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Abstract
Washington State fisheries and Washington State Treaty Tribes are becoming increasingly
restricted in harvest of wild salmon due to US Endangered Species Act listings of salmon
species, marine mammal predation by both ESA listed Southern Resident Killer Whale (SRKW)
and US Marine Mammal Protection Act protected pinnipeds, salmon habitat destruction, salmon
hatchery practices, overharvest, and hydroelectric dams. These factors have created challenges
to salmon fisheries management and sharing of the salmon resources between the Tribes and
Washington State Fish and Wildlife fisheries. Fisheries managers have primarily focused on
restricting harvest on salmon species for recovery. Although this is an important management
strategy, focus must also include improving and maintaining critical salmon habitat. In order for
salmon fisheries to be sustainable, Federal, Tribal, State, and other governmental agencies need
to prioritize funding for management and assessment of pinniped populations, recovery of
SRKW, recovery of salmon stocks, and critical habitat. To improve relationships between Tribal
and Washington State Fish and Wildlife managers as well as fisheries user groups, there is a
need to be open to adaptive management approaches to provide equal harvest opportunity of the
harvestable abundances of salmon as well as to provide education outreach to the user groups on
the issues regarding recovery salmon populations, critical habitat, and SRKW.
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Introduction
Pacific salmon are significant cultural, economic, and ecological resources to Pacific
Northwest communities. The salmon fishing industry is dependent on five of the seven Pacific
salmon species, including Oncorhynchus tshawytscha (Chinook), Oncorhynchus kisutch (coho),
Oncorhynchus gorbuscha (pink), Oncorhynchus nerka (sockeye), and Oncorhynchus keta
(chum) to harvest for food. Salmon have been a crucial historical source of food and cultural
identity to Pacific Northwest Tribes for many generations; if salmon cease to exist, tribal cultures
disappear as well. At the ecological level salmon are a keystone species, as they play a critical
role in the freshwater and marine water ecosystems, as well as forest ecology, throughout their
lifecycle.
Our past evinces many mistakes in the management of our world’s fish resources. In the
early 1880’s it was believed by many that the sea was abundant with resources. In fact, at the
1883 London Fisheries Exhibition inauguration address the well-respected scientist Thomas
Huxley proclaimed “…that the cod fishery, the herring fishery, the pilchard fishery, the mackerel
fishing, and probably all the great sea-fisheries, are inexhaustible; that is to say that nothing we
do seriously affects the number of fish. And any attempt to regulate these fisheries seems
consequently…to be useless” (Huxley 1883). Although there were scientists who challenged
Huxley’s affirmation, at the time they did not have the support or data to refute Huxley’s
argument. Even with Huxley’s statement it was evident by the 1860’s that fisheries had begun to
decline on the Atlantic coast, as fishermen were moving west to harvest the more abundant
salmon stocks in the Pacific Northwest. The Pacific Northwest salmon fisheries grew as the
masses of settlers moved in to the region. This increase initiated the era of mass decline in
salmon stocks in the Pacific Northwest (Taylor 1999).
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Sustainability of the salmon resource was an afterthought until the late 1890’s to early 1900’s
when state and federal governments mounted pressure to protect and preserve stocks by
increasing regulatory restrictions on fisheries (Lichatowich 1999). The United States Endangered
Species Act (ESA) of 1973 also provided further federal protection to recover and preserve listed
salmon stocks. But what is sustainability for salmon? The Brundtland Commission (1987)
defined sustainability as “meets the needs of the present without compromising future
generations’ ability to meet their own needs.” Applying the Brundtland Commission definition
of sustainability to salmon fishing would require harvesting at a rate that allows for a salmon
population to spawn at viable levels without compromising this resource for future generations.
In April of 1996, over 500 attendees of the “Towards Sustainable Fisheries” meeting in Victoria,
BC defined sustainable fisheries as “the conditions that support healthy, diverse, and productive
ecosystems, viable aboriginal, sport, and commercial fisheries, and vital and stable communities
throughout the historical range of anadromous Pacific salmonids” (Knudsen et al. 2000).
Pacific Northwest Native Americans had been practicing sustainable fishing techniques
for thousands of years prior to the arrival of European settlers (Taylor 1999). Prior to 1850’s and
the signing of the Stevens treaties (Appendix 2), in Washington State, Tribes were the primary
harvesters of salmon (Taylor 1999). Early salmon harvest management by the Pacific Northwest
Tribes, included use of hooks, spears, nets, in river weirs and traps, as well as limiting periods of
fishing to allow for fish to spawn up stream and restricting fishing to only certain families within
a tribe (Lichatowich 1999; Taylor 1999). With salmon being a major food source of the Pacific
Northwest Tribes, harvesting at a level sufficient to feed the community for the winter was the
main goal (Taylor 1999). Harvest was also limited based on regional legends and spiritual beliefs
(Taylor 1999). The Squaxin Island Tribes “First Salmon” legend states that if we take care of the
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salmon people and their living environment, the salmon people will return to feed us in plentiful
abundances (Henderson, Vanderwal, & Heritage and Culture Committee 2010). The combination
of these harvest practices and spiritual beliefs of Pacific Northwest Tribes provide a historical
glimpse of sustainable fishery management.
Fisheries managers and biologists have identified that the “four H’s”: harvest,
hydroelectric power dams, habitat degradation, and hatcheries as the primary obstacles for the
viability of wild salmon populations (Mann & Plummer 2000). Scientists have also found
evidence that climate change is playing a role in declining marine survival of some salmon
species, particularly coho and Chinook salmon (Irvine & Fukuwaka 2011). Today many of the
Puget Sound salmon stocks are in decline and a number are listed as threatened or endangered by
the Endangered Species Act (ESA) of 1973 (16 U.S.C. Section 1531-1544). For example,
currently there are 22 Chinook and two chum Evolutionarily Significant Units (ESUs) or Distinct
Populations Segments (DPSs) listed as Threatened under the ESA in Puget Sound (Appendix 1).
The decline and listing of salmon stocks is concerning and has significant effects on
communities that rely on fishing and the ecosystems that support salmon. Marine mammal
predation of salmon stocks (by both the DPS) of Southern Resident Killer Whale (SRKW) listed
as endangered under ESA, and pinnipeds protected by the Marine Mammal Protection Act of
1972 may also cause increased restrictions to harvest of salmon by Tribal and Washington State
fisheries throughout the Pacific Northwest. With these impacts on the salmon resource, how will
fisheries managers balance the available harvest of resources in a sustainable manner?
The many challenges faced by fisheries managers to provide sustainable fisheries are
concerning for the communities that depend on the salmon resource as a livelihood as well as the
ecosystem. There are many issues associated with salmon recovery in the Pacific Northwest.
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This paper will focus on a variety of those issues as they related specifically to chum and
Chinook salmon. My goal is to describe the historical and modern salmon fisheries of the
Squaxin Island Tribe, Washington State fisheries, challenges facing the co-managers
(Washington State Department of Fish and Wildlife (WDFW) and Tribes) to harvest salmon
resources, implications of the ESA on Treaty Rights to fish, and provide sustainable approaches
to managing the declining Puget Sound salmon resources.

