ADF&G

U.S. recreational, drift gillnet, and troll
Biological Escapement Goal

Weir count: 120 to 240 range; 150 point estimate
Survey count: 80 to 160 range; 100 point estimate

Large spawners (3- to 5-ocean-age)
None
None
None

Aerial helicopter or foot surveys: 1971 to present,
standardized over the duration.
Weir counts: 1983 to 1992

1.50 (multiplier for peak survey count)
21 (1971 to 1991)

Estimated total escapement of large spawners, exploitation
assumed similar to nearby hatchery stock, age structure 1982 to
1992 extrapolated to all years.

Excellent

5.7

Ricker model

Swmsy times 0.8 (lower) and 1.6 (upper), per Eggers (1993)
7.8

0.0054

McPherson, S. and J. H. Clark. 2001. Biological escapement
goal for King Salmon River Chinook salmon. Alaska
Department of Fish and Game, Regional Information Report
No. 1J-0140, Juneau.
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Table 1.6.1-Escapement index counts, spawning escapement estimates of large spawners, expansion
factors, and available age/sex composition for King Salmon River Chinook salmon, from 1971 to 2005.
Escapement estimates are from expansions of survey counts in 1971 to 1982 and 1993 to 2005, using an
expansion factor of 1.50. Estimates in bold are weir counts.

Survey Spawning Expansion  Age Age Age Age Age-.2-5 Large
Year counts escapement factor 1.2 1.3 1.4 15 total females
1971 94 141
1972 90 135
1973 211 317
1974 104 156
1975 42 63
1976 65 98
1977 134 201
1978 57 86
1979 71 132
1980 70 105
1981 90 152
1982 229 389 16 49 344 0 410 279
1983 183 245 1.17 39 64 142 39 284 172
1984 184 265 1.37 94 47 200 18 359 194
1985 105 175 157 32 97 78 0 207 91
1986 190 255 1.25 95 51 204 0 350 175
1987 128 196 1.38 16 78 110 8 212 118
1988 94 208 2.02 14 21 174 7 216 153
1989 133 240 1.59 14 67 156 15 251 156
1990 98 179 1.74 12 87 87 6 191 104
1991 91 134 1.38 0 10 124 0 134 96
1992 58 99 1.71 25 72 27 0 124 44
1993 175 263
1994 140 210
1995 97 146
1996 192 288
1997 238 357
1998 88 132
1999 200 300 47 125 172 0 344 165
2000 92 137 36 65 57 4 162 81
2001 98 147 51 56 65 0 172 65
2002 102 153 14 96 56 0 166 58
2003 78 117 62 34 74 0 170 74
2004 89 134 10 111 12 6 139 49
2005 94 141
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Appendix 1.7-Andrew Creek Chinook Salmon Stock.

Andrew Creek is a lower drainage and U. S. tributary to the transboundary Stikine River that supports a
moderate-sized run of Chinook salmon (Clark et al. 1998). Chinook salmon from Andrew Creek are
harvested in the U.S. marine recreational fishery out of Petersburg and Wrangell, and in drift gillnet
(primarily Districts 106 and 108) and troll fisheries (regionwide). Stock assessment includes: peak
survey counts and age/sex/length escapement sampling.

Outline of stock management, assessment and escapement goal analysis

Management division:
Management jurisdictions:
Fisheries:

Escapement goal type:
Escapement goal:

Population for goal:

Optimal escapement goal:
Inriver goal:
Action points:

Escapement enumeration:

Index count expansion factor:
Brood years in analysis:

Data in analysis:

Data quality:
Contrast in escapements:

Model used for escapement goal:

Criteria for range:
Value of alpha parameter:
Value of beta parameter:

Document supporting goal:

Sport and Commercial Fisheries Divisions
ADF&G

U.S. recreational, gillnet, and troll
Biological Escapement Goal

650 to 1,500 range; 800 point estimate

Large spawners (3- to 5-ocean-age); total escapement
or expanded survey count.

None
None
None

Aerial, foot and/or fixed-wing helicopter surveys:
1975 to present, in standardized area and time.

2.00 (multiplier for peak survey count).
17 (1975 to 1991)

Estimated total escapement of large spawners, assumed annual
harvest rates from nearby hatchery stock, age structure measured
or inferred from sampled age structure data in eight years.

Good

5.10

Ricker

Susy times 0.8 (lower) and 1.6 (upper), per Eggers (1993)
6.07

0.0008426

Clark, J. H., S. A. McPherson, and D. M. Gaudet. 1998.
Biological escapement goal for Andrew Creek Chinook salmon.
Alaska Department of Fish and Game, Division of Commercial
Fisheries, Regional Information Report No. 5J98-08, Juneau.
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Table 1.7.1-Escapement peak survey counts, spawning escapement estimates, and expansion factors
for Andrew Creek River Chinook salmon, from 1975 to 2005. Escapement estimates are from expansions
of survey counts in 1975 and 1985 to 2005, using an expansion factor of 2.0. Estimates in bold are weir
counts.

Survey Spawning Expansion  Age Age Age Age Age-.2-5 Large
Year counts escapement factor 1.2 1.3 1.4 15 total females
1975 260 520
1976 404
1977 456
1978 388
1979 221 327 1.48 74 186 133 11 404 170
1980 282 183 146 136 0 465 146
1981 300 536 1.79 69 314 220 4 607 274
1982 332 672 2.02 49 102 550 18 718 422
1983 366 110 279 81 3 473 168
1984 154 389 2.53 985 242 104 17 1,349 182
1985 319 638
1986 707 1,414
1987 788 1,576
1988 564 1,128
1989 530 1,060
1990 664 1,328
1991 400 800
1992 778 1,556
1993 1,060 2,120
1994 572 1,144
1995 343 686
1996 335 670
1997 293 586 59 248 363 4 674 339
1998 487 974 330 272 714 22 1,338 565
1999 605 1,210 578 504 545 80 1,706 558
2000 690 1,380 193 891 457 12 1,554 831
2001 1,054 2,108 56 917 1,194 12 2,179 1,135
2002 876 1,752 161 475 1,203 35 1,874 1,029
2003 595 1,190 203 648 450 43 1,344 536
2004 1,534 3,068 689 1,540 1,330 53 3,613 1,490
2005 1,015 2,030

37



Chapter 1: Chinook Salmon
Appendix 1.8. Unuk River Chinook Salmon Stock

Appendix 1.8-Unuk River Chinook Salmon Stock
Stock Description

The Unuk River originates in northern British Columbia and flows for 129 km where it traverses Misty
Fjords National Monument and empties into Burroughs Bay, 85 km northeast of Ketchikan, Alaska. The
drainage encompasses approximately 3,885 km? (Jones and McPherson 2002), with the lower 39 km
flowing through Alaska. In most years, the Unuk River is the fourth or fifth largest producer of Chinook
salmon in Southeast Alaska.

Unuk River Chinook salmon are a spring run that produces yearling (age-1) fish almost exclusively.
Juvenile coded wire tagging studies indicate that the majority of Chinook salmon rear in the U.S. portion
of the river. Survey counts of large Chinook salmon have been made on the Unuk River since 1977.
Indices of escapement on the Unuk River are determined annually by summing the peak observer aerial
and foot survey counts of large spawners seen in six tributaries: Cripple, Gene’s Lake, Kerr, Clear, and
Lake creeks plus the Eulachon River (Pahlke 2001).

Several consecutive years of low survey counts in the early 1990s generated concern for the health of the
Unuk River Chinook salmon stock. In response, the Division of Sport Fish began a full stock assessment
program on the Unuk River to estimate smolt production, escapement, total run size, exploitation rates,
harvest distribution, overwinter survival, and marine survival. In 1994, mark—recapture and radio telemetry
studies were conducted, and mark—recapture studies have occurred since 1997.

Coded wire tagging studies on the 1982 to 1986 (Pahlke 1995) and on the 1992 to present brood years
indicate that harvest rates for Unuk River Chinook salmon (age-1.1 to 1.5) average about 17% in
landed catch. This information, coupled with similar data on Chinook salmon from the nearby
Chickamin River, provide strong evidence that Unuk River fish are mostly inside rearing in nature, but
a few recoveries have been recorded as far north as Kodiak and several coded wire tags each year are
recovered in northern British Columbia fisheries in Canada.

The current stock assessment program for adult Chinook salmon returning to the Unuk River has three
primary goals: (1) to estimate escapement; (2) to estimate age, sex, and length distribution in the
escapement; and (3) to sample escapement for the fraction of fish possessing coded wire tags by brood
year. The results are essential to estimate the marked fraction of each brood for coded wire tagged fish
and to estimate harvest of this stock in current and future sport and commercial fisheries. These harvest
and escapement data will enable us to estimate total run size, exploitation rates, harvest distribution,
and marine survival for this important Chinook salmon indicator stock in southern Southeast Alaska.

Escapements over the past 5 years of estimates (2001 to 2005) have averaged 6,305 total large spawners,
and 1,195 large spawners in peak survey counts (Table 1.3). All five of these escapements were within or
above the current (1997) goal range (Figure 1.4). Our most current spawner-recruit data are summarized
in Tables 1.8.1 and 1.8.2. The ADF&G is in the process of analyzing these data and will provide an
escapement goal for total large spawners, as measured in the annual mark-recapture program, by January
2006 (Hendrich unpublished).
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Appendix 1.8. Unuk River Chinook Salmon Stock

Unuk River

Chinook salmon

System:

Species:

Outline of stock management, assessment and escapement goal analysis

Management division:
Management jurisdictions:
Fisheries:

Escapement goal type:
Current escapement goal:
Population for goal:

Optimal escapement goal:
Inriver goal:

Action points:
Escapement enumeration:

Index count expansion factor
in revision analysis:

Brood years in revision analysis:
Data in revision analysis:

Data quality:

Contrast in escapements:

Model used for escapement goal:
Criteria for range:

Value of alpha parameter:

Value of beta parameter:

Document supporting current goal:

Sport and Commercial Fisheries Divisions
ADF&G

U.S. recreational, gillnet, and troll
Biological Escapement Goal

650 to 1,400; 800 point estimate

Large spawners (3- to 5-ocean-age) as counted in peak survey
counts in the standardized survey areas on six clear water
tributaries: Eulachon River and Clear, Lake, Kerr, Genes Lake
and Cripple Creeks.

None
None
None

Helicopter and foot peak survey counts: 1977 to present in
standard time and areas on: Eulachon River and Clear, Lake,
Kerr, Genes Lake and Cripple Creeks.

Mark—recapture estimates: 1994, 1997 to present
4.83 (multiplier for the sum of peak survey counts)

22 (1977 to 1998)

Survey counts, expanded by 4.8:1 , and mark-recapture estimates
of the total escapement of large spawners,

marine harvest by age for 12 wild broods with average harvest
data for the remainder, age structure sampled directly in most
years, estimated for all broods.

Good to excellent

Hendrich unpublished
Hendrich unpublished
Hendrich unpublished
Hendrich unpublished
Hendrich unpublished

McPherson, S. A. and J. Carlile. 1997. Spawner-recruit analysis
of Behm Canal Chinook salmon stocks. Alaska Department of
Fish and Game, Commercial Fisheries Division, Regional
Information Report 1J97-06, Juneau.

Additional comments: The ADF&G is in the process of
analyzing the additional spawner-recruit data for this stock and
plans to provide a revised escapement goal by January 2006
(Hendrich unpublished).
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Appendix 1.8. Unuk River Chinook Salmon Stock

Table 1.8.1-Escapement survey counts, spawning escapement estimates of large spawners, and
available age/sex composition for Unuk River Chinook salmon, from 1977 to 2005. Escapement estimates
in bold are from mark-recapture studies, the remainder are from expanded survey counts. (2005 data and
some recent estimates are subject to revision).

