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ABSTRACT 

The District 104 purse seine fishery is the largest harvester of pink salmon in Southeast Alaska, with an average 

annual harvest of 5.5 mill ion pink salmon since 1960. The pink salmon harvest in District 104 has accounted for an 

average 18% of the total Southeast Alaska purse seine pink salmon harvest annually since 1960. The pink salmon 

harvested in the District 104 purse seine fishery are primarily Alaska stocks and U.S.-Canada tagging studies in the 

early 1980s showed that over 90% of the pink salmon harvested in District 104 are destined for Southeast Alaska 

streams. However, salmon harvests in District 104 are from highly mixed stocks and a high proportion of the 

sockeye salmon harvested in the fishery are bound for the Skeena and Nass rivers in northern British Columbia. 

With the signing of the Pacific Salmon Treaty in 1985, early season management of the fishery became tied to the 

abundance of Skeena and Nass river sockeye salmon, as well as domestic pink salmon returns. Although highly 

variable, the average harvest rates on Nass and Skeena river sockeye salmon in the District 104 purse seine fishery 

have declined since 1985, and Alaska has consistently met Treaty obligations in its fisheries. Alaska has had an 

underage in 14 of 20 years (1999ï2018) and currently has a cumulative underage of approximately 117,000 sockeye 

salmon in the District 104 fishery. 

Key words: escapement index, Nass River, Pacific Salmon Treaty, purse seine, Oncorhynchus gorbuscha, 

Oncorhynchus nerka, pink salmon, purse seine, Skeena River, sockeye salmon, Southeast Alaska. 

INTR ODUCTION  

Wild pink salmon (Oncorhynchus gorbuscha) spawn in approximately 2,500 short, coastal 

streams in Southeast Alaska (Zadina et al. 2004) and support a large and valuable commercial 

fishing industry (Clark et al. 2006). Pink salmon accounted for an average 72% of all  salmon 

harvested, by numbers of fish, in Southeast Alaska from 1960 to 2018. The exvessel value of the 

commercial pink salmon harvest averaged $48 million a year and ranged between $18 and $125 

million from 2007 to 2016, making pink salmon the most valuable species after chum salmon (O. 

keta) in Southeast Alaska fisheries (Piston and Heinl 2018). The District 104 purse seine fishery 

(Figure 1) is the largest harvester of pink salmon in Southeast Alaska, with an average annual 

harvest of 5.5 million pink salmon since 1960 (maximum = 28.38 million); approximately 1.5 

million more fish annually than the next largest district. Over the same time, the District 104 

pink salmon harvest has accounted for an average 18% of the total Southeast Alaska purse seine 

pink salmon harvest (maximum = 53%). Pink salmon have accounted for an average 84% of the 

District 104 purse seine harvest in numbers of fish since 1960, with sockeye salmon (O. nerka; 

9%), chum salmon (5%), and coho salmon (O. kisutch; 3%) accounting for the remainder of the 

harvest.  

The pink salmon harvested in the District 104 purse seine fishery are primarily Alaska stocks, 

and U.S.-Canada tagging studies in the early 1980s showed that over 90% of the pink salmon 

harvested in District 104 are destined for Southeast Alaska streams (Hoffman et al. 1983, 1985; 

Pella et al. 1993).  However, salmon harvests in District 104 are from highly mixed stocks and a 

high proportion of the sockeye salmon harvested in the fishery are bound for the Skeena and 

Nass rivers in northern British Columbia (Figure 1; English et al. 2004). From 1985 to 2017, the 

stock composition of District 104 sockeye salmon harvests has averaged approximately 46% 

Skeena River sockeye salmon and 15% Nass River sockeye salmon (PSC Northern Boundary 

Technical Committee, unpublished data).  For pink salmon, tagging studies also showed that a 

high proportion of pink salmon harvested in Canadian net fisheries near the U.S.-Canada border 

were from Alaska stocks (Hoffman et al. 1983, 1985; Pella et al. 1993). In 1985, the Pacific 

Salmon Treaty (Treaty) established principles for the United States and Canada to manage 

fisheries harvesting salmon stocks bound for the other nation.  
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The initial agreement reached in Chapter 2 of the 1985 Treaty reflects a balance between 

conservation of Canadaôs Nass and Skeena river sockeye salmon and maintaining Alaskaôs 

traditional coastal pink salmon purse seine fishery in District 104. The original agreement 

allowed Alaska to harvest 480,000 sockeye salmon over a four-year period (120,000 per year) 

prior to statistical week 311, regardless of Nass and Skeena river run size. The 1999 revision of 

the Treaty Agreement called for the implementation of abundance-based management in the 

District 104 purse seine fishery. The 1999 and following annexes allow the District 104 purse 

seine fishery to harvest 2.45% of the Annual All owable Harvest (AAH) of Nass and Skeena 

sockeye salmon prior to statistical week 31.  

The AAH is calculated as the total run of Nass and Skeena sockeye salmon minus either the 

combined escapement requirement of 1.1 million fish or the actual spawning escapements, 

whichever is less. The 2.45% AAH value was based on the weighted-average percent of the Nass 

and Skeena sockeye salmon AAH that would have been harvested in this fishery, during the 

1985ï1996 period, if the annual pre-week 31 harvest had been exactly 120,000 sockeye salmon. 

The Alaska Department of Fish and Gameôs (ADF&G) management intent is to harvest Nass and 

Skeena sockeye salmon at the allowable AAH percentage. The Treaty recognizes that overages 

and underages will occur and provides an overage/underage provision intended to hold the 

Parties accountable for their catch shares but permit a reasonable degree of management 

flexibility.  In order to stay within the AAH of Nass and Skeena sockeye salmon in District 104, 

fishing time for the purse seine fishery is reduced prior to statistical week 31 in years of lower 

Skeena and Nass sockeye salmon abundance even when pink salmon abundance is high.  

In recent years there has been increased concerns by Canada regarding the impacts of the District 

104 purse seine fishery on Skeena and Nass river sockeye salmon, which have been declining in 

abundance since reaching high abundance levels in the 1980s and 1990s. Some of the concerns 

have been related to later run timing of Nass and Skeena river sockeye salmon from 2014 to 

2017, which may have contributed to higher-than-average harvest rates in the District 104 fishery 

from 2014 to 2016. There have also been concerns by Alaska regarding the loss of access to 

harvest early-timed pink salmon stocks. Among the potential reasons for this loss of access is 

potential earlier run timing for some Alaska pink salmon stocks, which would result in a larger 

component of the pink salmon run passing District 104 during the pre-week 31 Treaty Period. 

There have also been concerns with unnecessarily restricting pink salmon harvests in District 

104 in certain years, particularly when the harvest rate of Nass and Skeena River sockeye salmon 

is near historical low levels and/or Canadian preseason forecasts are lower than actual runs. As a 

result, a new treaty stipulation exists that the U.S. wil l complete a review of the District 104 pink 

salmon fishery that evaluates long-term changes in abundance of the various stocks in the 

Boundary Area. 

 

1 ñStatistical weekò is a classification used by ADF&G to divide the year into sequentially numbered weeks for management of the salmon 

fisheries. Each year, statistical week 1 begins the first week of January and ends on the first Saturday of the month; subsequent statistical 

weeks start on Sunday at 12:01 AM and end on the following Saturday at midnight. 



 

11 

 

 

Figure 1.ïSouthern Southeast Alaska fishing districts, District 104 subdistricts, and the Nass and 

Skeen rivers in northern Briti sh Columbia. 

OBJECTIVES  

The specific objectives of this review are to evaluate:  

1. The long-term changes in abundance of the various pink salmon stocks in the Boundary 

Area, which will  include: 

a. a description and evaluation of stock assessment methods and escapement trends 

by stock group for Alaska Districts 101ï108; and, 

b. information on the catch of pink salmon in all Alaska Districts 101ï108 fisheries 

combined, by week, including a summary of pre-week and post week 30 harvests. 

2. The changes in the timing and location of the harvest in District 104, which will include 

an evaluation of harvest by week and subdistrict and identify potential reasons for 

anomalies. 

3. The efficacy of assessing pink salmon run timing through District 104 (Appendix A1) 

using available data.   
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4. The impact of pink salmon harvest in District 104 on Skeena and Nass River sockeye 

salmon, which will  include, 

a. The weekly and annual harvest of Nass and Skeena River sockeye salmon in the 

District 104 purse seine fishery; 

b. Weekly and annual harvest rates based on the bilaterally agreed weekly and 

annual harvests divided by bilaterally agreed total Nass/Skeena runs (not weekly 

modelled abundance in District 104); and 

c. Identification of management actions taken to support the conservation of Nass 

and Skeena River sockeye salmon. 

ABUNDANCE TRENDS IN SOUTHERN SOUTHEAST 

AL ASKA PINK SALMO N STOCKS 

Pink salmon harvested in the District 104 purse seine fishery are destined to spawn in all areas of 

southern Southeast Alaska (primarily Districts 1ï8; Appendices A1 and A2), as well as northern 

British Columbia (Figure 1; Hoffman et al. 1983, 1984, 1985). Annual stock-specific i nformation 

for pink salmon harvested in Southeast Alaska fisheries is not available. Estimates of total 

abundance (catch plus escapement) are not available for specific stock groups, districts, or 

subregions of Southeast Alaska. Escapement indices for Southeast Alaska, as described below, 

are intended to track changes in abundance over time and are not estimates of total escapement. 

Pink salmon stocks in Southeast Alaska cannot be separated using genetic tools at this time and 

there are no large-scale tagging programs in place that would allow for stock specific harvest 

estimates of pink salmon. The overall pattern of harvest in the Southern Southeast Subregion, 

separate from the more specific analysis of District 104 harvests, is presented below to contrast 

with escapement trends for individual stock groups in southern Southeast Alaska.  

PINK SALMON STOCK GROUP DEFINITIONS  

Marine tagging studies have repeatedly demonstrated that Southeast Alaska pink salmon stocks 

are strongly segregated into southern and northern areas or subregions (e.g., Rich 1927; Rich and 

Suomela 1929; Rich and Morton 1930; Nakatani et al. 1975; Hoffman 1983), and the 

commercial fisheries in each subregion generally target pink salmon stocks that ultimately spawn 

in that subregion. The Southern Southeast Subregion comprises pink salmon stocks from Sumner 

Strait and south (districts 101ï108), while the Northern Southeast Subregion comprises pink 

salmon stocks north of Sumner Strait (districts 109ï115). In 1998, the northern area was further 

divided into Northern Southeast Inside and Northern Southeast Outside subregions, as marine 

tagging studies also showed that pink salmon spawning on the outer coast of Chichagof and 

Baranof islands generally  do not enter inside waters (Nakatani et al. 1975; Alexandersdottir 

1987). The Northern Southeast Outside Subregion includes all waters of District 113 (excluding 

Peril Straits and Hoonah Sound subdistricts 113-51 through 113-59, which are considered part of 

the Northern Southeast Inside Subregion). Currently there are 366 index streams in the Southern 

Southeast Subregion, 307 index streams in the Northern Southeast Inside Subregion, and 41 

index streams in the Northern Southeast Outside Subregion.  