Background
Squaxin Island Tribe History and Fishing
The Squaxin Island Tribe today, known as the “People of the Water,” are the descendants
of the maritime people that lived along the shores of the southernmost seven inlets of Puget
Sound, Washington State (Figure 1) Each inlet was home to one of seven different Squaxin
Island Tribe ancestral clans, the S’Hotl-Ma-Mish of Carr Inlet, Noo-Seh-Chatl of Henderson
Inlet, Ste-Chass of Budd Inlet, Squi’Aitl of Eld Inlet, T’Peeksin of Totten Inlet, Sah-Heh-WaMish of Hammersley Inlet, and Squawksin of Case Inlet. These clans harvested the plentiful
marine resources of shellfish, Chinook, coho, chum, and sockeye salmons, and many other fish
species. The marine resources were very abundant, and tradition was to take only what was
needed for the community to sustain a healthy life. Sustainable harvest techniques to harvest
salmon included use of hooks, spears, nets, in river weirs and traps; by limiting periods of fishing
to allow for fish to spawn up stream and restricting fishing to only certain families within a clan
(Lichatowich 1999; Taylor 1999).
In 1999 the discovery of Qwu?gwes in Eld Inlet provided archeological evidence of
Squaxin Island Tribe sustainable harvest techniques of the past. Qwu?gwes, meaning the
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Figure 1. Southernmost seven inlets of Puget Sound, Washington State. Squaxin Island Tribe ancestral
clans, the S’Hotl-Ma-Mish of Carr Inlet, Noo-Seh-Chatl of Henderson Inlet, Ste-Chass of Budd Inlet,
Squi’Aitl of Eld Inlet, T’Peeksin of Totten Inlet, Sah-Heh-Wa-Mish of Hammersley Inlet, and Squawksin of
Case Inlet. Washington State Capitol, Olympia is located at southern end of Budd Inlet (Squaxin Island
Tribe 2017)