Survey Spawning Age-.2-.5 Large

Year count Escapement® Agel.2 Agelsd Agel4 Agelbs total females
1977 974 4,706

1978 1,106 5,344

1979 576 2,783

1980 1,016 4,909

1981 731 3,532

1982 1,351 6,528 225 1,031 5,497 0 6,753 3,779
1983 1,125 5,436

1984 1,837 8,876 1,041 6,026 2,918 0 9,986 4,985
1985 1,184 5,721 3,103 4,819 660 0 8,582 4,181
1986 2,126 10,273 7,132 5,123 4,800 92 17,147 6,757
1987 1,973 9,533 2,011 4,578 4,261 50 10,900 5,741
1988 1,746 8,437 1,293 3,358 4,433 64 9,148 3,856
1989 1,149 5,552 337 2,544 2,721 80 5,682 3,393
1990 591 2,856 1,509 707 1,526 145 3,887 1,624
1991 655 3,165 786 2,414 551 38 3,789 1,369
1992 874 4,233 1,319 1,914 2,232 30 5,496 2,836
1993 1,068 5,160 568 2,241 2,797 99 5,704 2,818
1994° 711 3,435 1,044 1,382 2,124 122 4,673 2,039
1995 772 3,730 1,616 995 2,362 0 4,974 1,989
1996 1,167 5,639 736 3,061 2,319 187 6,303 2,661
1997 636 2,970 916 1,240 1,408 59 3,623 1,658
1998 840 4,132 1,269 2,595 1,207 35 5,106 2,087
1999 680 3,914 2,427 1,918 1,581 16 5,942 1,998
2000 1,341 5,872 3,140 3,499 1,447 50 8,136 2,506
2001 2,019 10,541 946 6,923 3,337 21 11,227 5,697
2002 897 6,988 2,485 2,887 3,188 66 8,626 3,330
2003 1,121 5,546 592 3,942 1,474 46 6,054 2,874
2004 1,008 3,963 2,936 1,289 1,756 19 6,000 1,645
2005 929 4,487

& The expansion factor 4.83 (SE = 0.59), based on the 1997-2001 and 2003-2004 mark-recapture estimates, was
used to convert survey counts to total escapement of large spawners for years prior to 1997.

A mark-recapture experiment was conducted in 1994 to estimate escapement, but the data were biased. The
expanded survey count was used for the revised goal analysis.

b
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Table 1.8.2-Estimated parent escapements, harvests, total returns, and exploitation rates of Unuk
River Chinook salmon for brood years 1981 to 1998. Estimates for escapement data in bold are from
mark-recapture studies, the remainder are from expanded survey counts.

Brood Parent Inriver total Marine harvest Incidental Return/ Exploitation
year escapement return® (landed catch) mortality Total return” spawnerb'C rate”
1981° 3,532 12,552 2,207 628 15,387 4.4 18.4%
1982 6,528 16,223 1,895 1,007 19,124 2.9 15.2%
1983 5,436 8,235 870 350 9,455 1.7 12.9%
1984 8,876 5,401 315 187 5,904 0.7 8.5%
1985 5,721 1,626 367 182 2,174 04 25.2%
1986 10,273 6,254 1,192 646 8,092 0.8 22.7%
1987¢ 9,533 5,619 988 281 6,889 0.7 18.4%
1988" 8,437 5,684 999 284 6,968 0.8 18.4%
1989 5,552 4,500 791 225 5,517 1.0 18.4%
1990 2,856 4,417 777 221 5,415 1.9 18.4%
1991° 3,165 6,121 1,076 306 7,503 24 18.4%
1992 4,223 3,199 252 89 3,540 0.8 9.6%
1993 5,160 5,142 1,084 315 6,541 1.3 21.4%
1994° 3,435 4,655 840 241 5,737 1.7 18.9%
1995 3,730 9,329 1,730 549 11,608 3.1 19.6%
1996 5,639 13,297 1,992 629 15,918 2.8 16.5%
1997 2,970 5,326 982 205 6,513 2.2 18.2%
1998 4,132 8,183 1,200 353 9,736 24 16.0%

Inriver total returns include 2- to 5-ocean-age fish (total age 4 to 7 years).
Total returns, return per spawner, and exploitation rate all include incidental mortalities.
Expressed in terms of the number of large fish per 2- to 5-ocean-age spawner.

No wild stock CWT data for years 1981 and 1987-1991. Marine harvest and incidental mortality were calculated
using the average brood year exploitation and incidental mortality rates from years 1993-1998.

A mark-recapture experiment was conducted in 1994 to estimate escapement, but the data were biased. The
expanded survey count was used for the revised goal analysis.
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Appendix 1.9. Chickamin River Chinook Salmon Stock

Appendix 1.9-Chickamin River Chinook Salmon Stock.

The Chickamin River produces between 5,000 to 10,000 Chinook salmon annually. Harvest is spread
throughout the fisheries of southern and central Southeast Alaska, with occasional recoveries in outside
waters as far north as Prince William Sound and as far south as northern British Columbia. Stock
assessment includes: peak survey counts and age/sex/length data escapement sampling

Outline of stock management, assessment and escapement goal analysis

Management division:
Management jurisdictions:
Fisheries:

Escapement goal type:
Escapement goal:
Population for goal:

Optimal escapement goal:
Inriver goal:

Action points:
Escapement enumeration:

Index count expansion factor:
Brood years in analysis:
Data in analysis:

Data quality:
Contrast in escapements:

Model used for escapement goal:

Criteria for range:

Value of alpha parameter:
Value of beta parameter:
Document supporting goal:

Sport and Commercial Fisheries Divisions
ADF&G

U.S. recreational, gillnet, and troll
Biological Escapement Goal

450 to 900 range; 525 point estimate

Large spawners (3- to 5-ocean-age) as counted in peak survey
counts in the standardized survey areas on eight clearwater
tributaries: South Fork, Barrier, Butler, Leduc, Indian, Humpy,
King, and Clear Falls.

None
None
None

Helicopter and foot peak survey counts: 1975 to present in
standard time and areas on: South Fork, Barrier, Butler, Leduc,
Indian, Humpy, King and Clear Falls tributaries.

Mark-recapture estimates: 1995 to 1996, and 2001 to 2003

4.64 (multiplier for the sum of peak survey counts)

15 (1975 to 1989), as in McPherson and Carlile (1997).

Survey counts, expanded by 4:1 and 6.7:1 to estimate total
escapement of large spawners, marine harvest by age for five
wild broods with adjusted hatchery harvest data for the

remainder, age structure estimated directly in about half of the
years, estimated for all broods.

Fair, McPherson and Carlile (1997)

11.1, McPherson and Carlile (1997)

Ricker model

Swmsy times 0.8 (lower) and 1.6 (upper), per Eggers (1993)
7.46

0.0003446

McPherson, S. A. and J. Carlile. 1997. Spawner-recruit analysis
of Behm Canal Chinook salmon stocks. Alaska Department of
Fish and Game, Commercial Fisheries Division, Regional
Information Report 1J97-06, Juneau.
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Table 1.9.1-Escapement survey counts, spawning escapement estimates of large spawners, expansion
factors and available age/sex composition for Chickamin River Chinook salmon, from 1975 to 2005.
(2005 data and some recent estimates are subject to revision). Escapement estimates in bold are from
mark-recapture studies, the remainder are from expanded survey counts.

Survey  Spawning Expansion Age Age Age Age Age-.2-.5 Large
Year count escapement factor ® 1.2 1.3 14 15 total females
1975 370 1,717
1976 157 727
1977 363 1,682
1978 308 1,431
1979 239 1,107
1980 445 2,063
1981 384 1,782
1982 571 2,649
1983 599 2,781
1984 1,102 5,113
1985 956 4,436 1,143 2,906 1,224 0 5,273 2,345
1986 1,745 8,097 1,204 5,736 2,397 0 9,336 4,470
1987 975 4,524 1,893 2,778 1,490 55 6,216 2,841
1988 786 3,647 539 2,183 1,547 44 4,314 1,768
1989 934 4,334 300 1,663 2,441 249 4,653 3,014
1990 564 2,617 688 593 1,738 102 3,120 1,840
1991 487 2,260 784 2,279 253 17 3,333 NE
1992 346 1,605 555 905 551 8 2,019 NE
1993 389 1,805 302 1,242 665 19 2,228 NE
1994 388 1,800 277 902 873 36 2,089 NE
1995 356 2,309 6.5 274 416 1,219 57 1,966 980
1996 422 1,587 3.8 214 992 527 46 1,779 890
1997 272 1,262 269 652 454 28 1,404 666
1998 391 1,814 534 1,601 213 0 2,348 960
1999 492 2,283 600 1,094 779 14 2,487 1,107
2000 801 3,717 972 2,146 1,034 0 4,152 1,749
2001 1,010 5,177 5.1 1,080 3,778 1,190 32 6,080 2,841
2002 1,013 5,007 4.9 1,648 2,214 1,722 25 5,610 2,285
2003 964 4,579 4.8 555 3,371 1,145 21 5,092 2,550
2004 798 3,275 4.1 2,077 969 1,396 16 4,458 1,357
2005 924 4,287

% The expansion factor is 4.64 (SE=0.61) to convert peak survey counts to total escapement of large spawners,
based on the 1995 to 1996 and 2001 to 2003 mark—recapture estimates.
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Appendix 1.10-Keta River Chinook Salmon Stock.
Stock Description

The Keta River enters Boca de Quadra Inlet in the Misty Fjords National Monument about 75 km east of
Ketchikan, Alaska. The Keta River produces a small run of Chinook salmon representing about 1% of the
wild stock production in Southeast Alaska. Like other Chinook salmon found in the region, these fish are
a spring run. This stock produces yearling (age-1.) smolt primarily with about 10% subyearling fish (age-
0.). Information inferred from coded wire tagging studies in the nearby Chickamin and Unuk rivers
suggests that Keta River Chinook salmon are inside rearing in behavior, spending most of their lives in
Southeast Alaska and perhaps northern British Columbia. Keta River Chinook salmon are very robust,
attaining lengths and weights rarely seen elsewhere in the region. The Keta River itself has many exposed
gravel bars with intermittent large pools and logjams. This river is typified by large sediments, probably
the result of extremely high flows common to the system. Habitats of this nature are suited for the larger,
more robust fish common to the Keta River.

This river is one of four Behm Canal index systems in which Chinook are counted annually (Pahlke
2001). Peak counts of Chinook salmon in the Keta River have increased from the average seen during the
base period (1975 to 1980), and in recent years have steadily increased towards the upper end of the
current biological escapement goal range (Figure 1.4). Temporal trends in Chinook salmon abundance
are reasonably consistent among the four Behm Canal index systems. In general, counts were at or above
escapement goal ranges for most of the 1980s, but a significant downward trend began for all four
systems near the end of the decade. Although this decline is apparent for the Keta River, counts have been
near or above the lower end of the range since 1990. In recent years, escapements have been about double
the values seen during the base years.

The ADF&G Division of Sport Fish performed three mark-recapture studies from 1998 to 2000 to
estimate Chinook salmon escapement in the Keta River (Brownlee et al. 1999; Freeman et al. 2001). The
estimated escapement of large Chinook salmon in 2000 was 913, about the same as the 968 estimated in
1999, and up from the 446 estimated in 1998. Expansion factors for the peak aerial survey counts were
3.0 in 2000, 2.5 in 1998 and 3.5 in 1999. The expansion factor used to expand index counts to estimates
of total escapement is 3.0, the mean value seen during the three years of mark-recapture study (Table
1.10.1).

Escapements over the past 5 years of estimates (2001 to 2005) have averaged 1,169 total large spawners,
and 390 large spawners in peak survey counts (Table 1.3). All five of these escapements were within or
above the current (1997) goal range (Figure 1.4). Our most current spawner-recruit data are summarized
in Table 1.10.1. The ADF&G is in the process of analyzing these data and will provide an escapement
goal for large spawners, as measured in the annual survey program, by January 2006 (Der Hovanisian et
al. in prep).
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Appendix 1.10. Keta River Chinook Salmon Stock

System: Keta River

Species: Chinook salmon

Outline of stock management, assessment and escapement goal analysis

Management division:
Management jurisdictions:
Fisheries:

Escapement goal type:
Current escapement goal:

Population for goal:

Optimal escapement goal:
Inriver goal:
Action points:

Escapement enumeration:

Index count expansion factor
in revision analysis:

Brood years in revision analysis:

Data in revision analysis:

Data quality:

Contrast in escapements:

Model used for escapement goal:
Criteria for range:

Value of alpha parameter:

Value of beta parameter:

Document supporting current goal:

Sport and Commercial Fisheries Divisions
ADF&G

U.S. recreational, gillnet, and troll; non directed
Biological Escapement Goal

250 to 500 range; 300 point estimate

Large spawners ( > 660 mm MEF, or 2- to 5-ocean-age) as
counted in peak survey counts under standardized survey
conditions (time and area).

None
None
None

Aerial helicopter surveys: 1975 to present, standardized by time
and area.

Mark-recapture estimates: 1998 to 2000

3.0: multiplier for helicopter peak survey count in the
standardized survey area on the Keta River.