Because Southeast Alaska pink salmon are largely harvested in mixed stock fisheries, often some 

distance from spawning areas, it is not possible to allocate harvests of pink salmon to stock 

group of origin at any finer scale than subregion. Therefore, escapement goals for Southeast 
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Alaska pink salmon have been established at the subregion level (Zadina et al. 2004; Piston and 

Heinl 2018). Southeast Alaska has also been divided into 53 smaller ñstock groupsò contained 

within the district boundaries (Zadina et al. 2004; Appendix A). Each stock group represents a 

collection of streams that support pink salmon runs with similar migration routes and run timing, 

are managed as a unit, and are assumed to share similar productivity and exploitation rates (Van 

Alen 2000). Seven of the pink salmon stock groups have not been consistently monitored for 

spawning escapements: the Annette Island stock group is managed exclusively by the Metlakatla 

Indian Community (where the state has no jurisdiction), while six other stock groups are located 

in areas that do not have directed fisheries or are in remote areas where it would be cost-

prohibitive to conduct surveys on a regular basisðSuemez-Dall (Ketchikan area; Appendix A), 

SW Baranof, W Kruzof, and W Yakobi (Sitka area), and Dundas Bay and Glacier Bay (Juneau 

area). The remaining 46 stock groups, representing 12 fishing districts, are actively managed and 

monitored for escapements. There are 18 stock groups in the Southern Southeast Subregion and a 

total of 366 index streams (Figure 2). 
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Figure 2.ïSouthern Southeast Subregion pink salmon escapement stock groups (N=18) and index 

streams (N=366; black circles)ðdotted areas indicate areas with no index streams or escapement targets. 
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ESCAPEMENT MONITORING  AND GOALS 

ADF&G has maintained an annual index of the pink salmon escapement in Southeast Alaska 

based on peak aerial survey counts collected since 1960. Pink salmon escapement indices do not 

exhibit persistent trends of odd- or even-year dominance over most of the historical data set, and 

for simplicity, escapement indices of both brood lines were combined (Van Alen 2000; Zadina et 

al. 2004). The methods used to calculate the index have changed at different times, as knowledge 

of the regionôs pink salmon grew out of research programs designed to improve pink salmon 

management (e.g., Durley and Seibel 1972; Jones and Dangel 1983; Hofmeister et al. 1993; 

Hofmeister 1998; Zadina et al. 2004; Heinl and Geiger 2005). In instances when major changes 

were implemented, the index was recalculated for all  years to ensure the index was consistent 

over the entire series. Escapement indices are calculated after the fishing season has ended, but 

fishery managers make decisions inseason based in part on how escapements are building in 

relation to past years, and later in the season on how their peak survey counts are lining up with 

management targets for pink salmon stock groups in their respective areas. Preseason Southeast 

Alaska pink salmon harvest forecasts do not incorporate escapement as a variable (Murphy et al. 

2019), but managers may take parent-year escapement into consideration for early season 

District 104 management if they were extremely poor in southern Southeast Alaska.   

The current method of generating an annual pink salmon escapement index, and major changes 

to the index, were described in detail by Heinl and Piston (2009). The principal change was the 

complete removal of ñbias adjustmentsò that were previously made to adjust for differences in 

observer counting rates (Hofmeister 1998; Van Alen 2000). Although the method used seemed 

like a practical way to address the well-known problem of observer counting bias (Dangel and 

Jones 1988; Jones et al. 1998), a close examination indicated that the calibrations often induced 

significant error (Heinl and Piston 2009). The current pink salmon escapement index was 

modified to use only raw survey data. In addition, annual calculation of the escapement index is 

now automated through the Southeast Alaska Integrated Fisheries Database. General trends in 

escapements indices to southern Southeast Alaska in the revised index remained similar to the 

patterns in the prior index, but there was a slight increase in escapement estimates in the 1960s 

and 1970s and a slight decrease in the 1980s and 1990s due to the elimination of observer 

calibrations and the addition of more index observers from the 1960s (Heinl and Piston 2009).  

The pink salmon escapement index consists of the sum of peak annual aerial survey observations 

for 702 index streams across the region (Piston and Heinl 2018). Although the index comprises 

pink salmon runs of varying magnitudes, the set of index streams does not necessarily match the 

distribution of streams (by run size) across the entire region, as the majority of the 2,500 pink 

salmon spawning streams are likely very small producers. Survey data were qualified (based on 

visibility, timing, and area surveyed) by the management biologists that conducted the surveys 

using the following codes: code 01, an incomplete surveyðnot useful for indexing abundance; 

code 02, a complete surveyðpotentially useful for indexing abundance; and code 03, the peak 

surveyðuseful for indexing abundance. Code 03 surveys identified the one and only peak survey 

for a stream each year. These codes were entered into the regional database to facilitate 

identification of the peak survey observations for each index stream.  

For several reasons, it was not possible to designate a peak survey count for every index stream 

in every year and missing values had to be imputed in order to maintain a complete set of 

comparable index counts. In some cases, a stream was not surveyed during the peak of the run, 
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survey conditions were not conducive to obtaining a good count due to weather, or the stream 

was simply not surveyed. An iterative expectation-maximization algorithm (McLachlan and 

Krishnan 1997) was used to impute missing values as described by Heinl and Piston (2009). 

Missing values were imputed from the static table of historical data at the stock group level each 

year. 

It is important to note that the Southeast Alaska pink salmon index does not provide an estimate 

of the total escapement, and its relationship with the total pink salmon escapement in Southeast 

Alaska is far from certain. An escapement estimate is a statistically reliable measure of 

escapement magnitude, i.e., the total number of fish in the escapement. An escapement estimate 

is approximately in the same units as the estimates of harvest, and harvest estimates and 

escapement estimates can logically be added together to produce an estimate of total run size. 

Alternatively, an escapement index is a relative measure of escapement that is useful for year-to-

year comparisons. In the past, ADF&G biologists commonly multiplied the escapement indices 

by a factor of 2.5 to convert the index to an estimate of total escapement (e.g., Hofmeister and 

Blick 1991). The 2.5 multiplier was originally intended to convert peak escapement counts to an 

estimate of what was present at the time of the survey (Dangel and Jones 1988; Hofmeister 1990; 

Jones et al. 1998). Thus, multiplying the index by 2.5 does not account for fish that were not 

present at the time of the peak survey count and does not account for the more than 1,800 

streams that were not surveyed (Heinl and Geiger 2005). There is no simple way to convert the 

current index series to an estimate of total escapement in Southeast Alaska. Moreover, 

escapement indices are clearly much less than total escapements (Hofmeister 1990; Van Alen 

2000; Zadina et al. 2004). 

STOCK GROUP ESCAPEMENT TRENDS 

Southern Southeast Subregion 

The Southern Southeast Subregion contains 366 index streams located from the Canadian border 

to Sumner Straight and the Stikine River (Figures 1 and 2; Appendix A). The escapement index 

for this Subregion exhibited a general increasing trend from 1960 to the mid-1980s and has been 

highly variable at larger escapement sizes since then. The average index since 1985 is 228% of 

the pre-Treaty average (Figure 3). Although highly variable, escapements of both odd- and even-

year pink salmon escapements have increased and there has not been consistent dominance of 

one brood line in this subregion. From 1960 to 2018, the average index value was approximately 

5.35 million for even years and 6.03 million for odd years.  
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Figure 3.ïPink escapement index for the 366 streams in the Southern Southeast Subregion, 1960ï

2018. The gray shaded area shows the biological escapement goal range of 3 to 8 million fish. 

Portland Canal 

The Portland Canal stock group contains 16 index streams located in Portland Canal and along 

the adjacent mainland north to the south side of Boca de Quadra (Figure 2; Appendix A). The 

escapement index for this stock group has exhibited a general increasing trend since 1960 and 

the average index since 1985 is 245% of the pre-Treaty average (Figure 4). Al though highly 

variable, escapements of both odd- and even-year pink salmon escapements have increased, and 

there has not been consistent dominance of one brood line for this stock group. From 1960 to 

2018, the average index value was approximately 220,000 for even years and 270,000 for odd 

years. The two largest pink salmon producing index streams in the stock group are the 

Tombstone River (mean peak aerial survey count = 81,000) and Hidden Inlet (mean peak aerial 

survey count = 49,000). 

Portland Canal pink salmon are primarily early-timed fish and start arriving near spawning 

streams in early to mid-July, with peak aerial survey stream counts typically occurring during 

August. A weir was operated at Fish Creek at the head of Portland Canal from 1991 to 1995, and 

pink salmon started entering the stream by mid-July with peak passage through much of August 

(ADF&G unpublished data). The primary migration route for Portland Canal pink salmon is 

through Dixon Entrance (Hoffman et al. 1983, 1985), and they are likely primarily harvested in 

the Alaska District 104 purse seine fishery and Canadian Area 3 net fisheries, with smaller 

harvests in the District 102 purse seine, and 101 purse seine and drift  gill net fisheries. Coded-

wire-tagging studies of Fish Creek (located at the head of Portland Canal) chum salmon showed 

that tagged fish were primarily harvested in District 104 and in Dixon Entrance, near the mouth 

of Portland Canal, in the Alaska District 101 drift gillnet fishery, and the Canadian Area 3 gillnet 

and seine and Area 4 gillnet fisheries; very few tag recoveries occurred any distance from the 

entrance to Portland Canal (Heinl et al. 2000). Over the 5-year study, the proportion of the Fish 
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Creek chum salmon catch that were harvested in Canadian fisheries averaged 46.2% with a range 

of 22.1% to 61.9% (Heinl et al. 2000).  

The southern portion of District 101 (subdistrict 11), near the mouth of Portland Canal is only 

open for drift gillnet gear, which is less effective than purse seine gear for harvesting pink 

salmon, especially when fisherman use larger mesh size to target chum salmon. Assuming 

Portland Canal pink salmon follow a similar migration route into inside waters as Fish Creek 

chum salmon, most of the Alaska harvest of Portland Canal pink salmon may occur in District 

104. Due to the early timing of Portland Canal pink salmon, these fish are likely available for 

harvest in District 104 primarily during the pre-week 31 Treaty period. 
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Figure 4.ïPink escapement index for the 16 streams in the Portland Canal stock group, 1960ï2018.  

East Behm Canal 

The East Behm Canal stock group contains 41 index streams located in Boca De Quadra, East 

Behm Canal up to a line just north of the Chickamin River, Thorne Arm, and George and Carroll 

inlets (Figure 2; Appendix A). The escapement index for this stock group exhibited an increasing 

trend until the mid-1980s and has generally  remained at higher levels since that time with a large 

amount of annual variation (Figure 5). The average index since 1985 is 265% of the pre-Treaty 

average. Although highly variable, escapements of both odd- and even-year pink salmon 

escapements have increased, and there has not been consistent dominance of one brood line for 

this stock group. From 1960 to 2018, the average index value was approximately 1.27 million for 

even years and 1.22 million for odd years. There are 6 index streams with mean peak aerial 

survey counts greater than 100,000 fish in this stock group: Keta River (mean peak aerial survey 

count = 143,000), Marten River (mean peak aerial survey count = 119,000), Humpback Creek 

(mean peak aerial survey count = 134,000), Carroll River (mean peak aerial survey count = 

112,000), Wilson River (mean peak aerial survey count = 202,000), and Blossom River (mean 

peak aerial survey count = 107,000). 

East Behm Canal pink salmon are primarily early-timed fish and start arriving near spawning 

streams in early to mid-July, with peak aerial survey stream counts typically occurring from late 
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July to mid-August. Some of the smaller lake-fed systems in the area have later timing than the 

larger mainland rivers and may not reach peak spawning abundance until early September. Many 

of the largest index streams in this stock group have 10s or 100s of thousands of pink salmon in 

them during late July. The primary migration route for East Behm Canal pink salmon is through 

Dixon Entrance (Hoffman et al. 1983, 1985), and they are likely primarily harvested in the 

Alaska District 101 and 104 purse seine fisheries, and Canadian Area 3 net fisheries, with 

smaller harvests in the District 102 purse seine and 101 drift gillnet fisheries and Canadian Area 

4 and 5 net fisheries (Hoffman et al. 1983, 1985). Due to the early run timing of most of the 

largest pink salmon runs in this stock group, a large proportion of these fish likely pass through 

District 104 during the pre-week 31 Treaty period.  
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Figure 5.ïPink escapement index for the 41 streams in the East Behm Canal stock group, 1960ï2018.  

West Behm Canal 

The West Behm Canal stock group contains 34 index streams located in West Behm Canal and 

East Behm Canal north of the Chickamin River, and on Gravina Island (Figure 2; Appendix A). 

The escapement index for this stock group exhibited an increasing trend until the early 1980s and 

has generally remained at higher levels since that time with a large amount of annual variation 

(Figure 6). The average index since 1985 is 207% of the pre-Treaty average. Although highly 

variable, escapements of both odd- and even-year pink salmon escapements increased from the 

1960s and 1970s and there has not been consistent dominance of one brood line for this stock 

group. From 1960 to 2018, the average index value was approximately 460,000 for even years 

and 450,000 for odd years. The two largest pink salmon producing index streams in the stock 

group are Traitors Creek (mean peak aerial survey count = 89,000) and the Naha River (mean 

peak aerial survey count = 50,000). 

West Behm Canal pink salmon are primarily mid-timed fish and start arriving near spawning 

streams in mid-July, with peak aerial survey stream counts typically occurring from early-to-late 

August. A weir was operated at the Naha River in 1987, and peak passage of pink salmon 

occurred from mid-August to mid-September (ADF&G unpublished data). The primary 

migration route for West Behm Canal pink salmon is through Dixon Entrance (Hoffman et al. 
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1983, 1985), and they are likely primarily harvested in the Alaska District 101 and 104 purse 

seine fisheries, and Canadian Area 3 net fisheries, with smaller harvests in the District 102 purse 

seine and 101 drift gillnet fisheries and Canadian Area 4 and 5 net fisheries (Hoffman et al. 

