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ABSTRACT

Sockeye salmon (Oncorhynchus nerka) returns to Neva, Pavlof, and Hoktaheen Lakes
have long been an important subsistence resource for Tlingit families living in Hoonah
and other areas of northern Southeast Alaska. This annual report summarizes the sockeye
stock assessment project findings from the first year, 2002, of a three-year cooperative
Hoonah Indian Association, Alaska Department of Fish and Game, and U.S. Forest
Service study. This project uses a weir and mark-recapture methods to estimate the
sockeye escapement into Neva Lake, a fishpass trap and mark-recapture to estimate the
sockeye escapement into Pavlof Lake, and mark-recapture to index the sockeye
escapement in Hoktaheen Lake. Age, sex, and length data and limnology data were also
collected to help assess the status of these stocks. The Neva sockeye escapement was
4,951 (CV =8%) - 3,738 (CV = 6%) were adults and 1,213 (CV = 12%) were jacks.
They migrated into the lake from mid-June through mid-September and the midpoint of
the run was in early August. The early running fish spawned in the main inlet stream and
the later running fish were beach spawners. Ninety-five percent of the Neva sockeye
escapement was age-1.-. The Pavlof sockeye escapement was 1,350 (CV = 6%). The run
extended from the third week in June to the third week in July with a midpoint around
July 3. Less than half the sockeye salmon used the fishpass to migrate into the lake. The
sockeye spawned in the lower part of the main inlet stream from late-July to mid-August.
Age-1.3 fish dominated the escapement. Estimates of the abundance of sockeye salmon
in the upper Hoktaheen Lake were 737, 763, and 156 on September 6, 7, and 18 in the
main inlet stream index area and 139 and 233 on September 7 and 18 in the outlet index
area. Only a few spawning sockeye were observed outside of these two index areas.
Age-1.2, 1.3, and 2.2 fish each comprised about one-third of the sockeye sampled. The
dominant zooplankton was Daphnia sp. in Neva Lake, Cyclops sp. in Pavlof, and
Bosmina sp. in Hoktaheen. The weighted “seasonal” biomass of zooplankton was 402, 1,
and 618 mg m™, respectively, in Neva, Pavlof, and Hoktaheen Lakes and euphotic zone
depths were 12.1, 4.9, and 4.2 m.

Key Words: Sockeye salmon, Oncorhynchus nerka, Neva, Pavlof, Hoktaheen,
escapement, mark-recapture, age composition, limnology.

Citation: Van Alen, B. W. 2004. Neva, Pavlof, and Hoktaheen sockeye salmon stock
assessment, 2002. Federal Subsistence Fishery Monitoring Program, Annual Project
Report No. FIS 02-012-1. U.S. Fish and Wildlife Service, Office of Subsistence
Management, Fishery Information Services Division, Anchorage, Alaska.



INTRODUCTION

Sockeye salmon returns to Neva Lake (Alaska Department of Fish and Game stream
number 114-80-045), Pavlof Lake (112-50-010), and Hoktaheen Lake (113-94-003) have
long been an important subsistence resource for Tlingit families living in Hoonah and
other areas of northern Southeast Alaska (de Laguna 1960; Schroeder and Kookesh 1990;
Goldschmidt and Haas 1998; Figure 1). Household subsistence surveys done in Hoonah

in 1996 found that 86% of the families used salmon and 65% used sockeye salmon
(Table 1).
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Figure 1. Map of northern Southeast Alaska showing the location of Neva, Pavlof,

and Hoktaheen Lakes.



Table 1.  Subsistence use and harvest of salmon by households in Hoonah. (ADF&G,
Division of Subsistence, Community Profile Database, 2003).

Sockeye Salmon All Salmon
Percent Percent
Percent Households Percent Households
Year Households Using Harvesting Households Using Harvesting
1985 32% 17% 86% 55%
1987 38% 29% 92% 69%
1996 65% 43% 86% 74%

Unfortunately, little is known about the health of these sockeye runs. Management has
had to rely on infrequent and imprecise aerial survey counts and subsistence harvest
reports to assess run sizes and trends. I am not aware of any prior studies that estimated
or indexed the sockeye escapement into these lakes. We do not know if escapements are
at levels that would maximize returns and harvests. We do not know if management is
too conservative and if subsistence harvests limits could be liberalized, or, if these runs
are depressed and need rebuilding from over harvesting that occurred with the onset of
commercial fishing in the late-1800s and early-1900s (Bean 1891; Moser 1899; Rich and
Ball 1933; Cooley 1963; Van Alen 2000). Most importantly, we do not know if
escapements are trending downward and if management actions are needed to protect
these important subsistence resources.