24 (1975 to 1998)

Survey counts, expanded by 3.0:1 to estimate total escapement
of large spawners, harvest rates assumed from Unuk, age
structure limited, but estimated for all broods.

Fair

Der Hovanisian et al. in prep
Der Hovanisian et al. in prep
Der Hovanisian et al. in prep
Der Hovanisian et al. in prep
Der Hovanisian et al. in prep

McPherson, S. A. and J. Carlile. 1997. Spawner-recruit analysis
of Behm Canal Chinook salmon stocks. Alaska Department of
Fish and Game, Commercial Fisheries Division, Regional
Information Report 1J97-06, Juneau.

Additional comments: The ADF&G is in the process of
analyzing the additional spawner-recruit data for this stock and
plans to provide a revised escapement goal by January 2006 (Der
Hovanisian et al. in prep).
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Appendix 1.10. Keta River Chinook Salmon Stock

Table 1.10.1-Escapement survey counts, spawning escapement estimates of large spawners,
expansion factors, and available age/sex composition for Keta River Chinook salmon, from 1975 to 2005.
(2005 data and some recent estimates are subject to revision). Escapement estimates in bold are from

mark-recapture studies, the remainder are from expanded survey counts.

Survey Spawning Expansion Total Total Total Total Large
Year count escapement factor ? age 3 age 4 age 5 age 6 females
1975 203 609
1976 84 252
1977 230 690
1978 392 1,176
1979 426 1,278
1980 192 576
1981 329 987
1982 754 2,262
1983 822 2,466
1984 610 1,830
1985 624 1,872
1986 690 2,070
1987 768 2,304
1988 575 1,725
1989 1,155 3,465
1990 606 1,818
1991 272 816
1992 217 651
1993 362 1,086
1994 306 918
1995 175 525
1996 297 891
1997 246 738
1998 180 446 25 0 55 151 234 240
1999 276 968 3.5 13 320 509 126 390
2000 300 914 3.0 12 318 378 206 377
2001 343 1,029 31 217 704 78 464
2002 411 1,233 0 317 523 393 464
2003 322 966 0 186 610 169 390
2004 376 1,128 27 385 358 358 464
2005 497 1,491

a The expansion factor is 3.00 (SE = 0.52) to convert peak survey counts to total escapement of large spawners,

based on the 1998 to 2000 mark-recapture estimates.
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Appendix 1.11-Blossom River Chinook Salmon Stock
Stock Description

The Blossom River is a clearwater river on the mainland in southern Southeast Alaska, approximately 40 miles
east of Ketchikan. Chinook salmon from the Blossom River, along with fish from the Keta, Unuk, and
Chickamin rivers are collectively known as the Behm Canal stocks, named for the long narrow body of water that
they all flow into.

Chinook spawn in the main channel of the river. They start to enter the river in late June and complete spawning
by early September. The stock produces primarily yearling smolt (age-1.), but returns have comprised as much as
15% subyearling fish (age-0.), which is unusual in Southeast Alaska (Pahlke 2001). The only other stocks which
produce subyearling smolt, to any degree, are the Keta River stock and those in the Yakutat Forelands area, such
as the Situk River. Based on coded wire tagging of Unuk and Chickamin Chinook wild and hatchery stocks, we
believe the ocean distribution of this stock is primarily in Southeast Alaska waters and to a lesser extent in
northern British Columbia.

The stock assessment program for the Blossom River stock consisted solely of standardized helicopter surveys
from 1975 to 1998 (Pahlke 2001). In 1998, ADF&G received special funding from the U.S. Congress to improve
abundance-based management for Chinook salmon in the Pacific Salmon Treaty area. ADF&G directed a portion
of the money received to improving stock assessment by addressing the lack of information of Southeast Alaska
Chinook stocks. Those funds and monies secured through the Pacific Coastal Salmon Recovery Fund program
have been used to collect age, sex, and size information and estimate total on the Blossom, Keta, and Chickamin
rivers in specific years since 1998. Annual surveys of escapement have continued in the Blossom River. A mark—
recapture tagging experiment was conducted in 1998, which provided the current expansion factor of 4.0, i.e.,
25% of the total escapement of large spawners is counted in the helicopter surveys (Brownlee et al. 1999). Mark-
recapture experiments were also conducted in 2004 and 2005, but variability of the mean expansion factor
exceeded data standards developed by the Chinook Technical Committee (coefficient of variation greater than
20%). Funding is being sought to conduct a fourth mark-recapture experiment in 2006.

We have sampled the escapement for age, sex, and size data since 1998. The age data indicate that returns of
large Chinook salmon in this stock are composed 2-, 3- and 4-ocean-age fish (Pahlke 2001). The 2-ocean fish
(primarily 4-year-old total age) are larger than Chinook salmon in most other systems (but similar to the
Chickamin and Keta), and about 75% of the 2-ocean-age spawners in the Blossom River are of legal size. We
have also found that the Chickamin, Keta, and Blossom River stocks produce the largest Chinook salmon at age
in the region.

Survey counts have been relatively stable since 1975, with the exception of three years (Figure 1.4). Survey
counts were the lowest in the period from 1975 to 1980, rose for a few years to unprecedented levels, and then
have been relatively stable since 1989. The high counts from 1985 to 1987 are the result of an exceptionally
high survival from one particular brood, a phenomenon that has occurred at least once in the last 28 years for
most Southeast Alaska Chinook stocks. The 2001 to 2005 average survey count was 282 large Chinook,
which is about three times the average escapement counts (102 large Chinook) from 1975 to 1980, the base
period used by the Pacific Salmon Commission.

As mentioned in the body of the report above, a biological escapement goal range was established in 1997 for
the Blossom River stock, based on limited data through the 1989 brood year (calendar year data through 1995).
That escapement goal range was a survey count of 250 to 500 large spawners. Escapements in the Blossom
River meet the 1997 biological escapement goal in 2004 and 2005.

The 1997 escapement goals were established prior to gathering new stock assessment data for Behm Canal
Chinook salmon stocks. Preliminary analyses indicate that the existing goal overestimates the escapement level
that will provide maximum sustained yield for this stock. Our most current spawner-recruit data are summarized
in Table 1.11.1. The ADF&G will continue to analyze these data and will provide an escapement goal for large
spawners, as measured in the annual survey program, by January 2006 (Der Hovanisian et al. in prep).
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Appendix 1.11. Blossom River Chinook Salmon Stock

System: Blossom River

Species: Chinook salmon

Outline of stock management, assessment and escapement goal analysis

Management division:
Management jurisdictions:
Fisheries:

Escapement goal type:
Current escapement goal:

Population for goal:

Optimal escapement goal:
Inriver goal:
Action points:

Escapement enumeration:

Index count expansion factor:
revision analysis

Brood years in revision analysis:

Data in revision analysis:

Data quality:

Contrast in escapements:

Model used for escapement goal:
Criteria for range:

Value of alpha parameter:

Value of beta parameter:

Document supporting current goal:

Sport and Commercial Fisheries Divisions
ADF&G

U.S. recreational, gillnet, and troll; non directed
Biological Escapement Goal

250 to 500 range; 300 point estimate

Large spawners ( > 660 mm MEF, or 2- to 5-ocean-age) as
counted in peak survey counts under standardized survey
conditions (time and area).

None
None
None

Aerial helicopter surveys: 1975 to present, standardized by time
and area.

Mark-recapture estimate: 1998 and 2003-2005

4.0: multiplier for helicopter peak survey count, based on
one year (1998).

24 (1975 to 1998)

Survey counts, expanded by 4.0:1 to estimate total escapement
of large spawners, harvest rates assumed from Unuk, age
structure limited, but estimated for all broods.

Fair

Der Hovanisian et al. in prep
Der Hovanisian et al. in prep
Der Hovanisian et al. in prep
Der Hovanisian et al. in prep
Der Hovanisian et al. in prep

McPherson, S. A. and J. Carlile. 1997. Spawner-recruit analysis
of Behm Canal Chinook salmon stocks. Alaska Department of
Fish and Game, Commercial Fisheries Division, Regional
Information Report 1J97-06, Juneau.

Additional comments: The ADF&G is in the process of
analyzing the additional spawner-recruit data for this stock and
plans to provide a revised escapement goal by January 2006 (Der
Hovanisian et al. in prep).
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Table 1.11.1-Escapement index counts and spawning escapement estimates for large spawners,
expansion factors, and available age/sex composition for the Blossom River Chinook salmon population,
from 1975 to 2005. (2005 data and some recent estimates are subject to revision). Escapement estimates
are from expansions of aerial survey counts from 1975 to 1997 and 1999 to 2003, using the 1998
expansion factor of 4.0. Numbers in bold are mark-recapture estimates.

Survey Spawning Expansion Total Total Total Total Large

Year counts escapement factor® age 3 age 4 age 5 age 6 females
1975 146 584

1976 68 272

1977 112 448

1978 143 572

1979 54 216

1980 89 356

1981 159 636

1982 345 1,380

1983 589 2,356

1984 508 2,032

1985 709 2,836

1986 1,278 5,112

1987 1,349 5,396

1988 384 1,536

1989 344 1,376

1990 257 1,028

1991 239 956

1992 150 600

1993 303 1,212

1994 161 644

1995 217 868

1996 220 880

1997 132 528

1998 91 364 4.0 0 70 143 144 180
1999 212 848 848 353 354 71 283
2000 231 924 12 318 378 206 377
2001 204 816 0 272 317 227 544
2002 224 896 0 151 477 268 500
2003 203 812 0 90 451 271 511
2004 333 734 2.2 18 257 295 164 247
2005 445 912 2.0 9 199 560 140 369

& Based on an expansion factor of 4.0 observed in 1998.
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ABSTRACT

Following a 2005 review of existing escapement goals for Southeast Alaska and the Yakutat area, three sockeye
salmon (Oncorhynchus nerka) goals (Chilkat Lake, Chilkoot Lake and McDonald Lake) were revised and one goal
(the Akwe River) was eliminated. There are currently 13 escapement goals for sockeye producing systems in the
Southeast Alaska and Yakutat area. Over the last five years, escapement measures have been generally within or
above the escapement goal ranges for at least four years; exceptions include Tahltan, McDonald and Hugh Smith
lakes. Hugh Smith Lake was classified as a stock of management concern in 2003. In 2003 ADF&G lowered the
escapement goal ranges and cooperated in stocking Hugh Smith Lake with hatchery-produced pre-smolts. The
Board of Fisheries approved an action plan for the stock’s recovery, and approved an optimal escapement goal,
which explicitly included the hatchery-produced returns. Hugh Smith escapements were above the upper end of the
new goal range from 2003 to 2005, but large numbers of the stocked fish counted as escapement failed to
successfully spawn in the lake. Because the stocked returns were identifiable with an otolith mark, we were able to
show that the Board-approved action plan was effective at reducing the harvest of this stock in the mixed-stock
fisheries, and we showed that the number of naturally produced sockeye has increased in the escapement. ADF&G
recommends removing the stock of concern designation from the Hugh Smith stock. We found no other stock in our
review that we can recommend as stocks of concern. Although sockeye yields have generally been maintained in
Southeast Alaska over two decades, yields are below peak historic levels. Yields in the Yakutat area have declined
since the early 1990s, although escapement goals have been met in most cases.

Key words: Sockeye salmon, Oncorhynchus nerka, escapement, escapement goals, escapement goal ranges, stock
status, lakes, Situk River, Chilkat Lake, Chilkoot Lake, Tahltan Lake, McDonald Lake, Hugh Smith Lake,
stocks of concern

INTRODUCTION

Sockeye salmon (Oncorhynchus nerka) that are harvested in Southeast Alaska and the Yakutat
area originate from three sources: transboundary rivers that flow through Canada and into Alaska
(such as the Alsek, Taku, and Stikine rivers), coastal lakes (such as Chilkat and Chilkoot lakes in
northern Lynn Canal, McDonald Lake near Ketchikan, as well as the Situk River near Yakutat;
Figure 2.1), and Canadian rivers systems (such as the Nass and Skeena rivers). There are over
200 sockeye producing systems in the region (Van Alen 2000). Many but not all of these are
small producers, however, their combined production is substantial. Most sockeye salmon
originate in lake systems, but in Southeast Alaska and the Yakutat area, sockeye salmon also
originate in riverine areas within the region’s large mainland glacial systems. In addition to the
larger systems in the Southeast Region, we have long-term stock assessment information for
several smaller producers in the Yakutat area, including the Lost, Italio, Akwe and East Alsek-
Doame rivers, and information on Redoubt Lake near Sitka, Speel Lake near Juneau, and Hugh
Smith Lake near Ketchikan. Harvest information is recorded on a district-specific basis (Figure
2.2), and because stock-specific harvest information does not exist, it is usually not possible to
study the productivity of a particular stock.