1983, 1985). Small numbers may also arrive via a northern route through Sumner and upper 

Clarence Straits in some years (Hoffman et al. 1983, 1985) where they could potentially be 

harvested in the districts 105 and 106 net fisheries.  
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Figure 6.ïPink escapement index for the 34 streams in the West Behm Canal stock group, 1960ï2018.  

Kasaan  

The Kasaan stock group contains 28 index streams located on east-central Prince of Wales Island 

from Narrow Point to just north of Moira Sound (Figure 2; Appendix A). The escapement index 

for this stock group exhibited an increasing trend until the late 1990s and has generally remained 

at high levels since that time, with the notable exception of 2018 (Figure 7). The average index 

since 1985 is 292% of the pre-Treaty average. Although highly variable, escapements of both 

odd- and even-year pink salmon escapements increased from the 1960s to 1990s, and there has 

not been consistent dominance of one brood line for this stock group. From 1960 to 2018, the 

average index value was approximately 500,000 for even years and 590,000 for odd years. The 

largest pink salmon producing index streams in the stock group are the Harris River (mean peak 

aerial survey count = 157,000), Lagoon Creek (mean peak aerial survey count = 48,000), and 

Sunny Creek (mean peak aerial survey count = 47,000). 

Kasaan pink salmon are primarily mid-to-late timed fish and start arriving at spawning streams in 

late July and early August for earlier-timed systems and mid-to-late August for later-timed 

streams.  Peak aerial survey stream counts typically occur in mid-to-late August for earlier-timed 

pink salmon runs in this area (e.g., Harris River) and mid-September for later-timed systems 

(e.g., Lagoon Creek). Spawning occurs through October in most streams. The primary migration 

route for Kasaan pink salmon is through Dixon Entrance and lower Clarence Strait, with a small 

proportion arriving via a secondary northern migration route through Sumner and upper Clarence 

Straits in some years (Hoffman et al. 1983, 1985). Pink salmon from this stock group are likely 

primarily  harvested in the Alaska District 102 and 104 purse seine fisheries, with smaller 
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harvests in the District 101 purse seine and drift gillnet fisheries, District 103 purse seine 

fisheries, and Canadian Area 3 net fisheries. Smaller numbers arriving via Sumner and upper 

Clarence Straits (Hoffman et al. 1983, 1985) could potentially be harvested in Districts 105 and 

106 net fisheries.  

 

0.00

0.50

1.00

1.50

2.00

2.50

1
9
6

0

1
9
6

4

1
9
6

8

1
9
7

2

1
9
7

6

1
9
8

0

1
9
8

4

1
9
8

8

1
9
9

2

1
9
9

6

2
0
0

0

2
0
0

4

2
0
0

8

2
0
1

2

2
0
1

6

M
ill

io
n
s
 o

f 
In

d
e

x
 F

is
h

Pink Salmon Escapement Index -

Kasaan Stock Group

Index

5-year moving average

 

Figure 7.ïPink escapement index for the 28 streams in the Kasaan stock group, 1960ï2018.  

Moira  

The Moira stock group contains 12 index streams located on southeast Prince of Wales Island 

from Moira Sound south (Figure 2; Appendix A). The escapement index for this stock group 

exhibited a slight increasing trend until the mid-1980s and has generally remained at higher 

levels since that time (Figure 8). The average index since 1985 is 216% of the pre-Treaty 

average. Although highly variable, escapements of both odd- and even-year pink salmon 

escapements increased from the low levels of the 1960s and 1970s, and there has not been 

consistent dominance of one brood line for this stock group. From 1960 to 2018, the average 

index value was approximately 90,000 for even years and 110,000 for odd years. All  the index 

streams in this stock group are small- to medium-sized producers with average peak aerial survey 

counts of less than 20,000 fish. 

The run timing of Moira pink salmon is primarily mid-to-late run timing, and they start arriving 

at spawning streams primarily  in August. Peak aerial survey stream counts typically occur in 

early to mid-September; most August counts include fish off  the mouth or in intertidal areas of 

streams. Spawning occurs well into October in many streams. The primary migration route for 

Moira pink salmon is through Dixon Entrance and lower Clarence Strait (Hoffman et al. 1983, 

1985). Pink salmon from this stock group are likely primarily harvested in the Alaska District 

104 and 102 purse seine fisheries, with smaller harvests in the District 101 purse seine and drift 

gillnet fisheries, District 103 purse seine fisheries, and Canadian Area 3 net fisheries.  
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Figure 8.ïPink escapement index for the 12 streams in the Moira stock group, 1960ï2018.  

East Dall 

The East Dall stock group contains 32 index streams located on eastern Dall Island and portions 

of adjacent southwest Prince of Wales Island (Figure 2; Appendix A). The escapement index for 

this stock group exhibited an increasing trend into the early 1980s and has generally remained at 

higher levels since that time with a large amount of annual variation (Figure 9). The average 

index since 1985 is 202% of the pre-Treaty average. Although highly variable, escapements of 

both odd- and even-year pink salmon escapements increased through the 1960s and 1970s, and 

there has not been consistent dominance of one brood line for this stock group. From 1960 to 

2018, the average index value was approximately 270,000 for even years and 230,000 for odd 

years. All  the index streams in this stock group are small - to medium-sized producers with 

average peak aerial survey counts of less than 35,000 fish. 

East Dall pink salmon are primarily mid-to-late timed fish and they start arriving at spawning 

streams primarily  in August. Peak aerial survey stream counts typically occur in early to mid-

September; most August peak total counts include a high proportion of fish off the mouth or in 

intertidal areas of streams. Spawning occurs well into October in many streams (e.g., 10,100 live 

pink salmon counted at Soda Creek on a 12 October 1988 foot survey), but few surveys are 

conducted after late August. The primary migration route for East Dall pink salmon is through 

ocean entrances just to the north of Dall Island and into Cordova Bay from Dixon Entrance to the 

south (Hoffman et al. 1983, 1985). Tagging studies also showed that a small proportion of pink 

salmon destined for District 103 will move further into Dixon Entrance and lower District 101 

before reversing course back to their home streams. Pink salmon from this stock group are likely 

primarily harvested in the Alaska District 104 and 103 purse seine fisheries, with smaller 

harvests possible in the District 101 purse seine and drif t gillnet fisheries, District 102 purse 

seine fisheries, and Canadian Area 3 net fisheries. It is possible that very small numbers of pink 

salmon from this stock group arrive via Sumner and upper Clarence Straits to the north in some 

years (Hoffman et al. 1983). 
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Figure 9.ïPink escapement index for the 32 streams in the East Dall stock group, 1960ï2018.  

Hetta 

The Hetta stock group contains 15 index streams located on southwest Prince of Wales Island 

from the southwest tip through Hetta Inlet (Figure 2; Appendix A). The escapement index for 

this stock group exhibited an increasing trend until the mid-1980s and has generally remained at 

high levels since that time, with the notable exception of 2018, which was the lowest index since 

the late 1970s (Figure 10). The average index since 1985 is 288% of the pre-Treaty average. 

Although highly variable, escapements of both odd- and even-year pink salmon escapements 

increased through the 1960s and 1970s, and there has not been consistent dominance of one 

brood line for this stock group. From 1960 to 2018, the average index value was approximately 

500,000 for even years and 530,000 for odd years. The largest pink salmon producing index 

streams in the stock group are Nutkwa Creek (mean peak aerial survey count = 152,000) and 

Hetta Portage Creek (mean peak aerial survey count = 111,000). 

Hetta pink salmon are mid-to-late timed fish and they start arriving at spawning streams 

primarily in August. Peak aerial survey stream counts typically occur from late August to mid-

September; most August peak total aerial survey counts include a high proportion of fish off the 

mouth or in intertidal areas of streams. A weir was operated at Hetta Creek from 1967 to 1971 

and from 2005 to 2018; pink salmon started entering the stream by late July or early August with 

peak passage occurring in late August through mid-September in most years (ADF&G 

unpublished data). A weir was also operated at Klakas Lake in 1983 and pink salmon began 

entering the creek in early August, peaking from mid-to-late September, and continuing passage 

through the weir until late October (ADF&G unpublished data). Spawning occurs well into 

October in many streams (e.g., nearly 50,000 live pink salmon in intertidal and lower reaches of 

Hetta Portage Creek on a 2 October 2017 foot survey).  

The primary migration route for Hetta pink salmon is through ocean entrances just to the north of 

Dall Island and into Cordova Bay from Dixon Entrance to the south (Hoffman et al. 1983, 1985).  

Tagging studies also showed that a small proportion of pink salmon destined for District 103 will 

move further into Dixon Entrance and lower District 101 before reversing course back to their 

home streams. Pink salmon from this stock group are likely primarily harvested in the Alaska 
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District 104 and 103 purse seine fisheries, with small harvests possible in the District 101 purse 

seine and drift gillnet fisheries, and Canadian Area 3 net fisheries. It is possible that very small 

numbers of pink salmon from this stock group arrive via Sumner and upper Clarence Straits to 

the north in some years (Hoffman et al. 1983). 
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Figure 10.ïPink escapement index for the 15 streams in the Hetta stock group, 1960ï2018.  

Klawock 

The Klawock stock group contains 47 index streams located on eastern Prince of Wales Island 

from Trocadero Bay to Aneskett Point (Figure 2; Appendix A). The escapement index for this 

stock group exhibited an increasing trend until the mid-1980s and has generally remained at high 

levels since that time with a large amount of annual variation (Figure 11). The average index 

since 1985 is 231% of the pre-Treaty average. Although highly variable, escapements of both 

odd- and even-year pink salmon escapements increased through the 1960s and 1970s, and there 

has not been consistent dominance of one brood line for this stock group. From 1960 to 2018, the 

average index value was approximately 720,000 for even years and 970,000 for odd years. The 

largest pink salmon producing index streams in the stock group are Staney Creek (mean peak 

aerial survey count = 93,000), Shaheen Creek (mean peak aerial survey count = 66,000), Shinaku 

Creek (mean peak aerial survey count = 53,000), and Trocadero Bay Right Head stream (mean 

peak aerial survey count = 50,000). 

The run timing of Klawock pink salmon is primarily  mid-to-late run timing and they start 

arriving at spawning streams primarily  in August. Peak aerial survey stream counts typically 

occur from late August to mid-September; most August peak total counts include a high 

proportion of fish off the mouth or in intertidal areas of streams. Peak timing at the Klawock 

River weir since 1969 (weir not operated from 1989ï1998) was typically mid-August through 

mid-September (ADF&G unpublished data). Spawning occurs well into October and possibly 

November in some streams (e.g., 19,500 live pink salmon in a partial foot survey of Port St. 

Nicholas Head on 26 October 1999). The primary migration route for Klawock pink salmon is 

through numerous island passages along the coast (Hoffman et al. 1983, 1985).  Tagging studies 

also showed that a small proportion of pink salmon destined for District 103 (Appendix A1) will 

move further into Dixon Entrance and lower District 101 before reversing course back to their 
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home streams, but few of these fish appear to move as far north as the Klawock stock group in 

District 103 (Hoffman et al. 1983, 1985). Pink salmon from this stock group are likely primarily 

harvested in the Alaska District 104 and 103 purse seine fisheries, with small harvests possible in 

other nearby fisheries. 
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Figure 11.ïPink escapement index for the 47 streams in the Klawock stock group, 1960ï2018.  

Sea Otter Sound 

The Sea Otter Sound stock group contains 18 index streams located off the eastern side of Prince 

of Wales Island primarily on Heceta and Kosciusko islands (Figure 2; Appendix A). The 

escapement index for this stock group exhibited an increasing trend until the mid-1980s and has 

generally remained at high levels since that time with a large amount of annual variation (Figure 

12). The average index since 1985 is 179% of the pre-Treaty average. Although highly variable, 

escapements of both odd- and even-year pink salmon escapements increased through the 1960s 

and 1970s, and there has not been consistent dominance of one brood line for this stock group. 

From 1960 to 2018, the average index value was approximately 180,000 for both even and odd 

years. All  the index streams in this stock group are small- to medium-sized producers with 

average peak aerial survey counts of less than 35,000 fish. 