This project estimates sockeye escapements into Neva and Pavlof Lakes, indexes the
sockeye escapement into Hoktaheen Lake, and collects associated biological and
limnological data need to assess the current status of these important subsistence stocks.
Mark-recapture methods are used to estimate the relative and/or absolute sockeye
escapement in all lakes. This information is needed to estimate escapement goals and
understand the current status of these runs (Geiger et al. 2003).

This report covers the first season (2002) of a joint Hoonah Indian Association
(HIA)/U.S. Forest Service (USFS)/Alaska Department of Fish and Game (ADF&GQG)
study into the status of Neva, Pavlof, and Hoktaheen sockeye salmon. The stock
assessment of sockeye salmon in Hoktaheen Lake was part of an Organized Village of
Kake and ADF&G project in 2001 (Conitz and Cartwright 2002a) but was included in
this project since Hoktaheen is in the traditional fishing area of the Hoonah people.

This Neva, Pavlof, and Hoktaheen Sockeye Salmon Project is one of eight new projects,
initiated in 2001 and funded through the U.S. Fish & Wildlife Service Fisheries Resource
Monitoring Program, to assess significant subsistence sockeye runs in southeast Alaska
(Conitz and Cartwright 2002a, 2002b, 2002c; Conitz et al. 2002; Lewis and Cartwright
2002a, 2002b, 2002¢). Funding for these projects has been a fortunate consequence of
the Federal government’s 1999 assumption from the State of Alaska of the management
of subsistence fisheries on Federal public lands. These projects all involve cooperation
among community Tribal associations, ADF&G, and USFS.



There is also a Federal Office of Subsistence Management-funded, cooperative HIA and
ADF&G, Division of Subsistence, project currently studying the historic and
contemporary subsistence use by the people of Hoonah. Results from both these studies
will help us assure the adequacy of these runs for meeting escapement and customary and
traditional subsistence needs.

Neva

Neva Lake (58°24.219° N, 135°24.258° W; NAD27 datum) is located on the mainland on
the east side of Excursion Inlet (Figure 2). The lake is about 2 km southeast of the
unincorporated community of Excursion Inlet, about 22 km east of Gustavus, and about
40 km across Icy Strait from Hoonah. The lake lies at an elevation of 44 m, has a surface
area of 36.1 ha, and a maximum depth of 19 m. There is one main inlet stream that flows
into the northeast end of the lake. The outlet of Neva Lake (Neva Creek) flows from the
northwest end of the lake about 1.2 km before entering the glacial South Creek which
then flows about 1 km before entering Excursion Inlet on the south side of the cannery
complex.
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Figure 2. Bathymetric map of Neva Lake showing 5 m depth contours and
approximate locations of the two fixed sampling stations, the main inlet
stream, the outlet, and the beach spawning index area.



Neva Lake is in the traditional lands used for subsistence harvesting and gathering by the
Huna Tlingit (Schroeder and Kookesh 1990). There used to be a village of
Wooshkeetaan clan people in Excursion Inlet near the present cannery site (Goldschmidt
and Haas 1998). Villagers would fish for “a good run of sockeye” salmon returning to
Neva Lake and there were several smokehouses in the area. Stone barriers are still
evident in Neva Creek that were built to impede the upstream migration of salmon.

A salmon cannery began operation in Excursion Inlet in 1918. The location and
ownership of the cannery has changed several times over the years (Galginaitis 2003).
During World War II construction began on facilities for a resupply point for the Aleutian
campaign. A dam, reservoir, and water distribution system was built which taps water
out of Neva Lake’s main inlet stream. This water system is still used by the cannery
today. Neva Lake is accessible by road from the cannery.