The timing of the return varies among runs throughout the region, and within individual stocks in
several of the larger drainages. Sockeye salmon are available to fisheries in the region between
early June and mid-September. Peak abundance occurs during the month of July. Spawn timing
is also highly variable, with most spawning occurring between early August and late October.

Many of the region’s sockeye salmon systems are monitored, most by the Alaska Department of
Fish and Game (ADF&G). But in recent years monitoring efforts have been augmented by other
agencies, including the U.S. Forest Service (USFS), National Marine Fisheries Service-Auke
Bay Laboratory, and the Canadian Department of Fisheries and Oceans (CDFO) on Canadian
portions of the transboundary rivers, as well as by non-governmental groups including several
tribal associations and aquaculture associations. A subset of the region’s sockeye salmon systems
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have been examined intensively and over a long enough time period to gain sufficient
understanding of stock productivity to develop escapement goals (Figure 2.1).

Alaska’s Sustainable Salmon Fisheries Policy (5AAC 39.222) was adopted into state regulation in
2000. This policy requires ADF&G to report on salmon stock status to the Alaska Board of
Fisheries on a regular basis. The Policy for Statewide Escapement Goals (5 AAC 39.223) directs
ADF&G to document existing salmon escapement goals, establish goals for stocks for which
escapement can be reliably measured, and perform an analysis when these goals are created or
modified. In order to meet requirements of the policies, Geiger et al. (2004) produced ADF&G’s
first report on stock status and escapement goals of sockeye salmon for the Southeast Alaska and
Yakutat region. This chapter represents an updated, and somewhat abridged, version of that report,
including changes in escapement goals recommended by ADF&G.

The first records of substantial commercial sockeye salmon catches date to 1883, when just over
100,000 fish were reported in the commercial harvest, although there was some level of
commercial activity before that year (Byerly et al. 1999; Figure 2.3). Subsistence, personal use,
and sport fishers harvest and use sockeye salmon in Southeast Alaska and the Yakutat area. After
Alaskan statehood the commercial harvest can be used as a proxy for the total harvest, or even
total abundance, in this area of the state because the commercial harvest has been such a large
fraction of the runs. Catch records show commercial harvests in the Yakutat area in the early
20th century, with a peak of 453,000 in 1914. Annual commercial catches in Southeast Alaska and
the Yakutat area were consistently in excess of 2 million fish from 1902 to 1920, peaking at 3.5
million in 1914. From 1925 to 1945 major fishing districts were defined, and a number of
management measures and weekend fishing closures were introduced. Catches began a slow decline
during this period, and ranged from 1.1 million to 2.5 million per year through the mid-1940s. By
1940 many runs were severely overfished and catch trends were on their way down. Until the 1940s,
harvests of sockeye salmon in southern Southeast Alaska were more stable and consistent than in
northern portions of the region. However, catches dropped in both areas in the 1940s (Figure 2.3). The
region’s commercial catch of sockeye salmon reached a trough of 490,000 in 1949 and generally
remained below 1 million fish annually through the 1960s. After statehood, harvests in the Yakutat
area generally increased up to a peak of nearly 350,000 in 1993 (Figure 2.4), and then declined to
about the levels of the 1970s (slightly above 100,000).

Throughout Alaska, many salmon stocks declined in the early 1970s and then increased in the
mid- to late-1970s— partially due to ocean-climate effects called the “regime shift” (Mantua et
al. 1997; Beamish et al. 1998). Sockeye harvest levels began increasing in the late 1970s,
especially in southern Southeast Alaska, although not as dramatically as with most other Alaskan
salmon stocks (e.g., see Heinl and Geiger in this volume) and consistently exceeded 2 million
fish between the late 1980s and late 1990s. Van Alen (2000) and others cite increased sockeye
production spawning channels on the Skeena River in Canada as the main reason for the
increased catch of sockeye salmon in southern Southeast Alaska, beginning in the 1980s.

The sockeye salmon is the primary species harvested in the region’s drift gillnet fisheries during
the summer months of June through late August, although substantial harvests of summer chum,
pink, and coho salmon occur as well in the drift gillnet fisheries. During September and early
October the fisheries target coho and fall-run chum salmon. There are five traditional drift gillnet
fishing areas in Southeast Alaska: District 101 (Tree Point and Portland Canal), District 106
(Sumner and Clarence straits), District 108 (Stikine), District 111 (Taku-Snettisham), and
District 115 (Lynn Canal). In addition, there is a terminal harvest area near the Snettisham

56



Chapter 2: Sockeye Salmon

Hatchery where drift gillnet gear is allowed to harvest returns of Snettisham Hatchery sockeye
salmon. Each of the traditional fisheries harvests mixed stocks of sockeye salmon.

Alsek River
Lost River
- = Chilkoot Lake
Situk River ),
/ Chilkat River
Italio River :
Akwe River ) Taku River|
Speel Lake
Tahltan Lake

East Alsek River/
Doame River

_/

= Mainstem Stikine River[

Sockeye Salmon Systems
@ With Escapement Goals

Figure 2.1-Sockeye salmon systems in Southeast Alaska and the Yakutat area that had
escapement goals between 2002 and 2005. Escapement goals have been eliminated for the Akwe
and Italio systems in the Yakutat area.

Management of the District 101, 106, 108, and 111 fisheries is governed by specific agreements
with Canada in the Pacific Salmon Treaty as well as consideration of domestic stocks. The Tree
Point fishery (in District 101) is constrained by the current Pacific Salmon Treaty agreement to
harvest 13.8% of the annual allowable harvest of Nass River sockeye salmon. The District 106
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Figure 2.2-Fishing districts in Southeast Alaska and the Yakutat area.

and 108 fisheries are managed to abide by harvest-sharing agreements for transboundary Stikine
River sockeye salmon; the current agreement specifies equal sharing of the total allowable catch®
of Stikine River sockeye salmon in the two countries’ fisheries. Harvest sharing of transboundary
Taku River sockeye salmon is a major consideration in the District 111 fishery, with the U.S.
entitled to 82% of the total allowable catch of wild Taku River sockeye salmon and 50% of the
total allowable catch of sockeye salmon resulting from joint U.S./Canada enhancement programs
on the river. The District 115 fishery, which targets sockeye salmon returns to the Chilkat and
Chilkoot rivers, is the only drift gillnet fishery not directly affected by the Pacific Salmon Treaty.

L AAH (annual allowable harvest) and TAC (total allowable catch) are terms defined in the Pacific Salmon Treaty that represent
the harvestable surplus in excess of the agreed upon escapement goal.
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ADF&G operates intensive stock identification programs in order to effectively manage the
stocks harvested in the fisheries and to abide by Pacific Salmon Treaty agreements. These
programs have been operated since the early 1980s and are integral to the assessment of the
region’s sockeye salmon runs.

Although purse seine fisheries are frequently the largest harvester of sockeye salmon in the
region, the primary targets of the seine fisheries are pink salmon and hatchery returns of chum
salmon. The District 104 fishery, on the outer coast of southern Southeast Alaska, is where most
sockeye salmon are taken by the purse seine fleet. Pacific Salmon Treaty provisions currently
limit the District 104 harvest of sockeye salmon prior to Statistical Week 31 (near 31 July) to
2.45% of the annual allowable harvest of the combined Nass and Skeena River sockeye salmon
runs. Directed purse seine fisheries on sockeye salmon occasionally occur in terminal areas when
surpluses to spawning needs are identified; examples include Yes Bay (McDonald Lake run) in
southern Southeast Alaska, and Redfish Bay and Necker Bay along the outside coast of northern
Southeast Alaska near Sitka. Sockeye harvests in most other purse seine fisheries in the region
are incidental to directed fishing on other species. To abide by Pacific Salmon Treaty
agreements, contributions of Nass and Skeena sockeye salmon runs and a conglomerate of
Alaska sockeye runs are estimated annually in southern Southeast Alaska purse seine fisheries.
At present, these programs do not provide stock-specific information on harvests of individual
Alaska sockeye runs in the region.

Set gillnet gear is allowed in the Yakutat area; there are no other commercial set gillnet fisheries
in the rest of the region. Moreover, set gillnets are the only net gear allowed for commercial
harvest of salmon in the Yakutat area. Sockeye salmon are the primary species targeted by
Yakutat area fisheries during June through late August. The fisheries occur at or near the mouths
of streams draining into the Gulf of Alaska, and thus are managed according to developing
returns to each specific river. The exception to this is the Yakutat Bay fishery. This fishery
harvests mixed stocks returning to all the systems in the area.

STOCK STATUS

This section provides a short summary of harvest and escapement assessment programs used to
develop data series for monitoring stocks and establishing escapement goals. Status of the stocks
is then reviewed by comparing measured escapements relative to established goals.

HARVEST ESTIMATION

Commercial harvest is recorded on a legal document called a fish ticket. The total weight of the
harvest is the primary measure, and serves as the basis of payment on the part of the processors
to the fishers. Fish tickets contain temporal and spatial information about the harvest, as well as
information about the vessel making the catch and sale. Catch, in units of weight, is converted
into units of fish numbers by the processors based on their own individual methods of
determining the average weight of individual fish. By far, the largest removals are in the
commercial fisheries, and the most accurate harvest estimates are for these fisheries.

Subsistence and personal use harvests have traditionally been estimated by means of returned
permits. Since there are no important disincentives for non-reporting, harvests in these categories
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Figure 2.3-Commercial catch of sockeye salmon in Southeast Alaska (not including the
Yakutat area) from 1878 to 2004. Open squares show catch of sockeye salmon in northern
Southeast Alaska, and dots show catch of in southern Southeast Alaska. The curves show 5-
year running averages. The solid curve is the estimated trend for southern Southeast Alaska,
and the dashed curve is the estimated trend for northern Southeast Alaska.

are usually underreported and underestimated. Probability based surveys of subsistence harvest
have been conducted for two years at Falls, Klag, Hetta, and Klawock lakes. These studies
showed that the reported harvest was lower than the actual harvest (Conitz and Cartwright
2002a, 2002b, 2002c; Conitz et al. 2002; Lewis and Cartwright 2002a, 2002b, 2002c). Sport
harvest is assessed by means of a household-based postal survey (e.g., Jennings et al. 2004).

Biological sampling is conducted in most commercial net fisheries that harvest sockeye salmon
in Southeast Alaska and the Yakutat area. Age, sex and size data are collected, analyzed and
summarized annually. ADF&G estimates stock compositions of sockeye harvests in most of the
region’s major mixed stock fisheries. A variety of techniques are used, including analyses of
scale pattern, brain parasites, genetic stock identification, and thermal otolith marking of hatchery
releases (Van Alen 2000; Jensen 2000). However, some fisheries directed at other species are not
intensively sampled for sockeye stock composition (e.g. some purse seine fisheries in northern
Southeast Alaska). Some of the stock-separation programs provide estimates for groups of stocks
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Figure 2.4—-Commercial harvests of sockeye salmon in the Yakutat area from statehood to 2004. The
curve represents the 5-year running average.

useful for management purposes, but do not provide a high degree of resolution for individual
Southeast Alaska wild stocks (e.g. stock composition of fisheries in southern Southeast Alaska).
This has limited the development of brood year tables necessary for stock-recruit analysis for
some stocks, particularly for smaller stocks in the region that are harvested in mixed stock
fisheries. Virtually all releases of sockeye salmon from hatchery programs have been otolith
marked in recent years; very precise estimates of the contributions of hatchery sockeye are
available for fisheries targeting these stocks (e.g. District 106, 108 and 111 drift gillnet fisheries,
northern Chatham Strait purse seine fishery, etc).

ESCAPEMENT MEASUREMENT

A variety of methods are used to estimate escapements throughout the region, including mark-
recapture studies, counting weirs, and aerial and foot surveys. Weirs are operated on several
clear-water streams, and mark-recapture studies are generally used to verify the weir counts in
Southeast Alaska. Mark-recapture programs are operated on several large glacial systems where
fish cannot be visually counted. A relationship between repeated foot surveys and weir counts
was developed for McDonald Lake, and expansions of foot surveys have been used to estimate
escapements to this system since the mid-1980s. When an incomplete or inaccurate counting of
the salmon is used to monitor escapement trends, we call that measure an escapement index to
distinguish that kind of measure from an estimate of total escapement. Aerial surveys are used to
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index escapement trends throughout the region, and particularly in the small Yakutat area
streams.