Sea Otter Sound pink salmon are primarily mid-to-late timed fish and they start arriving at 

spawning streams primarily  in late July and August. Peak aerial survey stream counts typically 

occur from late August to mid-September; most August peak total counts include a high 

proportion of fish off the mouth or in intertidal areas of streams. Pink salmon passage through 

the Warm Chuck Lake weir on Heceta Island typically occurred from late August through mid-

September, continuing into mid-October in most years (McCurdy 2012, 2010). The primary 

migration route for Sea Otter Sound pink salmon is through numerous island passages along the 

coast (Hoffman et al. 1983, 1985). Tagging studies also showed that a small proportion of pink 

salmon destined for District 103 move further into Dixon Entrance and lower District 101 before 

reversing course back to their home streams, but few of these fish appear to move as far north as 

the Sea Otter Sound stock group in District 103 (Hoffman et al. 1983, 1985). Pink salmon from 

this stock group are likely primarily harvested in the Alaska District 104 and 103 purse seine 

fisheries, with small harvests possible in other nearby fisheries. 
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Figure 12.ïPink escapement index for the 18 streams in the Sea Otter Sound stock group, 1960ï2018.  

Affleck  

The Affleck stock group contains 33 index streams located on the eastern shore of Kuiu Island 

and the southwest shore of Kupreanof Island (Figure 2; Appendix A). The escapement index for 

this stock group exhibited an increasing trend until the mid-2000s and has declined since that 

time (Figure 13). The average index since 1985 is 197% of the pre-Treaty average. Although 

highly variable, escapements of both odd- and even-year pink salmon escapements have 

followed similar patterns, and there has not been consistent dominance of one brood line for this 

stock group. From 1960 to 2018, the average index value was approximately 220,000 for even 

years and 260,000 for odd years. The largest pink salmon producing index streams in the stock 

group are Bear Harbor Creek (mean peak aerial survey count = 43,000) and Tunehean Creek 

(mean peak aerial survey count = 37,000). 

Af fleck Canal pink salmon are primarily mid-to-late timed fish and they start arriving at 

spawning streams primarily in late July and August. Peak aerial survey stream counts typically 

occur from late August to mid-September; most August peak total counts include a high 

proportion of fish off the mouth or in intertidal areas of streams. The primary migration route for 

Affl eck Canal pink salmon is through lower Sumner Strait (Hoffman et al. 1983, 1985). Tagging 

studies also showed that some pink salmon destined for District 105 may move further south into 

Dixon Entrance and lower District 101 before reversing course back to their home streams, but 

overall tag recoveries were very low in this Districtôs streams during the 1982 and 1984 tagging 

studies (Hoffman et al. 1983, 1985). Pink salmon from this stock group are likely primarily 

harvested in the District 105, 104, and 103 purse seine fisheries, with small harvests possible 

elsewhere. 
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Figure 13.ïPink escapement index for the 33 streams in the Aff leck Canal stock group, 1960ï2018.  

Shipley Bay 

The Shipley Bay stock group contains 12 index streams located on the northwestern shore of 

Kosciusko Island and the northwest corner of Prince of Wales Island (Figure 2; Appendix A). 

The escapement index for this stock group exhibited an increasing trend until the mid-2000s and 

has declined since that time (Figure 14). The average index since 1985 is 187% of the pre-Treaty 

average. Escapements for this stock group have shown consistent dominance of the odd-year 

brood line; from 1960 to 2018, the average index value was approximately 110,000 for even 

years and 260,000 for odd years. The largest pink salmon producing index streams in the stock 

group are Trout Creek (mean peak aerial survey count = 39,000) and Calder Creek (mean peak 

aerial survey count = 37,000). 

Shipley Bay pink salmon are primarily middle-timed fish, and they start arriving at spawning 

streams primarily  in late July and August. Peak aerial survey stream counts typically occur from 

mid-August to early September. The primary migration route for Shipley Bay pink salmon is 

through lower Sumner Strait (Hoffman et al. 1983, 1985). Tagging studies also showed that 

some pink salmon destined for District 105 may move further south into Dixon Entrance and 

lower District 101 before reversing course back to their home streams, but overall tag recoveries 

were very low in this Districtôs streams during the 1982 and 1984 tagging studies (Hoffman et al. 

1983, 1985). Pink salmon from this stock group are likely primarily harvested in the District 105, 

104, and 103 purse seine fisheries, with very small harvests possible elsewhere. 
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Figure 14.ïPink escapement index for the 12 streams in the Shipley Bay stock group, 1960ï2018.  

Burnett 

The Burnett Inlet stock group contains 10 index streams located on the southwestern shore of 

Etolin Island (Figure 2; Appendix A). The escapement index for this stock group exhibited an 

increasing trend until the early 2000s and has declined since that time (Figure 15). The average 

index since 1985 is 177% of the pre-Treaty average. Although highly variable, escapements of 

both odd- and even-year pink salmon escapements have followed similar patterns, and there has 

not been consistent dominance of one brood line for this stock group. From 1960 to 2018, the 

average index value was approximately 100,000 for both even and odd years. All  the index 

streams in this stock group are small- to medium-sized producers with average peak aerial survey 

counts of less than 30,000 fish. 

Burnett Inlet pink salmon are primarily middle-timed fish, and they start arriving at spawning 

streams primarily from mid-July to early August. Peak aerial survey stream counts typically 

occur from mid-August to early September. The primary migration route for Burnett Inlet pink 

salmon may vary from year-to-year; in the 1982 tagging study pink salmon destined for District 

106 had a primary migration route through lower Sumner Strait (76% of recovered tags) while in 

the 1984 study the primary migration route was through Dixon Entrance and lower Clarence 

Strait (72%; Hoffman et al. 1983, 1985). Due to the variability in migration routes for Burnett 

pink salmon they are likely available to harvest in most District 101ï106 net fisheries, as well as 

in Canadian Area 3 net fisheries. 
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Figure 15.ïPink escapement index for the 10 streams in the Burnett Inlet stock group, 1960ï2018.  

Ratz Harbor  

The Ratz Harbor stock group contains 4 index streams located on the west-central shore of 

Prince of Wales Island between Luck and Narrow points (Figure 2; Appendix A). The 

escapement index for this stock group exhibited an increasing trend until the mid-2000s and has 

declined since that time (Figure 16). The average index since 1985 is 262% of the pre-Treaty 

average. Although highly variable, escapements of both odd- and even-year pink salmon 

escapements have followed similar patterns, and there has not been consistent dominance of one 

brood line for this stock group. From 1960 to 2018, the average index value was approximately 

80,000 for even years and 100,000 for odd years. The largest pink salmon producing index 

stream in the stock group is Eagle Creek (mean peak aerial survey count = 60,000). 

Ratz Harbor pink salmon are primarily mid-to-late timed fish and they start arriving at spawning 

streams in late July and early August. A weir was operated at Eagle Creek from 1928 to 1931, 

and peak passage typically occurred between mid-August and mid-September (ADF&G 

unpublished data). Peak aerial survey stream counts typically occur from late August to mid-

September, and spawning occurs well into October in many streams. The primary migration 

route for Ratz Harbor pink salmon may vary from year-to-year; in the 1982 tagging study pink 

salmon destined for District 106 had a primary migration route through lower Sumner Strait 

(76% of recovered tags) while in the 1984 study the primary migration route was through Dixon 

Entrance and lower Clarence Strait (72%; Hoffman et al. 1983, 1985). Due to the variability in 

migration routes for Ratz Harbor pink salmon, they are likely available to harvest in most 

District 101ï106 net fisheries, and potentially in the Canadian Area 3 net fishery. 
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Figure 16.ïPink escapement index for the 4 streams in the Ratz Harbor stock group, 1960ï2018.  

Totem Bay 

The Totem Bay stock group contains 13 index streams located on south-central Kupreanof 

Island, including Totem Bay, Duncan Canal, and Wrangell Narrows (Figure 2; Appendix A). 

The escapement index for this stock group exhibited an increasing trend until the mid-2000s and 

has declined since that time (Figure 17). The average index since 1985 is 203% of the pre-Treaty 

average. Although highly variable, escapements of both odd- and even-year pink salmon 

escapements have followed similar patterns, and there has not been consistent dominance of one 

brood line for this stock group. From 1960 to 2018, the average index value was approximately 

70,000 for even years and 110,000 for odd years. All  the index streams in this stock group are 

small- to medium-sized producers with average peak aerial survey counts of less than 25,000 

fish. 

Totem Bay pink salmon are primarily  mid-to-late timed fish and they start arriving at spawning 

streams primarily  in late July and early August. Peak aerial survey stream counts typically occur 

from late August to mid-September. Only two tagged pink salmon were recovered in Totem Bay 

stock group streams during the 1982 and 1984 tagging studies, but it seems likely that the 

primary migration route for these fish spawning in Sumner Strait streams is through lower 

Sumner Strait. Totem Bay pink salmon are likely available to harvest primarily in District 104 

and 105 purse seine fisheries and District 106 drift gillnet fishery. Very small numbers of these 

fish may be available for harvest in northern Southeast Alaska waters (Nakatani et al. 1975).  
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Figure 17.ïPink escapement index for the 13 streams in the Totem Bay stock group, 1960ï2018.  

Whale Pass 

The Whale Pass stock group contains 10 index streams located on the northeastern shore of 

Prince of Wales Island from Luck Point to Point Colpoys (Figure 2; Appendix A). The 

escapement index for this stock group exhibited an increasing trend until the early 2000s and has 

declined since that time (Figure 18). The average index since 1985 is 154% of the pre-Treaty 

average. Al though highly variable, escapements of both odd- and even-year pink salmon 

escapements have followed similar patterns, and there has not been consistent dominance of one 

brood line for this stock group, except for odd-year dominance from 1999 to 2008. From 1960 to 

2018, the average index value was approximately 110,000 for even years and 140,000 for odd 

years. The largest pink salmon producing index stream in the stock group is 108 Creek (mean 

peak aerial survey count = 80,000). 

Whale Pass pink salmon primarily exhibit mid-to-late run timing and they generally start arriving 

at spawning streams in early August. Peak aerial survey stream counts typically occur in early to 

mid-September; most August counts include fish off the mouth or in intertidal areas of streams. 

Spawning occurs well into October in many streams. The primary migration route for Whale 

Pass pink salmon may vary from year-to-year; in the 1982 tagging study pink salmon destined 

for District 106 had a primary migration route through lower Sumner Strait (76% of recovered 

tags) while in the 1984 study the primary migration route was through Dixon Entrance and lower 

Clarence Strait (72%; Hoffman et al. 1983, 1985). Due to the variabili ty in migration routes for 

Whale Pass pink salmon, they are likely available to harvest in most District 101ï106 net 

fisheries, and potentially  in the Canadian Area 3 net fishery. 
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Figure 18.ïPink escapement index for the 10 streams in the Whale Pass stock group, 1960ï2018.  

Anan 

The Anan Creek stock group contains 27 index streams located in upper Ernest Sound, Bradfield 

Canal, Zimovia Straight, and Blake Passage (Figure 2; Appendix A). The escapement index for 

this stock group exhibited an increasing trend until the mid-2000s and has declined slightly since 

that time (Figure 19). The average index since 1985 is 151% of the pre-Treaty average. Although 

highly variable, escapements of both odd- and even-year pink salmon escapements have 

followed similar patterns, and there has not been consistent dominance of one brood line for this 

stock group. From 1960 to 2018, the average index value was approximately 320,000 for even 

years and 370,000 for odd years. The largest pink salmon producing index streams in the stock 

group are Anan Creek (mean peak aerial survey count = 136,000) and Eagle River (mean peak 

aerial survey count = 58,000). 

Anan pink salmon are primarily  early-timed fish and they start arriving at spawning streams 

primarily in mid-to-late July. Anan Creek often has pink salmon starting to enter the stream as 

early as mid-June and counts in excess of 10,000 fish are not uncommon in the first half of July. 

A weir was operated at Anan Creek from 1925 to 1932, and peak passage typically occurred 

between early July and mid-August (ADF&G unpublished data). Peak aerial survey counts for 

most streams typically occur during August. The primary migration route for Anan pink salmon 

may vary from year-to-year; in the 1982 tagging study pink salmon destined for District 107 had 

a primary migration route through Sumner Strait, south through upper and middle Clarence 

Strait, and into Ernest Sound and Bradfield Canal (66% of recovered tags) while in 1984 they 

had a primary migration route through Dixon Entrance and lower Clarence Strait (87%; Hoffman 

et al. 1983, 1985). Due to the variability in migration routes for Anan pink salmon, they are 

available to harvest in most District 101ï107 net fisheries, as well as in Canadian Area 3 net 

fisheries. Due to the early timing of these fish, they are likely most abundant in District 104 

during the pre-week 31 Treaty period.  
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Figure 19.ïPink escapement index for the 27 streams in the Anan stock group, 1960ï2018.  