“Gathering Place,” is located at the head of Eld Inlet, the southernmost inlet of Puget Sound.
This site on Eld Inlet has been identified as a fishing village. Archeological findings identified
remains of two fish weirs, a cedar bark gill net, baskets, spears, arrowhead points, shell middens
and animal bones including Chinook, coho, chum and sockeye salmon teeth, jawbones and
backbone fragments (Figure 2; from Croes et al. 2013). The cedar gillnet was dated to be over
600 years old. This archeological record confirms that Squi-Aitl people not only harvest salmon
but also practiced fishing techniques by using fish traps, weirs, gillnets, and spears to harvest
(Appendix 3). Squaxin Island Tribal oral history and traditions shared down from generation to
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generation reflect the importance of protecting our natural resources and only taking what is
needed.
Figure 2. Photos from Qwu?gwes in Eld Inlet. Clockwise from top left: Estimated 600-year-old
cedar bark net at the wet site, cedar bark net in the South Puget Sound Community College lab,
removal of a basket from wet site, and salmon jaw bones (net and bone photos from Croes et al
2013, basket personal collection).

Stevens Treaties- 1854 Medicine Creek Treaty
Changes in the salmon fisheries landscape in Washington State occurred with the arrival
of European American settlers. On December 26, 1854, ancestors of the Tribes known today as
the Squaxin Island Tribe, Puyallup Tribe of Indians and Nisqually Tribe signed the Treaty of
Medicine Creek. The Treaty granted 2.24 million acres (9,060 km2) of land to the United States
in exchange for the establishment of three reservations, cash payments over a period of twenty
years and recognitions of the traditional rights to fish and hunt by these Tribes. The seven
9

southern Puget Sound clans that make up the Squaxin Island Tribe were removed from their
homes and placed on a reservation comprised of seven-mile-long island that had no drinkable
water. This island today is known as Squaxin Island, named after the Case Inlet clan Squawksin.
Tribes and clans removed from their homelands were placed on reservations that were not ideal
for their culture, traditions or health of the community. Many left the reservations and lived
among settlers to get education and learn occupational traits such as farming and shellfish
aquiculture to have a better life.
By 1866 extensive commercial fisheries for Pacific salmon in the Pacific Northwest
commenced by a growing fishing fleet with the development of the first cannery on the
Columbia River processing 272,000 pounds of salmon (Lichatowich et al. 1999, Taylor 1999).
Commercial fishermen began to use multi-layered gillnets, traps, and fishwheels to stay
competitive with the growing fleet and to increase the yield of salmon harvest (Taylor 1999). As
the fishing yields increased, the demand for processing salmon for the market also increased.
Over the next two decades the first Pacific Northwest went from one cannery in the 1860’s to
thirty canneries by 1881 (Taylor 1999); this provided an opportunity to process more salmon
only be for the local market but also for the growing global market. By 1884, thirty-seven
canneries packaged twenty-five million pounds of salmon (Figure 3) (Taylor 1999).
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Figure 3. Chinese laborer in an unnamed Puget Sound cannery, among 10,000 salmon and
a fisherman with catch from the late 1890-1900’s (Taken from University of Washington
Libraries, Special Collections & Wilse 1900)

This massive growth in the salmon fishery of the Pacific Northwest in the late 1800’s
resulted in a considerable depletion of salmon populations. Washington State lawmakers began
regulating commercial fisheries during the 1870’s on the Columbia River and by 1897 passed the
“Regulating the Catch of Salmon” act (Wendler 1966, Washington State, Session Laws 1897).
Recognizing the declines in salmon populations, Washington State took additional measures by
closing all fishing to all tributaries of Puget Sound including a three-mile marine water closures
near the mouth of these systems, and made the use of gear types such as the fish wheels illegal in
1935 (Washington State, Session Laws,1899,1935). Although Washington State regulated
salmon fisheries, much salmon habitat was lost through altered landscapes to meet development
needs from the growing population of settlers building near on marine waterfronts and
riverbanks. Construction of Grand Coulee (construction began 1933) and Bonneville
(construction began 1934) dams on the Columbia River eliminated critical salmon habitat, as did
many other dams built in Washington (Figure 4.) and throughout the Pacific Northwest
(Northwest Power and Conservation Council 2019, Taylor 1999).
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Figure 4. Location of the 1,195 Washington State Dams (Map from Washington State
Department of Ecology 2017)