In the Yakutat area, sockeye escapement is assessed with a weir on the Situk River. Escapement
is measured by means of a peak-count aerial index in the Italio, Akwe, East Alsek, and Doame
rivers and peak foot or boat surveys in the Lost River; peak-count series for these systems go
back to the 1970s. The CDFO has operated a counting weir since 1976 on the Klukshu River, a
major tributary of the Alsek River, to index escapement to the Alsek drainage. The proportion of
the Klukshu stock within the larger Alsek was evaluated with mark-recapture in 1983, and 2000
through 2004, in combination with several years of radio telemetry studies. Mark-recapture
programs were operated in four Yakutat area systems from 2003 through 2005 to estimate total
escapement and provide information on the relationship between ongoing index survey counts
and total escapement; these included the East Alsek River (Waltemyer et al. 2005a, 2005b), Lost
River and Akwe and Italio rivers.

In Upper Lynn Canal, a fish-wheel based mark-recovery study has provided information on run
strength, run timing, and many other biological features of sockeye salmon returning to the
Chilkat River (Bachman 2005). Mark-recapture estimates of escapement are available for Chilkat
Lake and the mainstem Chilkat River (all other spawning areas combined) since 1994.
Historically, ADF&G operated a weir at Chilkat Lake as the primary escapement assessment tool
for the drainage, but (unpublished) mark-recapture studies and a radio tagging study showed that
the weir was an unreliable escapement measure in this system because large and variable
fractions of the escapement passed into Chilkat Lake undetected at the weir (Brian Elliot,
University of Alaska Fairbanks, personal communication). The other major Upper Lynn Canal
stock, Chilkoot Lake sockeye salmon, is monitored by means of a counting weir, which has been
verified in recent years by a backup mark-recapture study (Sogge and Bachman in prep).

In the District 111 area, weekly inseason estimates of the sockeye salmon escapement to
Canadian portions of the Taku River have been generated since 1984 through a joint U.S.-
Canada fish wheel mark recapture project. Several weirs are operated by CDFO on systems
within the Taku drainage, including Tatsamenie Lake (from 1985 to the present), Little Trapper
Lake (1983 to the present) and Kuthai Lake (1992 to the present). ADF&G and CDFO have
cooperated in operating a weir on the Nahlin River (most years between 1988 and 1998).
ADF&G has also operated weirs on systems that produce fish that co-mingle with Taku stocks in
District 111, including Crescent Lake (1982 to 1993), and Speel Lake (1982 to 1993, and 1995 to
the present). Douglas Island Pink and Chum, Inc (DIPAC) has taken over operation of the Speel
Lake weir in recent years. The National Marine Fisheries Service-Auke Bay Laboratory
conducted extensive radio telemetry studies on Taku River sockeye in the 1980s that provided
valuable information on spawning distribution in the drainage (Eiler et al. 1992). The Auke Bay
Laboratory has also operated a weir to count the adult sockeye salmon escapement into Auke
Creek, located just north of Juneau, since 1963 (Taylor and Lum unpublished); the weir has also
been operated for much of this period to document outmigrating smolt abundance.

Escapement to the Stikine River is estimated by several methods, with assistance from CDFO. A
weir has been operated annually since 1959 at Tahltan Lake, the largest spawning stock into the
drainage, but counts are not available on a timely basis for inseason management. Total
escapement to the drainage has been estimated by the Transboundary Technical Committee of
the Pacific Salmon Commission, through an indirect method that relies on stock-composition
data, catch-per-unit-effort data from Canadian inriver fisheries and the Tahltan Lake escapement.
Methods were further refined in recent years, using the presence of otolith marked returns of
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enhanced fish to Tahltan and Tuya lakes. An inseason management model has been used by
ADF&G and CDFO to provide in-season estimates of escapement, but the model produced
inaccurate estimates in some recent years. As a result, the two agencies began mark-recapture
studies on the river in 2001 to provide an alternate method for estimating escapement.

Two long-term sockeye escapement monitoring programs are in place along the outside coast of
northern Southeast Alaska. ADF&G has estimated escapement of sockeye salmon to Ford Arm
using mark-recapture methods in combination with operation of a weir to count coho salmon
since 1983 (Leon Shaul, ADF&G, Douglas, personal communication). The U.S. Forest Service
has operated a weir since 1982 (with the exception of 1998) on Redoubt Lake, a large
meromectic system about 11 km south of Sitka.

Because of the dispersed production of sockeye salmon in coastal lakes in southern Southeast
Alaska, there are very few long-term monitoring projects, except at large systems associated with
enhancement projects. Escapement into McDonald Lake has been assessed by a series of
standardized foot surveys (Johnson et al. in press). Escapement into Hugh Smith Lake is
assessed by means of a weir, which has been operated since 1980, and with mark-recapture
studies since 1992 to verify the weir estimates.

Since 2001 ADF&G and federal and tribal cooperators launched short-term assessment projects
on 19 sockeye producing lakes in Southeast Alaska. Most of these projects are still ongoing.
These cooperators intended to measure or index adult sockeye salmon escapement and collect
biological and lake-productivity measurements on sockeye salmon-producing lakes important to
local subsistence users in the region. In some cases they directly estimate subsistence harvests.
Initial results from 12 of these programs operated by ADF&G were briefly summarized in
Geiger et al (2004). On Prince of Wales Island, projects were located at Klawock, Hetta, Eek,
Luck, Salmon Bay lakes. On Baranof Island monitoring projects were located at Falls, Gut Bay,
Salmon, and Redfish lakes. On Chichagof Island projects were located at Kook, Sitkoh, Pavlov,
and Klag Bay lakes. On Admiralty Island a project was placed at Kanalku Lake. A Hoktaheen
Lake project was launched on Yakobi Island and a Kutlaku Lake project was launched on Kuiu
Island. On Wrangell Island a project was located at Thoms Lake. On the mainland projects were
launched at Virginia Lake. A project was placed on the Chilkat Peninsula at Neva Lake.

STOCK ASSESSMENT OVERVIEW

Geiger et al. (2004) reported 14 systems in Southeast Alaska and the Yakutat area with
escapement goals, and these goals form the basis of our review since the last stock assessment.
The primary assessment tool for these stocks is the escapement goal performance. The goals are
described in the Escapement Goal section that follows, and an overview of the analysis that
supported each escapement goal is provided in an appendix (Appendix 2).

Yakutat Stocks

Escapements to the non-transboundary Yakutat sockeye systems have usually met or exceeded
the current escapement goals every year since 2000, with the exception of the Akwe River,
where conditions in recent years have not allowed escapement to be adequately assessed. As
previously mentioned, sockeye harvests in the Yakutat area in the last decade have declined
below levels seen in the mid-1980s through the mid-1990s (Figure 2.4). Recent reduction in the
productivity of the East Alsek River, presumably due to hydrological changes in that watershed
(Clark et al. 2003), is a contributing factor to lower catches in the Yakutat area, but yields to the
Situk River have also declined. In all cases, recent yields in the Yakutat area were substantially
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lower than predicted by the Ricker models (described in Geiger and McPherson 2004) that were
used to set escapement goals. The combined Ricker-model prediction is for an average sustained
yield for the five stocks with escapement goals in excess of 200,000 fish. However, the yield for
all of the Yakutat area has averaged about 125,000 fish from 1996 to 2004. The combined yield
for this area has not been above 155,000 since 1996. This discrepancy could be an indication that
the environment in the Yakutat area has substantially changed, or it could indicate problem with
the models that were used to set the escapement goals. In any event, the sockeye yields in the
Yakutat area have fallen since the early 1990s (when they were typically near 300,000) to levels
near what was observed in the 1970s (typically near 100,000, Figure 2.4).

Transboundary River Stocks

Transboundary river stocks are managed jointly with Canada. We have escapement goals for the
Klukshu index tributary of the Alsek River, for the Taku River drainage as a whole, and for the
Tahltan and Mainstem stocks in the Stikine River drainage. Sockeye escapements to the Taku and
Klukshu rivers have been within or above goal ranges in most years since 2000. Harvests of sockeye
salmon in the U.S. Alsek River fishery have averaged 20,000 fish over the last decade (1995-2004
average), very close to the historical average harvest for the fishery (1961-1994 average harvest was
21,000 fish). Harvests of Taku sockeye salmon in the terminal U.S. and Canadian inriver fisheries
have been at high levels during the last decade, including record harvests in several years. Returns to
Tahltan Lake, however, have been highly variable in the last decade. Tahltan Lake escapements were
below the escapement goal range between 1997 and 2002. This was a major concern to Alaskan and
Canadian managers. They developed coordinated management and assessment responses to improve
escapements. As a result, exploitation rates were reduced and the escapement goal was missed by
only several hundred fish in 2002. Escapements were above the upper end of the escapement goal
range in 2003 through 2005.

Southeast Alaska Stocks

Escapement goals have been established for six additional systems in Southeast Alaska, including
four systems in northern Southeast Alaska (Chilkat and Chilkoot lakes, Redoubt Lake, and Speel
Lake), and two in southern Southeast Alaska (McDonald and Hugh Smith lakes).

ESCAPEMENT GOALS AND ESCAPEMENT PERFORMANCE

There are currently 13 escapement goals for sockeye stocks in Southeast Alaska and the Yakutat
area (Table 2.1). During ADF&G’s review of existing escapement goals in 2005, we updated
goals for three large sockeye salmon stocks in the region (McDonald, Chilkat and Chilkoot
lakes) and recommend eliminating the goal for the Akwe River. Geiger et al. (2004) provided an
extensive record of statistics on escapement performance, stock-specific harvest, where
available, and age-class distribution in the catch and escapement for the monitored systems,
current up to the 2002 return year, which we have not repeated here. Table 2.2 includes
escapement information since 2000 for systems with escapement goals, including information for
2005, where available. Figures 2.5 through 2.18 in this section show longer escapement histories
for these stocks, and additional information on each system is presented in the Appendices 2.1
through 2.14.
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Table 2.1-Escapement goals for sockeye salmon stocks or stock groups in Southeast Alaska and the
Y akutat area.

Additional
Material in Escapement Year If Recently Revised,
System Appendix Goal Established Previous Goal

Situk River 2.1 30,000-70,000 1995°
Lost River 22 1,000-2,300 1995
Akwe River 2.3 Eliminated 1995 600-1500
Klukshu River 2.4 7,500-15,000 2000
East Alsek-Doame River 25 13,000-26,000 2003 26,000-57,000
Chilkoot Lake 2.6 50,000-90,000 2005 50,500-91,500
Chilkat Lake 2.7 80,000-200,000" 2005 52,000-106,000
Redoubt Lake 2.8 10,000-25,000 2003 No previous goal
Taku River 29 71,000-80,000 1986
Speel Lake 2.10 4,000 —13,000 2003 5,000
Tahltan Lake 2.11 18,000-30,000 1993 20,000—-40,000
Mainstem Stikine River 2.12 20,000-40,000 1987
Hugh Smith 2.13 8,000-18,000 2003 15,000-35,000
McDonald Lake 2.14 70,000-100,000 2005 65,000-85,000

*  An analysis in 2002 produced the same goal.

> The previous escapement goal was based on weir counts. The new goal is based on mark-recapture estimates of
escapement, and the intent is to keep the number of fish entering the lake essentially unchanged.

SITUK RIVER

ADF&G has managed the Situk-Ahrnklin Inlet and inriver fisheries to achieve an escapement
goal of over 100,000 spawners in the early 1980s, then 45,000 to 55,000 sockeye salmon past the
Situk River weir for several years prior to 1995. In 1995, ADF&G adopted an escapement goal
of 30,000 to 70,000 sockeye salmon (weir count minus upstream sport harvest; Clark et al.
1995a). At that time the authors of the escapement goal report recommended the goal be
reviewed in five years. A Situk River stock-recruit analysis using data from the 1976 through
1997 brood years is the basis for the current goal range (Clark et al. 2002; Appendix 2.1).
Escapements have been within or above the goal range (Figure 2.5).

LosT RIVER

In 1995, ADF&G established a biological escapement goal for the Lost River of 1,000 to 2,300
peak survey counts, based on a stock-recruit analysis using data from the 1972 to 1983, 1986,
and 1988 brood years (Clark et al. 1995b; Appendix 2.2). This goal has not been updated since
1995. Escapements have been within the goal range four of the last five years, with escapement
above the range in 2003 (Figure 2.6).