Union Bay 

The Union Bay stock group contains 8 index streams located in the southern half of Ernest 

Sound (Figure 2; Appendix A). The escapement index for this stock group exhibited an 

increasing trend until the mid-2000s and has declined slightly since that time (Figure 20). The 

average index since 1985 is 226% of the pre-Treaty average. Although highly variable, 

escapements of both odd- and even-year pink salmon escapements have followed similar 

patterns, and there has not been consistent dominance of one brood line for this stock group. 

From 1960 to 2018, the average index value was approximately 90,000 for both even and odd 

years. The largest pink salmon producing index stream in the stock group is Black Bear Creek 

(mean peak aerial survey count = 57,000). 

Union Bay pink salmon are primarily middle-timed fish and they start arriving at spawning 

streams primarily  in late July. A weir was operated at Black Bear Creek in 1986 and 1987, and 

peak passage occurred between early or mid-August and early September (ADF&G unpublished 

data). Peak aerial survey stream counts for most streams typically occur from late August to mid-

September with spawning continuing into October. The primary migration route for Union pink 

salmon may vary from year-to-year; in the 1982 tagging study, pink salmon destined for District 

107 had a primary migration route through Sumner Strait, south through upper and middle 

Clarence Strait, and into Ernest Sound (66% of recovered tags) while in 1984 they had a primary 

migration route through Dixon Entrance and lower Clarence Strait (87%; Hoffman et al. 1983, 

1985). Due to the variability in migration routes for Anan pink salmon they are available to 

harvest in most District 101ï107 net fisheries, as well as in Canadian Area 3 net fisheries. Due to 

the early timing of these fish, they are likely most abundant in District 104 during the pre-week 

31 Treaty period. 
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Figure 20.ïPink escapement index for the 8 streams in the Union Bay stock group, 1960ï2018.  

Stikine 

The Stikine stock group contains 6 index streams located along the mainland from Thomas Bay 

to just south of the Stikine River and adjacent islands (Figure 2; Appendix A). The escapement 

index for this stock group exhibited an increasing trend until the mid-2000s and has declined 

slightly since that time (Figure 21). The average index since 1985 is 189% of the pre-Treaty 

average. Although highly variable, escapements of both odd- and even-year pink salmon 

escapements have followed similar patterns, and there has not been consistent dominance of one 

brood line for this stock group. From 1960 to 2018, the average index value was approximately 

30,000 for even years and 50,000 for odd years. All  the index streams in this stock group are 

small- to medium-sized producers with average peak aerial survey counts of less than 20,000 

fish. 

Stikine pink salmon are primarily middle-timed fish, and they start arriving at spawning streams 

primarily in late July. Peak aerial survey stream counts for most streams typically occur from 

mid-to-late August. Tagging studies show that Stikine pink salmon may arrive from migration 

routes through southern Southeast Alaska via Sumner and to a lesser degree Clarence Straits, as 

well as from the north via Icy and Chatham straits (Hoffman et al. 1982, 1983, 1985). Due to the 

variability in migration routes for Stikine pink salmon, they are available to harvest in numerous 

Southeast Alaska net fisheries along these corridors, as well as in Canadian net fi sheries near the 

U.S.-Canada border to a minor extent. 



 

35 

 

0.00

0.10

0.20

1
9
6

0

1
9
6

4

1
9
6

8

1
9
7

2

1
9
7

6

1
9
8

0

1
9
8

4

1
9
8

8

1
9
9

2

1
9
9

6

2
0
0

0

2
0
0

4

2
0
0

8

2
0
1

2

2
0
1

6

M
ill

io
n
s
 o

f 
In

d
e

x
 F

is
h

Pink Salmon Escapement Index -

Stikine Stock Group

Index

5-year moving average

 

Figure 21.ïPink escapement index for the 6 streams in the Stikine stock group, 1960ï2018.  

SOUTHERN SOUTHEAST ALASKA PINK SALMON HARVEST 

Harvest Tabulation 

Salmon landings from individual commercial fishermen are recorded on fish tickets. Information 

recorded on the tickets includes the vessel name, Commercial Fisheries Entry Commission 

permit number, total weight of the harvest by species, and date and area of harvest. Catch in units 

of total weight are converted into units of fish numbers by the processors, based on their 

individual methods of determining the average weight of fish. Fish tickets are legal documents 

and serve as the basis of payment on the part of the processors to fishermen. State regulations 

require fish tickets to be delivered to ADF&G within seven days of a landing. Information from 

these tickets is entered into the ADF&G Fish Ticket Database System, and the total weight and 

the estimated total number of commercially harvested salmon are available in electronic format 

to biologists in various time and spatial summaries for all years since 1960. Estimates of the 

annual harvest of pink salmon prior to statehood were taken from Byerly et al. (1999). 

Southern Southeast Alaska Harvest Trends 

The harvest of pink salmon in the Southern Southeast Subregion (Figure 2) has generally 

followed the trend in escapements in the subregion, with low harvests averaging less than 10 

million annually in the 1960s and 1970s, steadily increasing through the 1980s, and reaching 

peak levels in the mid-to-late 1990s. Harvests have generally trended downward since the late 

1990s, with the notable exception of 2013. The harvest of 53 mil lion fish in 2013 was just under 

the record of 54 million set in 1996. The escapement index for the Southern Southeast Subregion 

has shown less of a decline in recent years than harvest due to more conservative management in 

low return years to ensure the escapement goal is met (Figure 3). Pink salmon harvests in the 

Southern Southeast Subregion averaged 31 million fish annually  in the 1990s, but have since 

dropped to 20 million fish per year over the past decade, 2009ï2018 (Figure 22), which is near 

the 1960 to 2017 average of 19 million fish. Like escapements, harvests of both odd- and even-

year pink salmon increased into the mid-1990s, but there was an overall odd-year dominate 

harvest pattern from 1999 through 2013. From 1960 through 1999, harvests averaged 17.0 
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million in even years and 17.7 million in odd years. Since 2000, harvests have averaged 16.1 

milli on in even years and 28.3 milli on in odd years, and there were consistently higher harvests 

in odd years from 1999 through 2013.  
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Figure 22.ïPink salmon harvest in the Southern Southeast Subregion of Southeast Alaska, 1960ï2018. 

Harvests of pink salmon increase steadily once the purse seine fishery opens in early July. The 

1960ï2018 average harvest passed one million fish in statistical week 30 and peaked in week 33 

with an average harvest of 4.33 million fish for the week. The average harvest remained above 

one mill ion fish through week 35. Pink salmon harvests averaged 9.44 milli on in southern 

Southeast Alaska prior to the 1985 Pacific Salmon Treaty and increased to an average 25.68 

million from 1985 to 2018. Harvest prior to week 31 increased from an average of 1.14 million, 

from 1960 to 1984, to 2.80 million from 1985 to 2018. The average pink salmon harvest in 

southern Southeast Alaska in week 30, the final week of the Treaty period in District 104, 

increased from an average of 530,000 to 1.53 million fish since 1985 (Figure 23; Appendix B).  
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Figure 23.ïPink salmon harvest by statistical week in the Southern Southeast Subregion of Southeast 

Alaska, 1960ï2018. 

 

HARVEST OF PINK SALMO N IN DI STRICT  104 

TIMING OF HARVEST BY STOCK  

Although annual estimates of the stock composition of pink salmon harvests in District 104 are 

not available, some generalizations can be drawn based on prior marine tagging studies and from 

the timing of pink salmon arrival at their spawning streams. Hoffman et al. (1983, 1985) defined 

early, middle, and late stocks by their timing through marine areas where tags were applied in 

1982 and 1984. They defined early runs as populations that passed through tagging areas (e.g., 

District 104) in June, middle runs as those with peak passage in July, and late runs as those with 

peak passage in August. By this definition, early-run pink salmon would pass through District 

104 in June, prior to the first purse seine openings, which do not occur until early July. In 1984, 

no pink salmon were tagged in District 104 during June due to low abundance (Hoffman et al. 

1985). Pella et al. (1993) summarized pink salmon tagging studies conducted in 1982, 1984, and 

1985, and estimated the stock composition of catches for those years. It was noted during these 

studies that a high degree of stock intermingling occurred in District 104, particularly in late July 

and August, which is when the majority of pink salmon harvest occurs on the outer coast.  

The small numbers of early-timed fish that were tagged in District 104 during June in the 1982 

tagging study were recovered (fishery and escapement recoveries) primarily in northern 

Southeast Alaska (from releases at Noyes Island), District 101, and District 106 (recovery area 

included both Sumner and upper Clarence gillnet fisheries; Hoffman et al. 1983), as well as a 

handful of tags recovered in other Alaska districts and in northern British Columbia (see Figures 
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1 and 2 for area maps). This matches the timing observed in escapements throughout southern 

Southeast Alaska, where many of the earliest-timed pink salmon escapements are found along 

the mainland in District 101 (e.g., East Behm Canal, Portland Canal) or migrate in part through 

District 106 to reach their spawning grounds (e.g., Anan, in District 107). The capture of pink 

salmon in District 104 in June indicates that a portion of early-timed pink salmon pass the outer 

coast prior to the first purse seine opening, which does not occur until early July.  

Pink salmon tagged in District 104 in July were recovered throughout southern Southeast Alaska 

and northern British Columbia, with the largest number of recoveries in District 101 in all years, 

followed by districts 102ï104, 106ï107, and Area 1, 3 and 4 in British Columbia (variable by 

year and between Noyes and Dall tagging sites). Relatively small numbers were recovered in 

districts 103, 108, 109 and 110, and other northern British Columbia areas (Hoffman et al. 1983 

and 1985; Pella 1993). In 1984, the 4th largest number of tags from pink salmon tagged in 

District 104 in July were recovered in District 107 (Hoffman et al. 1985). It is likely that many of 

these fish were destined for Anan stock group streams, which are primarily early-run systems, 

and Union Bay streams which are mid-timed. Pella et al. (1993) estimated Alaska-origin fish 

accounted for >95% of the pink salmon harvested in District 104 through mid-July in 1984 and 

1985. From mid-to-late July, estimates ranged from 82% to 97% Alaska origin fish for southern 

and northern sections of District 104 over all three years (Pella et al. 1993).  

The largest numbers of pink salmon were tagged in District 104 in August during these tagging 

studies and these fish were recovered throughout southern Southeast Alaska and northern British 

Columbia (Hoffman et al. 1983 and 1985; Pella 1993). The stock composition of the harvest in 

all three years shifted towards late-timed stocks in August. The majority of pink salmon tagged 

in District 104 and recovered in District 102 (Kasaan, Moira), District 103 (Hetta, East Dall, 

Klawock, Sea Otter Sound), District 104, and District 105 (Affleck Canal, Shipley Bay) were 

tagged in August, which reflects the primarily mid-to-late timed pink salmon runs in these areas. 

Large numbers of pink salmon tagged in District 104 in August were also recovered in District 

101, which reflects the tremendous productivity of the area, diversity of spawn timing of pink 

salmon in District 101 streams, and diversity of run timing of fish passing through lower 

Clarence Strait and Revillagigedo Channel; portions of the pink salmon recaptured in District 

101 fisheries would have ultimately spawned in other districts, some of which have late run 

timing. Pella et al. (1993) estimated Alaska-origin pink salmon accounted for 73% to 99% of the 

fish harvested in southern and northern sections of District 104 in early to mid-August in 1982, 

1984, and 1985. The pink salmon tagged in District 104 from mid-August to early September 

over the same years were estimated to be 90% to 98% Alaska-origin fish. 