To mitigate the destruction of salmon habitat resulting from the construction of dams and
other land us decisions, Washington State created the first salmon hatchery in on the Kalama
River, intended to release millions of salmon annually for harvest for commercial and
recreational fisheries (WDFW 2018). Today there are approximately 83 WDFW hatcheries, 51
tribal hatcheries and 12 federal hatcheries in Washington State (Figure 5).
Figure 5. Location of State, Federal, and Tribal Hatcheries in Washington State (map
taken from Hatchery Reform presentation by Heather Bartlett of WDFW, 2018).
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By the late 19th century the 4 H’s (Harvest, Habitat, Hatcheries, and Hydroelectric dams)
had already became primary obstacles for the viability of wild salmon populations. Hatcheries
provided increased harvest opportunity for fisheries; however, this did not provide any relief to
wild salmon stocks. There was no way for managers or fishermen to determine the difference
between “Wild” and “Hatchery fish. Of the few salmon that did escape the gauntlet of fishing
activities during this time period, many returned to natal river systems that had been altered by
man.
Although tribal fisheries occurred during this time, fishing was limited to the “usual and
accustom fishing grounds” and stations, bays and rivers near reservations recognized by the
Stevens Treaties (Medicine Creek Treaty of 1854, article 3; Ott 1987). Due to their limitations to
fish in their usual and accustomed areas, tribal fisheries often were located further south in Puget
Sound terminal areas or after Washington State commercial fleets took most of the salmon
abundance. Also, many tribal fishermen were subject to discrimination and violence from nonIndian fishermen as well as being under the threat of arrest from WDFW enforcement officers
for fishing illegally, forcing tribal fishermen to fish in secret, usually at night (Ott 1987, personal
communication from the late Squaxin Island tribal elder Calvin Peters).
1960-1970’s The Fish-In’s and Defending the Right to Fish
Like the Medicine Creek Treaty, many of the other Stevens Treaties also recognized
Tribes’ traditional fishing and hunting rights. These treaties generally stated that “the right of
taking fish, at all usual and accustomed grounds and stations, is further secured to said Indians in
common with all citizen of the Territory” (Medicine Creek Treaty of 1854 Section 3). Still the
Tribes continued to battle Washington State and the State’s denial to recognize treaty rights to
fish. WDFW law enforcement officers would arrest tribal fishermen for illegal fishing.
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The late Squaxin Island Tribal elder Calvin Peters recalled how he, his brothers, and
nephews would time their fishing to occur late at night so the white police officers wouldn’t see
them fishing. They would fish with 50-100-foot gillnets in Eld Inlet off the family dock in late
November, filling large apple boxes with chum salmon. Then they would smoke chum salmon
for personal consumption or sell some to nearby public. Their traditional culture and treaty right
to fish was a driving force in their life and outweighed the risks and consequences that they
might face if arrested by WDFW enforcement.
It took the activism of Billy Frank Jr., a member of the Nisqually Tribe, and many others
in 1963 to get the attention of the United States to the severity of the conflicts between tribal
members exerting their fishing rights and the state of Washington interfering with those rights.
Washington State law prohibited the use of nets and traps in rivers to harvest salmon. The use of
nets to take fish is a traditional method used by Tribes. So when a tribal fisherman fished for
salmon off their small reservations they were subjected to state law. Billy Frank Jr. recognized
his right to fish as an opportunity to fight for the rights of all tribal people in the Pacific
Northwest. Frank organized several fish-ins in the 1960’s to assert treaty rights to fish and
demonstrate the racial discrimination inflicted by Washington State. Fish-ins in the Pacific
Northwest got the attention of actor Marlon Brando, who was inspired by the fish-in movement
and took part in fishing on the Puyallup River without state permits, resulting in his arrest March
1964. The fish-in resulted in many violent arrests of tribal men and women. Frank was arrested
more than 50 times while asserting his right to fish (Figure 6). The fishing rights issue in
Washington got the attention of the Justice Department, which filed suit in United States v.
Washington in 1970.
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Figure 6. Photos clockwise from top left: 1960’s photo of one of over 50 times Billy Frank Jr.
was arrested for exercising his treaty rights to fish (Columbian 2014); 1964 photo of actor
Marlon Brando and Puyallup tribal member Bob Satiacum during the “fish-ins” (The, Seattle
Times 1964); Joseph Peters (Squaxin Island), Billy Frank Jr. & Fred Dillon (Puyallup) at Billy’s
82nd birthday party(Personal collection) ; Billy Frank Jr. reminiscing about the fish wars of the
1960s & 1970’s with Ed Johnstone (Quinault) (Columbian 2014).