65



Chapter 2: Sockeye Salmon

Table 2.2-Escapement measures for 13 sockeye systems with escapement goals in Southeast Alaska
and the Yakutat area for the years 2000 to 2005.

System Units Previous Goals 2000 2001 2002 2003 2004 2005
Hugh Smith Lake® Total Fish 8,000-18,000 4,300 3,800 6,200 19,600 19,700 23,800
McDonald Lake  Total Fish 65,000-85,000 90,600 42,800 25,800 89,200 21,300 n.a.
Mainstem Stikine

River Total Fish 20,000-40,000 10,100 40,900 31,400 62,300 38,000 30,000
Tahltan Lake Total Fish 18,000-30,000 5,700 14,700 17,300 49,600 63,300 42,000
Speel Lake Total Fish 4,000-13,000 9,400 12,700 5,000 7,000 7,900 7,500
Taku River Total Fish 71,000-80,000 75,500 144,300 103,300 160,400 108,000 130,000
Redoubt Lake Total Fish 7,000-25,000 3,000 3,700 23,900 69,900 77,300 64,500
Chilkat Lake® Weir counts  52,000-106,000 131,000 132,000 134,000 117,000 119,000 n.a.
Chilkoot Lake Total Fish 50,500-91,500 43,600 76,300 58,400 74,500 75,600 51,200
East Alsek-

Doame River Index units 13,000-26,000 23,200 18,500 14,200 36,400 33,300 50,000
Klukshu River Total Fish 7,500-15,000 5,400 9,200 23,600 32,100 13,700 3,400
Lost River Index units 1,000-2,300 2,200 1,400 1,800 3,000 1,100 1,500
Situk River Total Fish 30,000-70,000 36,300 57,700 65,400 89,700 42,500 66,500

 Includes hatchery fish.

® The previous Chilkat Lake escapement goal was based on weir-count observations, although these escapement
measures are in mark-recapture units.

AKWE RIVER

Although ADF&G adopted a biological escapement goal of 600 to 1,500 peak aerial survey
(Appendix 2.3) counts for this system in 1995, we have no peak counts on this system after 2001.
The escapement goal has not been updated and ADF&G recommends deleting this escapement
goal.

KLUKSHU RIVER (IN THE ALSEK RIVER SYSTEM)

The Klukshu River is a major sockeye salmon producing tributary of the transboundary Alsek
River system. A biological escapement goal of 7,500 to 15,000 sockeye salmon spawning
upstream of the Klukshu River weir was established in 2000, based on a stock-recruit analysis of
data from the 1976 through 1992 brood years (Clark and Etherton 2000; Appendix 2.4). This
goal was adopted later by the ADF&G, CDFO, and Transboundary Technical Committee.
Expanded stock assessment work is being conducted to improve estimates of total escapement to
the entire Alsek River drainage. Escapements were above the upper end of the goal range two
out of the last five years, within the goal range in two years and below the lower end of the goal
one out of the last five years (Figure 2.7).

EAST ALSEK-DOAME RIVERS

A biological escapement goal of 26,000 to 57,000 peak aerial survey counts was established for
the East Alsek-Doame River in 1995 (Clark et al. 1995b). The escapement goal was derived
from stock—recruit data collected in the 1970s and 1980s, when spawning habitat was in
excellent condition. The biological escapement goal was recently revised downward to 13,000 to
26,000 peak aerial survey counts as a result of deteriorated spawning habitat since about 1990 (Clark
et al. 2003; Appendix 2.5). Escapements have been above the upper end of the goal range three of the
last five years and above the lower end of the goal range five of the last five years (Figure 2.8).
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Figure 2.5-Escapement measures (weir count) for Situk River sockeye salmon. The
two gray horizontal lines show the current escapement goals, beginning the year that the
goals were established.
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Figure 2.6—Escapement index (peak survey counts) for Lost River sockeye salmon.
The two gray horizontal lines show the current escapement goals, beginning the year that
the goals were established.
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Figure 2.7-Escapement measures (weir counts) for Klukshu River sockeye
salmon. The two gray horizontal lines show the current escapement goals, beginning
the year that the goals were established.
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Escapement index (peak aerial counts) for East Alsek-Doame River

sockeye salmon. The two gray horizontal lines show the current escapement goals,
beginning the year that the goals were established.
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CHILKOOT LAKE

ADF&G has operated an adult weir at the Chilkoot Lake outlet since 1976. An escapement goal
range was established in 1990 on the basis of a stock-recruit analysis of catches and weir counts
from the 1976 to 1984 brood years (McPherson 1990). An extremely low weir count in 1995
prompted ADF&G to check the weir counts with mark-recapture estimates. Mark-recapture
estimates have been considerably higher than the weir counts at times. Chilkoot Lake underwent
an extended downturn in production in the 1990s. The commercial catch of Chilkoot Lake
sockeye salmon averaged 149 thousand fish from 1976 to 1989, but the recent ten-year average
harvest is only 26 thousand fish. An extensive stock-recruit analysis in 2005 failed to produce a
statistically reliable stock-recruit relationship because of rapid changes in this stock’s
productivity. ADF&G recommends essentially the same escapement goal range, of 50,000 to
90,000, although we are now classifying this as a sustainable escapement goal (Appendix 2.6).
We further recommend weekly escapement targets, based on historical run timing (Appendix
Table 2.6.1). Our rationale is that even though production is now too unstable to develop a
statistically reliable stock-recruit model, the previous escapement goal was based on a substantial
analysis, and escapements in the current goal range resulted in high yields in the past. We are
operating on the assumption that the lake will return to a more stable production regime in the
near future. The escapement has been within the previous escapement goal range five out of the
last five years, with the escapement below the lower end of the range in 2000 (Figure 2.9).
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Figure 2.9-Escapement measures (weir counts) for Chilkoot Lake sockeye salmon. The
two gray horizontal lines show the current escapement goals, beginning the year that the
goals were established.
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CHILKAT LAKE

Like the Chilkoot system, the escapement goal in this system was established in 1990 based on a
stock-recruit analysis of data from the 1976 to 1984 brood years (McPherson 1990). Mark-
recapture methods are now used to measure escapement into Chilkat Lake, although the previous
goal was based on weir-count observations of escapement. There are two main challenges in
updating the escapement goal for this system. First, like the Chilkoot system, recent mark-
recapture studies have shown that the historic weir counts are biased low, but not consistently
biased. The problem seems to be far worse with the Chilkat Lake escapement measures.
Although it was possible to develop an apparent statistical relationship between the weir counts
and the far more reliable mark-recapture estimates, this relationship is largely based on a single
outlier (Figure 2.10). Even so, the weir counts seem to typically be about half of the mark-
recapture estimates. The second problem with updating the goal is that the stock’s productivity
has been influenced by lake stocking. Based on the euphotic volume of the lake, ADF&G
recommended that Chilkat Lake be used as a site for lake stocking in the 1980s. Eggs and milt
were harvested from the lake, and fry were stocked in the lake from the 1993 to 1995 brood
years. The first fry plants occurred in June of 1994 with 4.4 million juvenile salmon. The mean
smolt size dropped in 1995 and again in 1996. By 1997 the zooplankton showed alarming
declines, and the project initiators were rethinking their initial assumptions about this lake’s
capacity to support additional sockeye fry. Clearly, this stocking decreased the productivity of
Chilkat Lake. In 2000, Alaska Department of Fish and Game tied future lake stocking in the
system to zooplankton abundance and sockeye salmon smolt size. Because of the stocking, the
stock-recruit observations for the 1993-1997 brood years are not suitable for use in setting future
escapement goals. Escapements have been measured on two different scales at Chilkat Lake. The
escapement goals are in weir-count units, and the generally higher recent mark-recapture
estimates are not directly comparable. Even so, we believe that the most recent five escapements
are consistent with the intent of the previous escapement goals (Figure 2.11).

We recommend revising this goal so the goal is in the units of the mark-recapture estimates.
Because we do not have a reliable means of converting between the weir-count estimates and the
mark-recapture estimates, we relied on professional judgment to determine that an escapement
level of 80,000 to 200,000 in mark-recapture units is approximately the same as the previous
weir-count escapement goal (Appendix 2.7). Although this goal is intended as a sustainable
escapement goal, this goal range is consistent with two independent, unpublished attempts at a
Ricker analysis of the pre-1993 brood year stock-recruit observations.

REDOUBT LAKE

A biological escapement goal of 10,000 to 25,000 spawners was recently established for Redoubt
Lake based on stock-recruit analysis of data from the 1982 to 1996 brood years (Geiger 2003;
Appendix 2.8). In 2003 the BOF established an optimal escapement goal of 7,000 to 25,000
spawners. Escapements have been below the lower end of this goal range one of the last five years,
within the range in one year and above the upper end of the goal range three of the last five years
(Figure 2.12).
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Figure 2.10-A regression relationship between Chilkat Lake weir counts and
mark-recapture estimates using paired 1994 to 2004 observations. The false
appearance of a statistical relationship is controlled by a single outlier, denoted
by the dotted circle. The deletion of this point results in an entirely different
relation with a drop in the R? statistic from 50% to less than 1%.

TAKU RIVER

An escapement goal of 71,000 to 80,000 sockeye salmon into Canadian spawning areas of the
transboundary Taku River was established by the Transboundary Technical Committee (TTC
1986) in 1985 (Appendix 2.9). The escapement goal was established based on professional
judgment and the technical committee considers it an interim goal until a formal scientifically
based goal is developed. ADF&G considers this goal to be a sustainable escapement goal.
Escapements have been above the upper end of the escapement goal range five of the last five
years, and within the escapement goal range in 2000 (Figure 2.13).

SPEEL LAKE

The Speel Lake sockeye escapement has been monitored with a weir in all but two years since
1983. The stock has been managed for an escapement goal of 5,000 fish until 2003. Riffe and
Clark (2003) recommended a goal of 4,000 to 13,000 spawners (Appendix 2.10). Estimated
escapements have been within this range for five of the last five years (Figure 2.14).

TAHLTAN LAKE SOCKEYE SALMON

Tahltan Lake is a major sockeye producing tributary of the transboundary Stikine River. The
Transboundary Technical Committee of the Pacific Salmon Commission adopted the current
escapement goal of 18,000 to 30,000 spawners for Tahltan Lake in 1993, based on a stock-recruit
analysis conducted by CDFO staff (Humphreys et al. 1994). We consider this goal to
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Figure 2.11-Two escapement measures for Chilkat Lake sockeye salmon (1976—
2004, the 2005 statistic is not yet available). The dots connected by a solid line are the
weir counts, which have been shown to be inaccurate. The squares connected by the
dashed lines are the mark-recapture estimates. The two horizontal lines show the previous
escapement goals, in weir-count units, beginning the year that the goals were established.
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Figure 2.12-Escapement measures (weir counts) for Redoubt Lake sockeye
salmon. The two gray horizontal lines show the current escapement goals, beginning
the year that the goals were established.
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Figure 2.13-Escapement measures (mark-recapture estimates) for Taku River
sockeye salmon. The horizontal lines show the current escapement goals, beginning
the year that the goals were established.
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Figure 2.14-Escapement measures (expanded weir counts) for Speel Lake sockeye
salmon. The two gray horizontal lines show the current escapement goals, beginning
the year that the goals were established.
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Figure 2.15-Escapement measures (weir counts) for Tahltan Lake sockeye
salmon. The two horizontal lines show the current escapement goals, beginning the
year that the goals were established.

be a biological escapement goal. It represents a mix of naturally spawning fish and a maximum
of approximately 4,000 fish used for hatchery broodstock for stocking into Tahltan and Tuya
lakes. Further review of this goal is scheduled to occur in the near future within the
Transboundary Technical Committee (Appendix 2.11). The escapement was above the upper end
of the goal range in 2003 through 2005, and below the lower end of the goal range in two of the
last five years (Figure 2.15).

MAINSTEM STIKINE RIVER

The Transboundary Technical Committee established an escapement goal of 20,000 to 40,000 in
1987, based on professional judgment “of the quantity and quality of available spawning and
rearing habitat, observed patterns in the distribution and abundance of spawners, and historical
patterns of the near terminal area gill net harvest” (TTC 1990). We consider the goal to be a
sustainable escapement goal (Appendix 2.12). Escapements have been within the goal range
three of the last five years, and above the goal range in two of those years (Figure 2.16).