FISHING EFFORT  

Overall Purse Seine Effort i n District 104 

In the 1960s, the District 104 purse seine fishery was typically open for 6 days a week through 

much of the season. Although the number of boats fishing weekly is not available prior to 1969, 

unpublished ADF&G reports show that effort was high from 1960 to 1968 with an average of 

2,225 boat days, which is comparable to the high levels of effort observed from the early 1980s 

to the mid-1990s (Figure 26). The maximum number of boats fishing in a week exceeded 100 

vessels in 5 of the 9 years, 1960ï1968. The amount of time the fishery was opened was reduced 

in 1969 and most subsequent years (Figure 24; Appendix C), and the number of boats fishing 

dropped and remained low until the late 1970s (Figure 27; Appendix C).  
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As pink salmon abundance increased in the late 1970s and early 1980s, the number of boats 

fishing in District 104 increased rapidly and remained at high levels through the mid-1990s, but 

with fewer hours open. The number of hours the fishery was open prior to week 31 dropped 

significantly in the early 1980s and has averaged 62 hours since 1985, which is only 22% of the 

1960ï1984 average of 282 hours (Figure 25). The annual number of boat days in the fishery has 

declined significantly both pre-week 31 and post week 30 after reaching high levels in the 1980s 

and early 1990s (Figures 30ï32). From 1980 to 1995, there was an average of 477 boat days of 

effort prior to week 31, dropping to an average of 80 boat days from 1996 to 2018 (Figure 31). 

The number of boat days post week 30 decreased from an average of 1,729 from 1980 to 1995 to 

681 from 1996 to 2018 (Figure 32). 
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Figure 24.ïHours open in the District 104 purse seine fishery, 1960ï2018. 
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Figure 25.ïHours open in the District 104 purse seine fishery pre-week 31, 1960ï2018. 
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Figure 26.ïHours open in the District 104 purse seine fishery post week 30, 1960ï2018. 
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Figure 27.ïNumber of boats fishing (cumulative number of boats over all weeks) in the District 104 

purse seine fishery, 1969ï2018. 
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Figure 28.ïNumber of boats fishing (cumulative boats over all weeks) in the District 104 purse seine 

fishery pre-week 31, 1969ï2018. 
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Figure 29.ïNumber of boats fishing (cumulative number of boats over all weeks) in the District 104 

purse seine fishery post week 30, 1969ï2018. 
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Figure 30.ïPurse seine boat days in the District 104 purse seine fishery, 1969ï2018. 
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Figure 31.ïPurse seine boat days in the District 104 purse seine fishery pre-week 31, 1969ï2018. 
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Figure 32.ïPurse seine boat days in the District 104 purse seine fishery post week 30, 1969ï2018. 
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Purse Seine Effor t by Subdistric t 

The District 104 purse seine fishery is typically opened in its entirety, except for a small number 

of area closures outlined in the Conservation Actions section later in this report. From 1969 to 

2018, the greatest effort in the fishery has occurred in subdistrict 104-40 near Noyes Island in the 

northern half of the district and along the west coast of Dall Island (104-10 and 104-20) in the 

southern half of the district (Figures 33 and 34). The distribution of effort matches the 

distribution of harvest by subdistrict (Figures 38 and 39). Since 1969, the average cumulative 

number of boats fishing over all weeks has been 327 in subdistrict 104-40, 136 in subdistrict 

104-20, 99 in subdistrict 104-10, and 95 in subdistrict 104-35 (Figure 33). Smaller numbers of 

boats (average cumulative number over all weeks) have fished in subdistricts 104-30 (44 boats) 

and 104-50 (12 boats). 

From 1969 to 1979, approximately 61% of the total cumulative number of boats over all weeks 

fished in subdistrict 104-40 on average and 86% fished near Noyes and Baker islands (104-35 

and 104-40) in the north end of the district. As pink salmon abundance and effort increased, 

more of the effort switched to the southern half of the district off Dall Island (104-10 and 104-

20), and the distribution of boats was more evenly balanced throughout the district. From 1980 to 

1999, approximately 40% of the total cumulative number of boats over all weeks fished in 

subdistricts 104-10 and 104-20 and approximately 52% in subdistricts 104-35 and 104-40. From 

2000 to 2018, effort was much lower and the average proportion of boats fishing subdistricts 

104-35 and 104-40 in the northern half of the district increased to approximately 65% (Figures 

33 and 34).   
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Figure 33.ïNumber of boats fishing (cumulative number of boats over all weeks) by subdistrict in the 

District 104 purse seine fishery post week 30, 1969ï2018. Some boats may fish multiple subdistricts in 

the same week or opening.  
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Figure 34.ïNumber of boats fishing (cumulative number of boats over all weeks) pre-week 31 by 

subdistrict in the District 104 purse seine fishery post-week 30, 1969ï2018. Some boats may fish multiple 

subdistricts in the same week or opening.  

HARVEST TRENDS 

Overall Distric t 104 Purse Seine Harvest 

In the 1960s and 1970s, District 104 purse seine harvests of pink salmon were generally low: a 

reflection of total abundance in southern Southeast Alaska. Pink salmon harvests in District 104 

averaged 1.2 mill ion from 1960 to 1969 and 857,000 from 1970 to 1979. Harvests increased 

dramatically to an average of 7.9 million in the 1980s and 13.2 million in the 1990s (Figure 35). 

Harvests have generally  declined since that time and averaged 5.2 million in the 2000s and 4.6 

million from 2010 through 2018. Harvests of pink salmon prior to week 31 show a similar 

pattern through the early 1990s, but average harvests have remained relatively stable at close to 

500,000 fish since that time with a large amount of annual variation (Figure 36). The pattern of 

post week 30 pink salmon harvests is similar to that of the district as a whole (Figure 37). 

By statistical week, the harvest of pink salmon in District 104 follows a pattern like that of the 

Southern Southeast Subregion (Figure 23). The harvest is low at the beginning of the fishery in 

weeks 27 or 28, and averaged less than 100,000 fish in both weeks for all decades since 1960 

(Table 1). Harvests increase in week 29, but remain relatively low in most years. A record 1.2 

million pink salmon were harvested in week 29 in 2016, but the average harvest since 1960 was 

much lower at approximately 125,000 fish. The average harvest since 1960 in week 30 increased 

to approximately 217,000 fish (Table 1). Average pink salmon harvests rose dramatically in 

week 31 in all decades as the main waves of fish arrived on the coast. The average harvest since 

1960 was just over a million fish in week 31 and the peak weekly harvest for the year occurred 

that week in nine years. In most years, the peak harvests occurred in weeks 32 and 33 and the 

average harvests since 1960 were 1.57 and 1.43 mill ion fish, respectively (Table 1). Harvests 
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typically started declining in weeks 34 and 35, but in large return years the harvest still exceeded 

a million fish. Since 1960, the average harvest was 822,000 in week 34 and 502,000 in week 35. 

When open, the harvest of pink salmon in week 36 generally drops considerably and has 

averaged 195,000 fish since 1960. Peak CPUE in the fishery (Figure 38 and 39) occurred in 

weeks 32 and 33 in 29 of 47 years since 1969 (excluding 1971, 1975, and 1976), followed by 

week 34 (6 years) and weeks 30 and 31 (5 years each). In 2016, the peak CPUE occurred in 

week 29, closely followed by week 30, and in 1982 the peak CPUE occurred in week 35. 

Table 1.ïWeekly average harvests of pink salmon by decade in the District 104 purse seine fishery.  

 Statistical Week 

Decade 27 28 29 30 31 32 33 34 35 36 

1960s     1,575      8,602    17,237    72,144     160,339     206,706     388,709    278,134     116,287        8,381  

1970s   36,225    40,870     96,492    91,559     164,932     185,295     235,389    177,124     102,790      29,525  

1980s   15,422    80,058   135,903   374,201  1,154,132  2,499,693  2,014,870    899,318     645,098    468,755  

1990s   27,395    91,733   175,861   189,059  2,157,198  3,306,958  3,372,777  2,261,642  1,451,688    466,305  

2000s   24,805    41,451   109,612   318,857  1,399,368  1,364,378  1,176,504     617,086     162,378        9,155  

2010s        418    91,910   218,806   232,036     780,321  1,438,428  1,097,973     478,324     321,328      92,634  

Avg. 60ï18   13,640   58,564  124,549  216,902 1,015,853 1,571,791 1,426,201    821,528    502,684   194,771 

 

Although the average harvest of pink salmon during the pre-week 31 period has remained 

relatively stable since the Treaty was enacted in 1985, the proportion of the total harvest caught 

prior to week 31 has declined from 18% prior to 1985 (not including 1971 or 1975, where no 

harvest occurred during one of the periods) to 9% from 1985 to 2018 (Figure 40). Since 1985, 

week 31 pink salmon harvests have also become proportionally larger on average than week 30 

harvests, with a great deal of annual variation. From 1960 to 1984, the week 30 pink salmon 

harvest averaged 84% of the week 31 harvest; since 1985, the week 30 harvest has averaged 41% 

of the week 31 harvest (Figure 41). These declines in pre-week 31 pink salmon harvests are 

attributable to the declines in fishing effort (Figures 24ï32) that have occurred in the early weeks 

of the District 104 fishery due to Treaty obligations related to Nass and Skeena river sockeye 

salmon. 
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Figure 35.ïPink salmon harvest in the District 104 purse seine fishery, 1960ï2018. 
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Figure 36.ïPink salmon harvest in the District 104 purse seine fishery pre-week 31, 1960ï2018. 
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Figure 37.ïPink salmon harvest in the District 104 purse seine fishery post week 30, 1960ï2018. 

 

Figure 38.ïAverage weekly pink salmon CPUE (pink salmon harvest per boat day) by decade in the 

District 104 purse seine fishery, 1970ï2018. Years where the fishery did not open in weeks 27ï29 or 

closed prior to week 34 were excluded (1971, 1975, 1976). 
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Figure 39.ïAverage cumulative proportion of weekly pink salmon CPUE (pink salmon harvest per 

boat day) by decade in the District 104 purse seine fishery, 1970ï2018. Years where the fishery did not 

open in weeks 27ï29 or closed prior to week 34 were excluded (1971, 1975, 1976). 
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Figure 40.ïProportion of pink salmon harvest in the District 104 purse seine fishery occurring prior to 

week 31, 1960ï2018. 
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Figure 41.ïThe week 30 District 104 pink salmon harvest as a proportion of the week 31 pink salmon 

harvest, 1960ï2018. 

Purse Seine Harvest by Subdistric t 

The largest harvests in District 104 have generally  occurred in waters near Noyes Island (104-40) 

in the northern half of the district and along the west coast of Dall Island (104-10 and 104-20) in 

the southern half of the district (Appendices B and D). Since 1960, the average annual pink 

salmon harvest has been 2.38 million in subdistrict 104-40, 1.47 million in subdistrict 104-20, 

and 853,000 in subdistrict 104-10 (Figures 42 and 43). Smaller average annual harvests have 

occurred in subdistricts 104-35 (574,000), 104-30 (230,000), and 104-50 (27,000). For 

subdistricts 104-10, 104-20, 104-30, and 104-40, the overall harvest pattern is similar to the 

district as a whole, with low harvests in the 1960s and 1970s and a rapid increase in harvests in 

the 1980s and early 1990s, followed by declines since that time (Appendix B). From 1960 to 

1979, approximately 70% of the District 104 harvest occurred in subdistrict 104-40 near Noyes 

Island (Figures 42 and 43; Appendix B). From 1980 through 2018, the average proportion of the 

District 104 pink salmon harvest caught in subdistrict 104-40 declined to 45%. 
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Figure 42.ïPink salmon harvest in the District 104 purse seine fishery by subdistrict, 1960ï2018. 

Southern subdistricts are represented by solid shaded bars and northern subdistricts are represented by 

patterned fill. 
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Figure 43.ïPink salmon harvest in the District 104 purse seine fishery by subdistrict, 1960ï2018. 

Southern subdistricts are represented by solid shaded bars and northern subdistricts are represented by 

patterned fil l. 
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Pink Salmon Harvest Anomalies  

To identify potential reasons for pink salmon harvest anomalies, we first identified anomalies as 

the top and bottom 10% of total harvests in District 104 since 1985. We also considered weekly 

harvests that were in the top and bottom 10% of harvests as a proportion of the total harvest for 

that year; we considered additional weeks when several years had similar low or high values. For 

statistical weeks 27ï29 and 35, we only considered harvests on the high end because it is not 

unusual to have weekly harvests that represent 1% or less of the total harvest in those weeks. We 

also did not consider years prior to 1985 due to the much lower abundance of pink salmon and 

the fact that the fishery was not under Treaty management restrictions. In the following 

paragraphs, only years with anomalies as defined above are included. 