The State currently holds title to the land surrounding Neva Lake and outlet, and the
cannery site is privately owned, but the majority of the watershed is on National Forest
System Land. The State has subdivided and sold land along the eastern shore of
Excursion Inlet and there are now about 80 cabins/homes and a sport fishing lodge in the
area that are mostly used for summer recreation. Unguided fishing excursions commonly
target salmon at the mouth of South Creek.

This area is in the Federal subsistence customary and traditional use area for residents in
the Hoonah area (Federal Register 50 CFR Part 100 and 36 CFR Part 242) and in an area
designated by the State as subsistence (5 AAC 01.716). A permit is required to take
salmon for subsistence or personal use in southeast Alaska. ADF&G, Commercial
Fisheries Division, staff have issued these permits, one per household, and has
maintained records of the permits issued, returned, and the reported harvest since 1984.
The return of these permits is voluntary. No sockeye salmon were reported harvested at
Neva prior to 1990 and the peak effort (22 permits) and harvest (411 sockeye salmon)
was in 1996 (Figure 3). Subsistence and personal use fishing for Neva sockeye salmon
occurs both in saltwater, at the mouth of South Creek, and in freshwater in South Creek
and Neva Creek. A pool in the lower part of Neva Creek is a traditional site for taking
sockeye salmon with a gaff.
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Figure 3. Subsistence/personal use effort and harvest of sockeye salmon at Neva

from 1985 to 2002 as reported on permits returned to ADF&G (ADF&G,
Division of Commercial Fisheries database, 2003).

Neva sockeye salmon would primarily be harvested in commercial fisheries in Excursion
Inlet and Icy Strait. These fisheries also harvest sockeye salmon bound for Lynn Canal,
Taku River, Chatham Strait, and other northern inside systems. Rich and Ball (1933)
reported no harvests of sockeye salmon in Excursion Inlet prior to 1914 and annual harvests
of zero to 50,722 sockeye salmon in Excursion Inlet from 1914 to 1927 (Table 2). Beach
seines, purse seines, gillnets, and traps fishing on passing stocks in Icy Strait harvested
hundreds of thousands of sockeye salmon annually through 1927 (Rich and Ball 1933;
Table 2). Commercial harvest estimates for Icy Strait and Excursion Inlet from 1928 to
statehood (1959) are not available. Traps were outlawed in 1959; however, the purse seine
fishing effort remained high in Icy Strait into the early 1970s (Table 3). The annual sockeye
harvest has ranged between zero and 2,584 fish in Excursion Inlet since 1960 (Table 3).
Seine openings in Excursion Inlet have not been directed at Neva sockeye salmon and it is
likely that many of the sockeye harvested there were bound for other systems.

The ADF&G, Division of Sport Fish, estimates sport effort, catch, and harvest from an
annual statewide mail survey (Mills and Howe 1992). Twelve or more responses are needed
for estimates to be useable. There have been too few responses to estimate effort or harvests
of salmon in the Neva Lake system but the sport fish harvest of sockeye salmon in the entire
Excursion Inlet area (excluding Excursion River) has averaged only 34 fish from 1984 to
1999 (Table 4). There has been an increasing trend in sport effort and harvest in both the
Excursion Inlet area (Table 4) and the Glacier Bay Area that includes Excursion Inlet (Table
5).

Aerial and foot escapement surveys have been conducted by ADF&G, Commercial
Fisheries Division, intermittently since 1960. These surveys are primarily geared to



indexing pink and chum salmon escapements. They should not be considered a reliable
estimate or index of sockeye abundance without further study. Survey locations, dates,
and observers are not standardized (Bevan 1961; Jones et al. 1998) and usually only a
small fraction of the escapement is visible due to the forest canopy, dark water, and the
natural dispersal of fish within a system. Nevertheless, counts as high as 1,250 sockeye
salmon have been made in Neva Lake in recent years (Table 6).

Table 2. Historic commercial harvest of sockeye salmon in Icy Strait, and Hoktaheen
Cove and Excursion Inlet (Neva), and Northern Chatham Strait, and
Freshwater Bay (Pavlof), 1889 to 1927 (Rich and Ball, 1933).