HUGH SMITH SOCKEYE SALMON

An escapement goal of 15,000 to 35,000 spawners was established for Hugh Smith Lake in the
1990s, largely based on professional judgment. In 2003 the Board of Fisheries set an optimum
escapement goal of 8,000 to 18,000 based on the analysis outlined in Geiger et al. (2003;
Appendix 2.13). This goal includes both naturally produced and hatchery stocked fish. The
escapement has been above the upper end of the new escapement goal range three of the last five
years, and below the lower end of the previous goal range two of the last five years (Figure
2.17). This stock was adopted as a stock of management concern in 2003 (see below).
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Figure 2.16-Escapement measures (estimated total escapement) for Mainstem
Stikine River sockeye salmon. The two gray horizontal lines show the current
escapement goals, beginning the year that the goals were established.
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Figure 2.17-Escapement measures (weir counts) for Hugh Smith Lake sockeye
salmon. The two gray horizontal lines show the escapement goals, by year. The
dots connected by the solid line shows the estimated escapement of naturally
spawned sockeye salmon. The open squares connected by the dashed line shows
the escapement of both naturally spawned and hatchery stocked fish; the current
escapement goal includes both naturally produced and stocked fish. Note that no
data is available from 1972 through 1979.
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MCcDONALD LAKE SOCKEYE SALMON

The ADF&G monitors escapements in McDonald Lake by means of a calibrated series of foot
surveys. The escapement goal for McDonald Lake was lowered in 1993 to the previous range of
65,000 to 85,000 sockeye salmon. ADF&G now is recommending a new goal range of 70,000 to
100,000 as a sustainable escapement goal (Appendix 2.14) based on the analysis of Johnson et
al. (in press). Johnson et al. provided a detailed description of stock assessment measures for the
system, a description and listing of enhancement activities, including fish stocking, lake
fertilization, and fish transport. The escapement was below the lower end of both the previous
and the new escapement goal range four of the last five years (Figure 2.18). The escapement goal
was not met in 2001 because of management error combined with below-average recruitment;
the run came in under a pre-season forecast, and a directed fishery in west Behm Canal harvested
the stock below the escapement goal. No directed fisheries have taken place since 2001, and low
escapements in 2002 and 2004 resulted from very low adult recruitment in those years. The
preliminary escapement estimate for 2005 also appears below the escapement goal range.
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Figure 2.18-Escapement measures (expanded foot counts) for McDonald Lake, 1982-2005.
The two horizontal lines show the current escapement goals, beginning the year that the goals were
established. The 1989 goal was not expressed as a range.
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STOCKS OF CONCERN

In 2003, the Alaska Board of Fisheries formally classified Hugh Smith Lake sockeye salmon as a
stock of management concern, and adopted an action plan (ADF&G 2003) to rebuild this
sockeye run. The plan outlined specific management actions to be implemented in District 101
purse seine and drift gillnet fisheries should the escapement be projected to fall below the lower
bound of the optimal escapement goal range. Management actions were taken per the action plan
in 2003 and 2005.

The action plan also included provisions for lake stocking. Early attempts by ADF&G and
Southern Southeast Regional Aquaculture Association (SSRAA) to enhance and rehabilitate the
sockeye salmon run at Hugh Smith Lake were unsuccessful, but the most recent method of pen-
rearing fry in the lake prior to release has boosted survival rates of stocked fish, resulting in adult
escapements counted past the weir over the upper end of the escapement goal range, from 2003
to 2005.

However, unusual behavior of adult sockeye salmon during each of the past three years, a dearth
of stocked fish in the actual breeding population in Buschmann Creek, and the observation that
large numbers of stocked fish died outside of suitable spawning habitat, all point to the
conclusion that these stocked fish did not breed successfully and boost long-term production at
Hugh Smith Lake. The first evidence of a problem was the observations of large numbers of
sexually mature sockeye salmon milling near the weir in September, at a time when they would
normally be spawning in the inlet streams at the head of the lake—something that had not be
seen before the return of the stocked fish. Many of these fish appeared to be attempting to spawn
at the outlet of the lake. An analysis of a sample of otoliths from these fish from 2002 to 2004
showed that almost all of these sockeye salmon that exhibited abnormal spawning behavior were
stocked fish from pre-smolt releases (Table 2.3). To determine the percentage of otolith-marked
adult sockeye salmon in the 2004 escapement, a systematic sample of fish was collected from
approximately every 100™ adult sockeye salmon that was passed through the weir. Out of 192
adult otoliths collected at the weir, 118 (65%) were thermally marked, 67 (35%) were unmarked,
and 7 non-readable, yielding estimates of 65% (or 13,000, SE=500) fish in the escapement
originating from the lake stocking. As only 16% of the fish in Buschmann Creek (the site of the
egg collections for the stocking) had marks, the dearth of fish in Buschmann appears to
correspond to the large numbers of fish with abnormal spawning behavior at the weir in 2004.

A relatively low smolt count of 77,000 in 2005 reinforces the idea that the large numbers of
stocked fish returning to Hugh Smith Lake in 2003 had poor spawning success. This smolt count
ranks 13™ out of 25 smolt-count observations, even though there were only three measured
escapements higher than what was observed in 2003, going back to 1992. Based on
hydroacoustic surveys conducted in summer and fall 2005, it appears that the large 2004 adult
escapement also failed to produce many juvenile sockeye salmon. Fish spawning in poor
substrate near the weir, or along the lake shore near the release site, probably added little or
nothing to the overall production, and it seems this was the fate of many of the stocked sockeye
salmon.
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Table 2.3-Proportion of marked and unmarked otoliths from adult sockeye salmon carcass samples,
by recovery location, Hugh Smith Lake, 2002—2004.

Year

Sample Location Otolith Status 2002 2003 2004
Buschmann Creek Unmarked 187 36 96
% 83% 67% 84%

Marked 37 18 18
% 17% 33% 16%

96

Cobb Creek Unmarked 19 41 30
% 17% 32% 36%

Marked 90 87 53
% 83% 68% 64%

Weir (opportunistic) Unmarked 4 19 7
% 6% 9% 5%
Marked 64 190 144
% 94% 91% 95%

If stocking is ever resumed we will attempt to better distinguish between what we call the
accounted escapement, which is the number fish that are simply counted through the weir, and
the effective escapement, which is the number of adult breeders that effectively contribute to
future production of the stock. Currently the optimum escapement goal is for the accounted fish,
and it includes both the effective spawners and the fish not successfully contributing to
production from the lake.

The system of fisheries closures, outlined in the action plan, appears to have been effective.
Coded wire tagging studies in the 1980s and 1990s showed that Hugh Smith Lake sockeye
salmon were harvested primarily in the District 101 fisheries (Geiger et al. 2003). The District
101 sampling indicated that the system of fisheries closures around the mouth of Boca de
Quadra, closures that the action plan calls for when the escapement through the weir is projected
to be less than 8,000 adult sockeye salmon, should be effective at reducing harvest of this stock.
In 2004, stocked Hugh Smith Lake sockeye salmon accounted for an average 22% (weekly
range: 8-31%) of the sockeye salmon harvested in the District 101 “inside” area purse seine
fishery (subdistricts 101-23 and 101-41), and 7.1% of the total sockeye salmon harvest in the
District 101-11 drift gillnet fishery, from Statistical Week 26 (20 June-26 June) to week 36 (29
August—4 September; weighted by week). The estimated minimum harvest rate in District 101
fisheries that we sampled was 63%. The peak catches of Hugh Smith Lake sockeye salmon in
District 101 took place in Statistical Weeks 29 to 35 (11 July—28 August), which corresponds
well with the timing of potential fisheries closures as outlined in the Hugh Smith Lake Action
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Plan. Looking at past sockeye salmon escapements into Hugh Smith Lake, it appears that there is
minimal risk of implementing a closure unnecessarily, and conversely, little risk of not putting
closures into effect when escapements are going to be below 8,000 adult sockeye salmon. In the
past 11 occurrences of final escapements less than 8,000 adults, fisheries closures would have
occurred in 53 of 55 weeks covered by the action plan, had it been in effect. In the past 11
occurrences where the final escapement was more than 8,000 adults, fisheries closures would
have occurred unnecessarily in just 13 of 55 weeks covered by the action plan.

Because the accounted escapements to the system were over the optimal escapement goal range
for three consecutive years (Figure 2.17), which was a stated objective of the Board of Fisheries-
approved action plan, ADF&G has concluded that this system no longer meets the definition of a
management concern, as described in 5 AAC 39.222. In making this recommendation, we also
noted an increase in our estimated effective escapement (Figure 2.17) and the presumed recent
reduction in harvest rates on this stock.

This fall, ADF&G conducted a review of the Hugh Smith Lake sockeye stock and the
effectiveness of the action plan. The review team reached several conclusions, including a
consensus that the management actions outlined in the action plan are well timed and effectively
located, the principal reasons for the stock decline in the past was high harvest rates, the stocking
efforts were ineffective at boosting long-term production, and the past stocking efforts were not
benign and likely resulted in some genetic consequences for the stock. The review team
recommended suspending the lake stocking. As a result, ADF&G has decided to halt stocking of
fry into the lake for one life cycle in order to more fully assess the benefits, risks, and potential
consequences of continuing or not continuing stocking thereafter.

We have not identified any new sockeye stocks that would meet the criteria of stocks of concern,
as defined by the Sustainable Salmon Fishery Policy. The McDonald Lake sockeye salmon stock
has recently undergone a reduction in recruitment, although we are not recommending this stock
for stock of concern status. The escapement goal was not met in four of five years between 2001
and 2005 at McDonald Lake (Johnson et al. in press). These four low escapements do not yet
meet the definition of "chronic™ in the Sustainable Fishery Policy. The escapement goal was not
met in 2001 because of management error combined with below-average recruitment. Low
escapements and low catches in 2002 and 2004 resulted from very low adult recruitment in those
years. Those low recruitments followed low zooplankton measurements in the lake in the late
1990s. Zooplankton levels have increased in recent years. If zooplankton reductions were
responsible for the recruitment downturn, then we expect recruitment to increase. If zooplankton
levels were not involved in this reduction, but some unusual ocean event was, there is no reason,
at this time, to think that these unusual conditions will persist.

DISCUSSION

The overall situation in the sockeye salmon fisheries in Southeast Alaska looks to be similar to
the one described by Geiger et al. (2004) before the 2003 Board of Fisheries meeting. Over the
last five years the escapements in the monitored systems have been generally within, or even
slightly above the escapement goal ranges, although we noted several exceptions. Along with
escapements, sockeye yields have generally been maintained in Southeast Alaska over two
decades. Although yields have fallen somewhat in McDonald Lake southern Southeast Alaska,
yields have improved in Lynn Canal since the 1990s, and these ups and downs appear to us to be
normal stock fluctuations. Overall, yields are probably fairly high for these sockeye stocks, under
the current management regime. However, yields are not high in either Southeast Alaska or the
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Yakutat area, when compared to historical benchmarks. As was previously mentioned, the last
two or three decades have been a period of high marine survival for Pacific salmon stocks
migrating into the Gulf of Alaska.

The average yields of pink, and coho salmon, in both the southern and northern Southeast Alaska
ends of the region, increased by a factor between 3 to 9 from the 1970s to the 1990s. In the
southern end of the Southeast Region, the sockeye yield increased by about a factor of 4—
largely because of increased stock sizes of Canadian sockeye stocks. In the northern end, the
sockeye vyield increased by a factor of about 2, to some extent due to the increased catches of
hatchery produced fish from the Snettisham Hatchery in the past few years. Yields in the Yakutat
area have declined since the early 1990s. Yields from this area are now similar to what they were
in the 1970s. In summary, the sockeye stocks are stable, fisheries are being sustained; yet, for
reasons that we don’t fully understand, the sockeye stocks in Southeast Alaska and Yakutat have
not responded to the favorable marine conditions the way pink and coho salmon have in
Southeast Alaska, and the way sockeye stocks have in the Kodiak area and Cook Inlet.

As an appropriate part of this stock status review the salmon research staff in the Southeast
Region considered our stock assessment program and developed the following four
recommendations.

First, considering the size and the importance of McDonald Lake in southern Southeast Alaska,
this system should have a better escapement-monitoring program. ADF&G received funding
from the Southeast Sustainable Salmon Fund to assess the effectiveness of the current program
by conducting concurrent mark-recapture studies in 2005 and 2006. We suggest that this study
be used to develop recommendations for a cost effective and accurate long-term monitoring
project.