In many cases harvest anomalies were the result of management actions related to the Treaty or 

the strength of domestic pink salmon returns, which occasionally result in unusually high or low 

harvests in particular weeks. Anomalously high and low yearly harvests were generally linked to 

broad-scale trends in Southeast Alaska pink salmon survival; the largest harvests in the 1985ï

2018 time period generally occurred from the mid-1980s through late 1990s, when pink salmon 

runs were at their highest levels historically , and the lowest harvests have occurred since 2000, a 

period of generally declining pink salmon harvests (Figure 22). These long-term patterns in 

salmon production and connections to long-term climate indices have been widely noted 

(Beamish et al. 1993, Mantua et al. 1997, Downton and Miller 1998), but the reasons for these 

patterns are not well understood. In a few instances, there were significant environmental events 

that likely played roles in observed harvest anomalies, but even in these cases the exact 

mechanisms leading to exceptionally high or low abundance or shifts in harvest timing are 

generally unknown. Specific references to climate indices such as the Pacific Decadal Oscillation 

(PDO; Mantua et al. 1997) and El Niño/Southern Oscillation (Wolter and Timlin 2011) are 

included as a general guide to broad scale ocean conditions during specific harvest anomalies 

listed below. 

1986 

The total harvest of 18.9 million pink salmon in District 104 was a new record harvest at the time 

(now third largest) and was nearly eight times higher than the 1960ï1985 average harvest of 2.4 

million (Appendix B). The total southern Southeast Alaska harvest of 45.0 million fish was also 

a record at the time and remains the third largest harvest in the subregion since 1960. The peak 

harvests in District 104 occurred in weeks 32 and 33, which are typically the peak weeks of 

harvest in this district. Effort in the fishery was above average prior to week 31 and the large 

increase in pink salmon harvest in week 31 reflects an increase in abundance of pink salmon in 

the district post week 30, rather than just an increase in effort. The harvest increased from 

755,000 in week 30 to 2.3 million in week 31 with similar effort levels. The harvest peaked in 

week 32 at approximately 8.0 million pink salmon, which represented 42% of the total harvest 

for the year in District 104, the second highest proportion for that week, 1986ï2018. The high 

harvest reflected the overall pattern of higher abundance for Southeast Alaska pink salmon 

stocks starting in the early-to-mid 1980s. Pink salmon that returned in 1986 went to sea during a 

weak La Niña event. 

1987 

Pink salmon returns to Southeast Alaska were very poor in 1987, and only 1.7 million were 

harvested in District 104 and just 4.6 million in southern Southeast Alaska, which is the second 
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lowest harvest for the subregion from 1985ï2018. Approximately 61% of the District 104 

harvest occurred in week 32, which is the highest proportion for that week, 1985ï2018. The 

timing of the peak harvest was normal, but due to low abundance the opening time in the fishery 

was reduced to only 15 hours in week 34 and the fishery was closed in week 35. Pink salmon 

returning in 1987 were at sea during a strong El Niño event and the PDO was also strongly 

positive in 1986 and positive in 1987. 

1988 

In 1988, the pink salmon harvest in District 104 was approximately 3.5 mill ion and only 14% of 

the harvest occurred in weeks 28ï32 (Appendix B). The peak harvest of 1.3 mill ion fish was 

very late and occurred in week 35. Effort levels were nearly identical in weeks 33 (865,000 

harvest) and 35, so the late increase in harvest appears to reflect late-season abundance and not 

lower effort in earlier weeks of the fishery. Due to general low abundance in Southeast Alaska, 

the fishery was only open for 15 hours in weeks 30, 31, and 34, which resulted in lower harvest 

in those weeks. Pink salmon returning in 1988 were at sea during a strong El Niño event that 

persisted in 1987 and 1988. The PDO was also strongly positive in 1987 and positive in 1988.   

1990 

The total harvest of 14.6 million pink salmon in District 104 was the 4th highest from 1985ï2018 

(Appendix B). Timing of the harvest was normal with approximately 61% of the total harvest 

occurring in weeks 32 and 33.   

1991 

The total harvest of 28.4 million pink salmon in District 104 was the highest harvest since 1960 

and was 9.4 million higher than the next highest harvest (Appendix B). Timing of the harvest 

was approximately normal with 76% of the total harvest occurring in weeks 31ï33. The peak 

catch of 8.6 million fish in week 31 is the largest weekly harvest ever in District 104, and was a 

massive increase from the 171,000 fish caught in week 30. The massive increase in catch was 

primarily due to reduced opportunity during the Treaty period. District 104 was only open for 15 

hours in week 28, 20 hours in week 29, and 6 hours in week 30 to ensure sockeye salmon Treaty 

obligations were met. The Treaty agreement in place at the time limited the District 104 purse 

seine fishery to a total of 480,000 sockeye salmon prior to week 31 for the four-year period 

1990ï1993, even though total runs to the Skeena River averaged 3.9 million sockeye salmon 

during that time. The number of boats fishing dropped to 35 in week 30 and then rebounded to 

223 in week 31 when the Treaty period ended, and the fishery opened for 78 hours. 

1995 

In 1995, harvest timing was slightly later than average and peaked in weeks 33 and 34. Thirty 

percent of the total harvest occurred in week 34, which was the second highest proportion of the 

total catch for that week, 1985ï2018. Only 1% of the harvest occurred during the Treaty period, 

in part due to limited hours and participation in the fishery, but also due to apparent low 

abundance early in the season. The fishery opened for 23 hours in week 30 and the number of 

boats fishing increased to 106 boats, but the pink salmon catch remained low at 150,600 fish. 

The final catch of 13.3 mil lion pink salmon was well above the 1985ï2018 average of 8.0 

million fish. Pink salmon returning in 1995 were at sea during a moderate El Niño event that 

persisted in 1994 and 1995. The PDO was slightly negative in 1994 and moderately positive in 

1995. 
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1996 

The total harvest of 19.0 million pink salmon in District 104 was the second highest since 1960 

(Appendix B). Timing of the harvest was normal with approximately 74% of the total harvest 

occurring in weeks 31, 32, and 33. Pink salmon returning in 1996 were at sea during a moderate 

La Niña event that persisted in 1995 and 1996. The PDO was strongly positive in 1996. 

1997 

In 1997, 30% of the District 104 pink salmon harvest occurred in weeks 28ï30, which is a high 

proportion for the Treaty period weeks. Peak harvest timing was also slightly early and occurred 

in week 31 when 1.6 mill ion pink salmon were harvested. The fishery was open 30 hours in 

week 28, 14 hours in week 29, and 12 hours in week 30, and then opened for 30 to 78 hours 

weekly through week 34. The number of boats fishing ranged from 92 to 143 prior to week 31 

and 87 to 179 from week 31 to 34. A very strong El Niño event began in 1997 and the PDO 

index was strongly positive.   

1999 

In 1999, only 1% of the total harvest occurred in weeks 28ï30. This was likely primarily due to 

very low opportunity during the Treaty period when the fishery was only open 10 hours per week 

from week 28 to 30 due to a poor run of sockeye salmon to the Skeena River. Effort remained 

low in week 31 and it appears overall ti ming of the harvest was nearly normal. Otherwise, the 

pink salmon harvest peaked in weeks 32ï34, and the total harvest of 12.0 million f ish was well 

above the 1985ï2018 average of 8.0 mill ion fish. Pink salmon returning in 1999 were at sea 

during a strong La Niña event that persisted in 1998 and 1999. The PDO index was strongly 

negative in 1999. 

2000 

The pink salmon harvest in District 104 was only 1.8 million fish in 2000. Peak harvests 

occurred in weeks 32 and 33, and 42% of the harvest occurred in week 33. The high proportion 

of the catch in week 33 is primarily a reflection of increased opening time from 30 hours in prior 

weeks to 78 hours in week 33 during the peak of the run. Pink salmon returning in 2000 went to 

sea during a strong La Niña event that persisted in 1998 and 1999 and returned during weak La 

Niña conditions in 2000. The PDO index was strongly negative in 1999 and moderately negative 

in 2000. 

2002 

The harvest of 838,000 pink salmon in District 104 in 2002 was the second lowest harvest from 

1985 to 2018. Peak harvest occurred in weeks 32 and 33 and timing appeared to be normal. The 

overall southern Southeast Alaska harvest was 23.3 milli on and 19.6 million fish were caught in 

nearby southernmost districts 1, 2, and 3 (Appendix A1); pink salmon harvests were above the 

1985ï2018 average in each of these districts. Effort was very low in District 104 all season long 

despite opening hours ranging from 78 to 131 hours weekly in weeks 31 to 35. The low harvest 

in District 104 appears to be related to a combination of reduced opportunity during Treaty 

period weeks due to a low Skeena River sockeye salmon run and low effort later in the season 

due to better opportunity elsewhere. Pink salmon returning in 2002 went to sea during a weak La 

Niña event that persisted in 2000 and 2001 and returned during moderate El Niño conditions in 

2002.  
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2006 

The harvest of 872,500 pink salmon in District 104 in 2006 was the third lowest harvest from 

1985 to 2018. Peak harvest occurred in weeks 30 and 31 and fishing time was reduced to 23 

hours in week 32 and 15 hours in weeks 33 and 34 before being closed in week 35. The southern 

Southeast Alaska harvest of only 3.3 mill ion was the lowest harvest in the 1985ï2018 time 

period. 

The poor return in 2006 was likely related to anomalously warm conditions in the Gulf of Alaska 

in 2004 and the summer of 2005 (Crawford 2006), which adversely affected spawning success of 

adults in 2004 and survival rates of juveniles that went to sea in 2005. The summer of 2004 was 

exceptionally warm and dry throughout Southeast Alaska and low water levels and warm stream 

temperatures persisted throughout much of the pink salmon spawning season. Surface water 

temperatures in 2004 at the Hugh Smith Lake weir, in southernmost Southeast Alaska, exceeded 

20 ºC from mid-July through early September (ADF&G unpublished data). Taylor and Lum 

(2004) estimated that approximately 50% of the female pink salmon at Auke Creek, in northern 

Southeast Alaska, died prior to spawning in 2004. Although pink salmon escapement goals were 

met or exceeded in 2004, the number of fish that effectively spawned may have been much lower 

than general abundance indicated. 

Water temperatures in Southeast Alaska inside waters and in the Gulf of Alaska continued to be 

well above normal through the summer of 2005 (Orsi et al. 2006; Crawford 2006). A host of 

unusual species were documented in inside and coastal waters of Southeast Alaska in 2004 and 

2005, including several types of zooplankton and numerous species of fish, such as Pacific 

sardines (Sardinops sagax), which occurred in larger numbers and farther north than ever before 

(Wing 2006). Trawl surveys conducted by NOAA in Icy Strait in 2005 indicated relatively low 

abundance of juvenile pink salmon leaving Southeast Alaska inside waters, yet harvest forecasts 

based on this information still greatly overestimated the catch in 2006, likely due to unaccounted 

mortality in offshore marine waters (Wertheimer et al. 2011). Like pink salmon, sockeye and 

summer-run chum salmon that entered the marine environment in 2005 also experienced 

widespread low survivals, which resulted in very poor runs in 2008 when the typically dominant 

age classes for these two species returned (Heinl et al. 2011; Piston and Heinl 2011b). Unusual 

migratory predators and competitors documented in nearshore Gulf of Alaska waters in 2005 

(Orsi et al. 2006) and higher energetic demands related to warmer ocean temperature potentially 

contributed to poor marine survival rates of Southeast Alaska salmon that migrated to sea in that 

year (Wertheimer et al. 2011). 

2007 

In 2007, 38% of the District 104 pink salmon harvest occurred in week 31, which was the 

highest proportion for the week, 1985ï2018. In order to reduce harvests of Canadian sockeye 

salmon, Alaska made reductions to fishing time in weeks 27 to 30. In week 30, despite very high 

pink salmon harvests of nearly 19,000 fish per boat day, the initial opening was reduced from 15 

to 12 hours, and the midweek opening was reduced from 15 to 6 hours. The peak harvest 

occurred in week 31 when 4.3 million pink salmon were harvested. Approximately 85% of the 

harvest occurred in weeks 31ï33. Opening time in the fishery increased from 18 to 54 hours in 

week 31, and the number of boats fishing peaked for the season at 95 in week 31. Pink salmon 

returning in 2007 went to sea and returned during weak El Niño conditions. 
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2008 

In 2008, 42% of the District 104 pink salmon harvest occurred in week 33, which is the highest 

proportion for the week, 1985ï2018. The peak harvest also occurred in week 33 when 1.2 

million pink salmon were harvested. Approximately 89% of the harvest occurred in weeks 32ï

34. Effort in the fishery increased from 30 to 78 hours in week 33, and the number of boats 

fishing peaked from week 31 to 34, with 51, 65, 40, and 45 boats fishing, respectively.  