Northern
Hoktaheen Excursion Chatham  Freshwater
Year Icy Strait® Cove Inlet Strait” Bay
1889 51,600
1890 144,000 4,902
1891 91,200
1892 21,875
1893
1894
1895 4,260
1896 36,969
1897 566
1898
1899
1900 151,901 194,200 25,000
1901 96,547 131,055
1902 218,084 128,080
1903 236,167 241,175
1904 432,262 199,200
1905 584,275 8,279 93,664
1906 375,459 11,348 177,200
1907 511,265 7,000 121,394
1908 661,140 10,677 256,619
1909 626,511 10,391 304,351
1910 609,802 9,896 150,892
1911 635,726 7,196 158,956
1912 818,162 7,197 248,964 1,000
1913 686,268 5,344 208,937
1914 1,304,877 7,686 3 223,738
1915 768,068 8,301 241,763
1916 679,561 127,681 560
1917 712,770 6,036 270,713 179
1918 827,768 2,519 61 242,056
1919 822,679 5,463 385 205,552 808
1920 608,953 3,218 50,722 173,875
1921 271,138 91,406
1922 425,725 653 390 103,996
1923 518,006 5,266 78 86,297 30
1924 552,789 2,310 2,382 121,589
1925 525,391 2,335 3,039 153,412
1926 523,110 1,834 546 140,680
1927 345,635 2,021 2,469 102,367
Spearman's rho non-parametric trend test (Conover 1980):
rho 0.46 -0.85 0.35 0.22 -0.83
P -value 0.01 0.00 0.30 0.21 0.04
N 31 20 11 33 6

@ The beach seine, purse seine, gillnet, and traps in the Icy Strait District primarily targeted
passing stocks. Hoktaheen and Excursion Inlet (Neva) are in this district.

® The Northern Chatham Strait area includes the beach seine, purse seine, gillnet, and
trap harvests north of Pt. Gardner and Takatz Bay. Freshwater Bay (Pavlof) is in this district.



Table 3. Commercial purse seine effort and harvest of sockeye salmon in waters
adjacent to Neva Lake (Icy Strait and Excursion Inlet), Pavlof Lake (Upper
Chatham Strait and Freshwater Bay), and Hoktaheen Lake (Hoktaheen
Cove), 1960 to 2002 (from ADF&G, Division of Commercial Fisheries,
Alexander Database, 2003).

Hoktaheen
Icy Strait Excursion Inlet Upper Chatham  Freshwater Bay Cove
(Dist. 114) (Dist. 114-80) (Dist. 112) (Dist. 112-50) (Dist. 113-94)
Sockeye Boat- Sockeye Boat- Sockeye Boat- Sockeye Boat- Sockeye Boat-
Year Harvest Days Harvest Days Harvest Days Harvest Days Harvest Days
1960 136,796 1,552 12,399 236 1,046 58
1961 213,619 2,965 45,493 726 69 15
1962 136,712 1,208 11,148 160 114 0
1963 201,535 5,440 24,268 1,312 18 4
1964 204,304 4,162 9 34,225 1,282
1965 280,730 4,682 1 48,756 1,383 15 0
1966 216,858 2,747 12 28,737 1,363 3 0
1967 160,019 3,113 306 15,891 525 17 0
1968 230,741 3,004 2 41,874 3,213 448 0 1,073
1969 231,624 3,627 29,563 1,610
1970 163,224 4,384 4 190 49,598 4,844 14 27 149 6
1971 88,758 3,188 3 232 18,533 1,728 315 36
1972 96,853 3,374 13 220 33,761 2,651 528 48 8 3
1973 130,805 1,714 10 102 32,118 620 205 4
1974 20,594 656 2 184 23,639 858
1975 2,391 226 0 110
1976 21 303 21 303
1977
1978 1,261 434
1979 3 53 2 52 1,577 261 8 4
1980 1,792 216 1,685 198 1,300 662
1981 10,638 596 266 238 17,188 602
1982 234 119 26,524 3,408
1983 2,333 135 85 28 25,979 1,001
1984 6,882 190 1,876 138 22,208 1,548
1985 3,638 253 919 26 37,140 2,448
1986 1,479 69 168 35 8,391 2,181
1987 3,793 307 396 156 44,989 1,486
1988 1,244 135 952 73 3,927 642
1989 6,111 164 151 2 48,985 1,653
1990 4,161 110 2,348 52 17,477 873
1991 4,307 208 1,153 31 40,289 2,735
1992 6,454 180 2,584 65 54,403 1,869
1993 9,806 249 216 1 81,676 2,989
1994 10,536 412 76,582 4,044
1995 264 8 264 8 20,387 2,799 1576 54
1996 37,482 3,102
1997 5,123 259 518 5 25,946 2,528 1,582 46
1998 30,820 2,546
1999 17,301 893 105 24 55,942 3,725
2000 1,111 99 376 7 30,594 2,538
2001 43,739 443 64,427 1,777
2002 4,592 262 24,751 1,761