Second, although extensive sockeye salmon stock identification programs are operated though
most of the region, the programs do not provide fine-scale harvest estimates for most of the
region’s stocks. At this time, genetic stock identification appears to be the most cost-effective
and technically manageable means of providing such information. The technique also offers the
potential advantage of in-season applicability that could aid fisheries management. Substantial
funding has been secured from the Southeast Sustainable Salmon Fund to begin development of
a genetic stock identification program for Southeast Alaska sockeye salmon. We recommend that
ADF&G continue to move towards a genetic stock identification program for sockeye salmon in
Southeast Alaska, and put this in place as soon as possible.

Third, we recommend a complete review of the Yakutat area escapement goals, including a
careful look at the statistical strategies and the use of peak aerial counts in setting these goals. A
complete review before 2007 would be well timed, as we will have the results of escapement
estimation studies being conducted from 2003 through 2005 for Yakutat forelands systems (East
Alsek, Lost, Akwe and Italio rivers).

Fourth, we recommend continuing assessment of juvenile and adult production of sockeye
salmon at Hugh Smith Lake, at least for several years, to gain a better understanding of the stock
dynamics at this system.
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Appendix 2.1. Situk River Sockeye Salmon Stock

Appendix 2.1-Situk River Sockeye Salmon

System: Situk River

Species: Sockeye Salmon

Stock Unit: Situk River sockeye salmon

Management Jurisdiction: Alaska Department of Fish and Game

Area Office: Yakutat

Primary Fishery: Set gillnet commercial fishery

Secondary Fisheries: Sport, and set gillnet subsistence fishery

Escapement Goal Type: Biological Escapement Goal

Basis for Goal: Stock-recruit analysis using brood years 1976 to 1997
Documentation: Clark, J. H., S. A. McPherson, and G. Woods. 2002. Biological

escapement goal for sockeye salmon in the Situk River, Yakutat,
Alaska. Alaska Department of Fish and Game, Division of Sport Fish,
Special Publication 02-03. Anchorage.

Clark, J. H., S. A. McPherson, and A. Burkholder. 1995. Biological
escapement goal for Situk River sockeye salmon. Alaska Department
of Fish and Game, Commercial Fisheries Management and
Development Division, Regional Information Report 1J95-22.

Douglas.
Inriver Goal: None
Action Points: None
Escapement Goal: 30,000 to 70,000 fish
Escapement Measures: Weir counts minus upstream sport catch, 1976 to present

Stock-Recruit Analysis Summary

Model: Ricker

Number of years in model: 22

Ratio of highest escapement to lowest escapement: 5.7

Parameter estimates: a-parameter = 4.04 (adjusted), 1/ £ ~ 92,000,
(5-parameter =1.09 10°)

Basis of range of escapement goal: Escapement level is 0.8 to 1.6 times the escapement that forecasts
the maximum sustainable catch
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Appendix 2.2. Lost River Sockeye Salmon Stock

Appendix 2.2.—-Lost River Sockeye Salmon.

System: Lost River

Species: Sockeye Salmon

Stock Unit: Lost River sockeye salmon

Management Jurisdiction: Alaska Department of Fish and Game

Area Office: Yakutat

Primary Fishery: Set gillnet commercial fishery

Secondary Fisheries: Sport, and subsistence fisheries

Escapement Goal Type: Biological Escapement Goal

Basis for Goal: Stock-recruit analysis using brood years 1972 to 1983, 1986, and 1988
Documentation: Clark, J. H., A. Burkholder, and J. E. Clark. 1995. Biological

escapement goals for five sockeye salmon stocks returning to streams
in the Yakutat area of Alaska. Alaska Department of Fish and Game,
Division of Commercial Fisheries, Regional Information Report
Number 1J95-16. Douglas.

Inriver Goal: None

Action Points: None

Escapement Goal: 1,000 to 2,300 peak counts

Escapement Measures: Foot and boat surveys from 1972 to present

Stock-Recruit Analysis Summary

Model: Ricker

Number of years in model: 14

Ratio of highest escapement to lowest escapement: 5.0

Parameter estimates: a-parameter = 6.34 (adjusted), 1/ § ~ 3,600 (#-parameter = 0.000279)
Basis of range of escapement goal: Expected yield is at least 90% of maximum sustainable catch
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Appendix 2.3. Akwe River Sockeye Salmon Stock

Appendix 2.3-Akwe River Sockeye Salmon

System: Akwe River

Species: Sockeye salmon

Stock Unit: Akwe River sockeye salmon

Management Jurisdictions: Alaska Department of Fish and Game

Area Office: Yakutat

Primary Fishery: Set gillnet commercial

Secondary Fishery: Subsistence fishery

Escapement Goal Type: Biological Escapement Goal

Basis for the Goal: Stock-recruit analysis using brood years 1973 to 1987, not including

1975 and 1981

Documentation: Clark, J. H., A. Burkholder, and J. E. Clark. 1995. Biological
escapement goals for five sockeye salmon stocks returning to
streams in the Yakutat area of Alaska. Alaska Department of Fish
and Game, Division of Commercial Fisheries, Regional Information
Report Number 1J95-16. Douglas.

Inriver Goal: None

Action Points: None

Escapement Goal: Deleted (previously 600 to 1,500 peak counts)

Escapement Measures: Peak aerial count of sockeye in Akwe River system, 1973 to 2001

Stock-Recruit Analysis Summary

Model: Ricker

Number of years in model: 13

Ratio of highest escapement to lowest escapement: 20

Parameter estimates: a-parameter = 4.31 (adjusted), 1/  ~ 20,200 (B-parameter = 4.96 10”°)
Basis of range of escapement goal: Expected yield is at least 90% of maximum sustainable catch
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Appendix 2.4. Klukshu River Sockeye Salmon Stock

Appendix 2.4-Klukshu River Sockeye Salmon

System:

Species:

Stock Unit:

Management Jurisdictions:

Area Office:

Primary Fisheries:
Secondary Fisheries:
Escapement Goal Type:

Basis for the Goal:

Documentation:

Inriver Goal:
Action Points:
Escapement Goal:

Escapement Measures:

Alsek River
Sockeye salmon
Klukshu River sockeye salmon

Alaska Department of Fish and Game, Department of Fisheries and
Oceans, Canada (CDFO): joint management through the Pacific
Salmon Commission

Yakutat (ADF&G), Whitehorse, Y.T. (CDFO)

U.S. set gillnet commercial and Canadian aboriginal fishery
U.S. subsistence and Canadian sport

Biological Escapement Goal

Stock-recruit analysis, using brood years 1976 to 1992

Clark, J. H. and P. Etherton. 2000. Biological escapement goal for
Klukshu River system sockeye salmon. Alaska Department of Fish
and Game, Division of Commercial Fisheries, Regional Information
Report Number 1J00-24. Douglas.

None
None
7,500 to 15,000 fish

Klukshu weir counts minus upstream removals, 1976 to present

Stock-Recruit Analysis Summary

Model: Ricker

Number of years in model: 17

Ratio of highest escapement to lowest escapement: 4.1
Parameter estimates: a-parameter = 4.586, 1/ # ~ 15,800 (8-parameter = 6.332 -10°)

Basis of range of escapement goal: Escapement goal range is 0.8 to 1.6 times the escapement that
forecasts the maximum sustainable catch
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Appendix 2.5. East Alsek-Doame River Sockeye Salmon Stock

Appendix 2.5-East Alsek-Doame River system sockeye salmon stock.

System: East Alsek-Doame River

Species: Sockeye salmon

Stock Unit: East Alsek-Doame River system sockeye salmon

Management Jurisdiction: Alaska Department of Fish and Game

Area Office: Yakutat

Primary Fisheries: Set gillnet commercial

Secondary Fisheries: Subsistence and sport

Escapement Goal Type: Biological Escapement Goal

Basis for Goal: Stock-recruit analysis for brood years 1972 to 1990; separate stock-
recruit analysis for brood years 1991 to 1997.

Documentation: Flushed Habitat: Clark, J. H., A. Burkholder, J. E. Clark. 1995.

Biological escapement goals for five sockeye salmon stocks returning
to streams in the Yakutat area of Alaska. Alaska Department of Fish
and Game, Division of Commercial Fisheries, Regional Information
Report Number 1J95-16. Douglas.

Clark, J. H., S. Fleischman, and G. Woods. 2003. Revised biological
escapement goal for the sockeye salmon stock returning to the East
Alsek-Doame River system of Yakutat, Alaska. Special Publication
03-04. Sport Fish Division, Anchorage.

Inriver Goal: None
Action Points: None
Escapement Goal: Flushed Habitat, 26,000 to 57,000 index units
Unflushed Habitat, 13,000 to 26,000 index units
Escapement Measures: Sum of peak aerial counts in East Alsek & Doame (1972-present)

Stock-Recruit Analysis Summary

Model: Ricker for brood years 1972 to 1990 (0.43 times estimate of replacement for brood years 1991
to 1997)

Number of years in model: 19 for brood years 1972 to 1990, 7 for 1991 to 1997

Ratio of highest escapement to lowest escapement: 6.6 for brood years 1972 to 1990, 1.7 for 1991 to
1997

Parameter estimates: a-parameter = 5.72 (adjusted), 1/ p ~ 85,500, (B-parameter = 4.96-107)
Basis of range of escapement goal:
For brood years 1972 to 1990, expected yield is at least 90% of maximum sustainable catch

For 1991-1997, escapement levels that range from 0.8 to 1.6 times escapement producing the
maximum sustainable catch
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Appendix 2.6. Chilkoot Lake Sockeye Salmon Stock

Appendix 2.6-Chilkoot Lake Sockeye Salmon stocks.

System:

Species:

Stock Unit:

Management Jurisdiction:
Area Office:

Primary Fisheries:
Escapement Goal Type:
Basis for the Goal:
Documentation:

Inriver Goal:

Action Points:

Escapement Goal:

Escapement Measures:

Chilkoot Lake

Sockeye salmon

Early and late runs

Alaska Department of Fish and Game

Haines

Drift gillnet commercial, subsistence, and sport
Sustainable Escapement Goal

Stock-recruit analysis using brood years 1976 to 1984

Zhang, X., R.L. Bachman, M.M. Sogge, and H.J. Geiger. in prep.
Sockeye salmon stock status and escapement goals for Chilkoot Lake
in Southeast Alaska. Alaska Department of Fish and Game, Divisions
of Sport and Commercial Fisheries Special Publication, Anchorage.

Previous goal documented in McPherson, S. A. 1990. An inseason
management system for sockeye salmon returns to Lynn Canal,
Southeast Alaska. M. S. Thesis, University of Alaska Fairbanks.

None

If the Chilkoot River weir count is less than 4,500 sockeye salmon
through June 13, the eastern side of Section 15-C will be closed north
of the latitude of Bridget Point and 6-inch mesh size gear restrictions
will be in effect for Section 15-C. The eastern shoreline of Section 15-
A will be closed if there are less than 4,500 sockeye salmon through
the weir by June 13. This date was picked, so as to occur prior to the
first news release announcing the general opening of the SE drift
gillnet fishery.

Overall escapement goal is 50,000 to 90,000 sockeye salmon, with
weekly cumulative catch goals in Appendix Table 2.6.1.

Weir counts and mark-recapture estimates, 1976 to present
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Appendix 2.6. Chilkoot Lake Sockeye Salmon Stock

Table 2.6.1-Weekly cumulative escapement goals for Chilkoot Lake.

Cumulative Cumulative Cumulative
Statistical Week Weekly Goal Goal Lower Bound Upper Bound
23 697 697 498 896
24 2,847 3,544 2,532 4,557
25 4,918 8,462 6,045 10,880
26 4,161 12,624 9,017 16,230
27 2,727 15,350 10,964 19,736
28 3,260 18,610 13,293 23,928
29 5,865 24,475 17,482 31,468
30 8,110 32,585 23,275 41,894
31 10,219 42,804 30,574 55,033
32 9,268 52,071 37,194 66,949
33 6,075 58,147 41,533 74,760
34 5,168 63,315 45,225 81,405
35 3,508 66,823 47,730 85,915
36 2,301 69,123 49,374 88,873
37 877 70,000 50,000 90,000
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Appendix 2.7. Chilkat Lake Sockeye Salmon Stock

Appendix 2.7-Chilkat Lake sockeye salmon stocks.

System: Chilkat Lake

Species: Sockeye salmon

Stock Unit: Early and late runs

Management Jurisdiction:  Alaska Department of Fish and Game

Area Office: Haines

Primary Fisheries: Drift gillnet commercial, subsistence, and sport

Escap