2009 

In 2009, only 13% of the total harvest occurred in week 32, which was one of the lowest 

proportions for the week from 1985 to 2018. Overall, harvest timing appeared to be normal and 

the reduced harvest in week 32 was likely a result of the number of boats dropping from 58 in 

week 32 to 33 in week 32, and then increasing to 61 in week 33. 

2010 

The harvest of 987,000 pink salmon in District 104 in 2010 was the fourth lowest harvest from 

1985 to 2018. Peak harvests occurred in weeks 31, 32, and 33, and timing appeared to be 

approximately normal. The overall  southern Southeast Alaska harvest of 13.6 million was 

approximately half of the 1985ï2018 average. Effort was very low in District 104 all season long 

with a maximum of 24 boats in week 33. 

2014 

In 2014, only 4% of the total harvest occurred in week 34, which was one of the lowest 

proportions for the week from 1985 to 2018. Overall, harvest timing appeared to be normal and 

peaked in weeks 31ï33. The number of boats dropped from 91 in week 33 to 56 in week 34, but 

the number of hours the fishery was opened increased from 39 to 78 at the same time. 

2016 

In 2016, the District 104 harvest of 1.2 million pink salmon in week 29 was the largest harvest 

since 1960 and nearly double the second highest harvest for the week. Approximately 40% of the 

pink salmon harvest occurred during the Treaty period weeks 28 and 29, and then the fishery was 

reduced to only 6 hours in week 30 to stay within Treaty harvest limits for Skeena and Nass 

River sockeye salmon. The pink salmon catch dropped off to only 285,000 fish in week 33, 

which is typically a peak week for District 104, and 158,000 in week 34 before closing in week 

35. The overall District 104 harvest of 3.7 million pink salmon was well below the 1985ï2018 

average harvest of 8.0 million and the harvest timing was clearly early. Pink salmon that returned 

in 2016 entered the Gulf of Alaska during a period of very warm sea surface temperatures, 

referred to as the blob (Bond et al. 2015), that persisted from the parent year 2014 through their 

return as adults in 2016 (McKinnell 2017). 

Escapements were very strong at early-timed systems in District 101 (Appendix B) and the 

harvest of 4.8 million was 86% of the 1985ï2018 average, with a peak harvest in week 31. 

Harvests typically peak from week 31ï33 in the district with maximum harvests occurring in 

week 32 on average and similar sized average harvests in weeks 31 and 33. For District 102 

escapements were above management targets for the Kasaan stock group and near the lower end 

of the management target range for the Moira stock group (Appendix B). The peak harvest in 

District 102 occurred in week 32 (1.5 million), which is a week earlier than the long-term 

average and harvests dropped quickly in weeks 33 (478,000) and 34 (72,000). Escapements were 
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within management targets for all four stock groups in District 103 (Appendix B), and the peak 

harvest occurred in week 32, which is two weeks earlier than the typical peak in weeks 33 and 

34. Harvests dropped to 116,000 fish by week 34 and the fishery closed in week 35. The early 

harvest peaks in all three of the southernmost districts of Southeast Alaska, each with different 

general run timing, suggests that the early harvest timing in District 104 was likely in part due to 

earlier run timing for individual pink salmon stocks, rather than just differences in run strength 

between stocks.  

2017 

In 2017, the District 104 pink salmon harvest of 2.1 million fish was only 26% of the 1985ï2018 

average. Approximately 53% of the District 104 pink salmon harvest occurred in weeks 34 and 

35, and a record 21% of the harvest occurred in week 35. This harvest pattern is largely a result 

of the fishery only opening for 20 hours during the entire Treaty period due to a poor Skeena 

River sockeye salmon run and continued low effort and opportunity through week 33 when only 

16 boats fished District 104. In weeks 34 and 35, the fishing time increased from 39 hours in 

week 33 to 78 hours, and the number of boats fishing were at their highest levels for the year at 

41 in week 34 and 31 in week 35.  

Pink salmon returns were also very poor in districts 101 and 102, and effort was very low in 

most weeks of the fisheries. Peak catches occurred in week 34 in District 101 and week 36 in 

District 102, but these late peaks were also related to limited opportunity and effort in earlier 

weeks of the fisheries. The District 102 pink salmon harvest typically peaks in week 33, but in 

2017 there was no effort that week. For late-timed stocks in District 103, the harvest was 86% of 

the 1985ï2018 average and the peak harvest occurred in week 34, which is the typical peak week 

for that district. Al though harvests were low, in part due to conservative management aimed at 

achieving escapement goals, escapements to Districts 101ï103 were within or above 

management targets for all stock groups except Sea Otter Sound. 

2018 

The harvest of 790,000 pink salmon in District 104 in 2018 was the lowest harvest from 1985 to 

2018. Peak harvest occurred in weeks 30 (201,000), 31 (135,000), and 32 (247,000) and timing 

appeared to be normal. The fishery never opened for more than 30 hours and was closed in week 

35. The number of boats fishing weekly was below average all season and only 14 boats fished 

in week 33, which is typically a peak week of the fishery. The overall southern Southeast Alaska 

harvest of 5.4 million fish was the third lowest from 1985 to 2018. Pink salmon returning in 

2018 went to sea and returned during weak La Niña conditions that persisted in 2017 and 2018. 

The PDO index was moderately positive in 2017. 

ASSESSING PINK SALMO N RUN TIM ING THROUGH 

DISTRICT 104 

It is possible that changes in run timing of southern Southeast Alaska pink salmon impacts the 

abundance of pink salmon in District 104 in specific weeks. For a variety of reasons, effectively 

evaluating pink salmon run timing through the District 104 fishery is not possible. There is no 

stock-specific harvest data collected for marine harvests of pink salmon in Southeast Alaska and 

genetic stock separation is not currently possible. The timing of the harvest of pink salmon is 

largely driven by factors unrelated to run timing of individual stocks passing through the district 

and is instead driven by the overall size of pink salmon runs in Southeast Alaska, the abundance 
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of pink salmon in the northern half  of the region versus the south (which influences fleet 

behavior), the relative run strength of early- versus later-timed pink salmon stocks in southern 

Southeast Alaska, the size of Nass and Skeena sockeye salmon runs (which influences fishing 

opportunity prior to week 31), weather on the outer coast, and likely numerous other factors 

unrelated to run timing.  

Although there have been numerous short-term weir projects in southern Southeast Alaska, the 

Hugh Smith Lake (Figure 1) weir project is the only one that has run continuously since before 

the Treaty was implemented, has the weir in place through the entire pink salmon run, has the 

majority of the pink salmon run spawning well  above the weir, and has fish counts backed up by 

annual mark-recapture estimates (for both sockeye and coho salmon) to ensure the weir is fish 

tight throughout the year (Brunette and Piston 2016). Run timing of pink salmon through the 

Hugh Smith weir has been relatively stable over the past 39 years (Figure 44). The average 

midpoint of the run was reached on August 31st from 1980 to 1999 and August 27th from 2000 to 

2018, with a similar 3ï4-day earlier shift for the 25th and 75th percentiles of the run. Any slight 

perceived shift towards earlier run timing is confounded by changes with weir operations that 

began in the early 2000s and continue to be refined, aimed at allowing as many fish as possible 

to swim freely through the weir and reducing the length of time fish movement is held up by the 

weir structure (Piston 2008).  

Long-term trends in pink salmon run timing are also available from the Tyee Test fishery on the 

Skeena River in northern British Columbia. The Tyee Test fishery has been conducted in the 

tidal portion of the Skeena River since 1955 using variable mesh gillnets with either 

multifilament material prior to 2002 or monofilament from 2002 forward (Beacham et al. 2014). 

Conversion factors were implemented to standardize the data over the entire time series (Cox-

Rogers and Spilsted 2002). The test fishery typically runs from the second week of June to mid-

to-late September and covers the entire pink salmon run; the vast majority of which occurs from 

mid-July to late August. Timing of Skeena River pink salmon has been highly variable and 

cyclical from 1956 to 2018 (Figure 45). The average mid-point of the run has remained 

essentially  unchanged from the 1956ï1984 period (8 August) to the 1985ï2018 Treaty period (7 

August). The average 25th percentile of the run date shifted from 2 August to 31 July, and the 

average 75th percentile of the run remained unchanged at 14 August over the same time periods. 

During the recent ten-year period (2009ï2018), the average 25th, 50th, and 75th percentiles of the 

run have been reached 2, 4, and 4 days earlier, respectively, than the long-term average (Figure 

45). The influence of marine harvests on the timing of Skeena River pink salmon, as measured at 

the Tyee Test fishery, is unknown and these small changes in perceived run timing at the test 

fishery may not be meaningful.   
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Figure 44.ïRun timing of pink salmon through the Hugh Smith Lake weir, 1980ï2018. No data on 

pink salmon were available from 1990. 
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Figure 45.ïRun timing of pink salmon at the Tyee Test fishery on the lower Skeena River, 1956ï2018. 
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IMPACT OF THE DISTRICT 104 PINK SALMON FISHE RY 

ON NASS AND SKEENA RIVE R SOCKEYE SALM ON 

METHODS FOR ESTIMATING THE ALASKA HARVEST OF SOCKEYE SALMON 

ORIGINA TING FRO M T HE NASS AND SKEENA RIVERS  

The harvest of Nass and Skeena sockeye salmon in Alaska fisheries was determined through 

extensive sampling of commercial harvests at the major fish processing ports in Southeast 

Alaska. Genetic samples, scale samples, and other biological data were collected through the 

ADF&G Port Sampling program from commercial sockeye salmon harvests in the commercial 

purse seine (primarily districts 101ï104) and drift gillnet fisheries (districts 101, 106, 108) 

relevant to Treaty agreements (Buettner et al. 2020). Sample sizes in treaty fisheries (520-

600/week) were originally chosen based in the number of scales that could be practically 

collected and the number of samples necessary to ensure sufficient samples were available from 

each of the four major age classes to provide stock separation using scale pattern analysis. These 

sample sizes were reduced with the adoption of genetic stock identification (GSI) because fewer 

samples were necessary for reliable estimates of Treaty stocks. In recent years, to ensure that 

samples were representative of the fishery, no more than 40 samples were collected from 

individual vessels or up to 200 samples from a tender, and weekly or seasonal sample size 

objectives were set for each fishery (Buettner et al. 2020). Final estimates of the harvest of Nass 

and Skeena river sockeye salmon for fisheries in Alaska and Canada, as well as harvest rates and 

total run sizes for both stocks, were derived through run reconstruction methods outlined in 

Gazey and English (2000). 

From 1982 to 2009, sockeye salmon stock composition of Alaska commercial harvests used in 

run reconstructions was estimated through scale pattern analysis (Pella and Masuda 2004; 

Bloomquist et al. 2002; Marshall et al. 1984). Genetic stock identification (GSI) methods to 

estimate stock composition were first tested in 2002. Blind tests to directly compare estimates 

generated by these two methods were conducted from 2002 through 2009 (NBTC 2005; NBTC 

unpublished data). Results of these tests showed that both methods provided accurate results; 

however, GSI methods provide more precise estimates, allow for identification of many more 

individual stocks than scale pattern analysis, use a stable baseline that does not change annually 

(scale pattern analysis required annual collection of known-origin scale samples from spawning 

populations throughout the boundary area), and are standardized and highly automated. Stock 

identification estimates of Alaska fisheries used in annual run reconstructions transitioned to GSI 

methods in 2010 and 2011 and have been based solely on GSI methods since 2012 (Rogers Olive 

et al. 2018; Guthrie et al. 2014). Al though two methods have been used to estimate the harvest of 

Nass and Skeena sockeye salmon since the inception of the Treaty, the performance of both 

methods in blind tests suggests that assessments of the harvest of these stocks since 1985 would 

not be greatly impacted by the transition that occurred from the use of scales to GSI. Supporting 

evidence for this conclusion comes from comparisons between GSI and scale pattern analysis in 

calculating Alaskaôs compliance with Treaty harvest sharing agreements in the District 101 drift 

gillnet and District 104 purse seine fisheries, which showed a cumulative difference of only 0.2% 

and 1.6%, respectively, over the six-year period 2004ï2009 (NBTC unpublished data).   

GSI stock composition estimates for the district 101ï103 purse seine fisheries and district 106 

and 108 drift gil lnet fisheries were computed by the ADF&G Gene Conservation Laboratory and 

estimates for the District 104 purse seine and District 101 drift gillnet fisheries were computed 






































































































