Table 4. Sport fish effort and harvest in Excursion Inlet and Neva Lake, 1984 to 1999
(from ADF&G, Division of Sport Fish, Statewide Harvest Database, 2003).

Number of Number of Days Coho Sockeye Number of
Year Anglers Trips Fished Harvest Harvest Responses
1984 12 55 33 59 0 1
1985 163 130 121 50 0 3
1986 204 681 706 45 11 6
1987 225 449 444 44 110 6
1988 402 2,135 1,893 54 0 5
1989 290 273 321 152 28 10
1990 232 249 443 0 21 9
1991 724 1,252 3,164 176 0 19
1992 660 1,383 1,420 97 66 29
1993 588 1,042 1,062 163 0 24
1994 1,166 1,428 2,496 1,053 74 42
1995 1,113 1,419 3,042 290 34 40
1996 613 1,197 1,633 620 0 34
1997 1,170 1,921 2,867 840 50 52
1998 1,005 1,955 2,720 924 124 49
1999 1,257 1,675 3,357 2,762 32 51
Average 614 1,078 1,608 458 34 24
Spearman'’s non-parametric trend test:
Rho 0.91 0.71 0.79 0.85 0.43 0.96
P-value 0.00 0.00 0.00 0.00 0.10 0.00
N 16 16 16 16 16 16




Table 5.

Sport fish harvest and effort in the Sitka area (on and around Baranof and

Chichagof Islands) and Glacier Bay areas, 1977 to 2001 (from ADF&G,
Division of Sport Fish, Statewide Harvest Database, 2003).

Sitka Area (includes Pavlof and Hoktaheen):

Glacier Bay Area (includes Excursion Inlet and Neva):

Number of  Number Days Coho Sockeye  Number of Number of Days Coho Sockeye
Watertype Year Anglers  of Trips Fished Harvest Harvest Anglers Trips Fished Harvest Harvest
Freshwater 1977 6,927 261 192 1,362 0 6

1978 5,303 176 56 129 0 0
1979 3,946 154 36 79 0 0
1980 5,510 326 69 143 9 43
1981 3,844 184 0 196 11 22
1982 5,663 146 0 17 0 0
1983 4,998 336 76 253 0 0
1984 2,720 2,938 4,258 255 102 208 429 535 124 78
1985 2,941 4,670 4,680 348 0 291 747 433 12 0
1986 2,809 3,942 4,587 115 38 646 805 651 167 11
1987 2,582 4,826 5,611 42 14 428 673 1,845 88 143
1988 3,089 4,112 5,077 308 1,092 682 1,176 1,009 837 419
1989 2,424 4,017 5,154 261 214 511 1,023 887 559 0
1990 2,826 3,676 4,404 87 120 598 813 1,371 495 0
1991 3,026 3,610 6,970 390 323 997 1,995 2,335 780 48
1992 3,535 5,066 6,674 461 0 559 1,706 2,029 349 164
1993 3,148 6,142 9,444 925 177 627 1,640 1,912 212 142
1994 3,031 5,776 7,789 389 151 627 1,788 2,114 669 0
1995 3,251 4,273 7,718 937 77 866 2,808 4,071 846 219
1996 2,355 3,324 4,426 479 252 369 877 903 154 99
1997 3,309 4,840 7,123 828 547 1,173 1,931 3,087 815 271
1998 2,822 3,075 5,298 823 259 804 598 1,187 129 81
1999 3,268 5,051 8,368 1,196 637 666 1,118 1,351 197 0
2000 1,748 4,178 6,289 324 212 1,026 2,257 3,249 749 244
2001 1,369 3,163 4,733 137 133 1,111 2,905 3,503 1