The Boldt Decision-United States v. Washington, 384 F.Supp. 312 (1974)
Heard in the United States District Court for the Western District by Judge George Hugo
Boldt, the trial began August 1973. The trial included testimony from forty-nine experts and
tribal members including Billy Frank Jr. Judge Boldt, on February 12, 1974, affirmed the tribe’s
treaty rights to fish at “all usual and accustomed grounds and stations.” Boldt also held that,
because of treaty language, the Tribes also had the right to take 50% of the harvestable fish. Prior
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to this case the Tribes were harvesting approximately five percent of the salmon harvested in
Washington State. This case was a tremendous victory for the Tribes.
All United States treaties and federal statutes fall under the United States Constitution
Article VI, Clause 2, “The Supremacy Clause. The Supremacy Clause states “This Constitution,
and the Laws of the United States which shall be made in Pursuance thereof; and all Treaties
made, or which shall be made, under the Authority of the United States, shall be the supreme
Law of the Land; and the Judges in every State shall be bound thereby, any Thing in the
Constitution or Laws of any State to the Contrary notwithstanding” (US Constitution Article VI,
Clause 2). This is fundamentally affirming that along with the Constitution, Treaties with Tribes
and the United States are “the supreme law of the land.” For United States v. Washington, the
rights to fish reserved in the Stevens Treaties are the supreme law of the land and therefore
supersede Washington State law.
Judge Boldt’s decision upheld the government’s promise to secure the fisheries for the
Tribes of the Pacific Northwest, which was pivotal to the treaty-making process and established
that the Tribes had the initial right to the fish, but also confirmed that the Tribes shared co-equal
responsibility and authority with Washington State in management of the salmon resource.
United States v. Washington was pushed to the United States Supreme Court, which affirmed
Boldt’s decision.
The landmark United States v. Washington decision marks the birth of co-management in
Washington, an over forty-year cooperative, co-sovereign relationship between the Treaty Tribes
and WDFW to manage Washington States salmon resources. This annual process is known as
the North of Falcon process where the Washington State Treaty Tribes and WDFW have the
responsibility to work together to develop forecasts, plan fisheries, model projected catches that
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ensure escapement goals, allocate shares of the catch to both managers, and consider ESA
restrictions (Rutter 1997).

Discussion
Challenges to Co-Managing Puget Sound Salmon
Co-management of Puget Sound salmon faces many ongoing challenges. The Threatened
Puget Sound Chinook create restrictions to fisheries throughout Washington. Marine mammals
and fisheries are competing for the remaining salmon resources, whether it is pinnipeds taking
salmon from nets and hooks of fishermen or SRKW population declining in part due to low
abundances of Chinook prey. Another challenge is managing in-season conflict between comanagers to equitably share the available chum salmon resources. Finally, many feel that the true
obstacle to salmon and recovery for co-managers is the degradation of salmon nearshore,
estuary, and watershed habitat.

ESA Restrictions on Puget Sound Fisheries
The North of Falcon process is often very contentious from year to year between the
Tribes and state. Planning fisheries on a 50/50 harvestable sharing formula is not easy when it is
based on forecast returns of salmon and when fisheries occur in mixed stock and preterminal
areas. Preseason fishery planning is based on computer models that are used to project stock
returns, fishing effort and harvest. The 1999 listing of Puget Sound Chinook populations as
threatened under the ESA, adds further harvest restrictions to the co-managers to consider in
fisheries planning. These ESU’s are impacted by fisheries throughout the Puget Sound, Strait of
Juan de Fuca, Washington Coast, Canada, and Alaska, making management of these Chinook
ESU very complex and difficult. There are 22 Puget Sound Chinook ESU’s that are subject to
fishery impacts and each ESU is restricted to a National Oceanic and Atmospheric
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Administration (NOAA) Fisheries mandated exploitation rate harvest cap. These exploitation
rates are set to guarantee a viable number of listed wild Chinook make it to the spawning ground.
For example, when planning annual Washington State fisheries, the co-managers must
model all fisheries harvest of wild Puyallup River Fall Chinook populations and limit harvest to
no more than a 15% exploitation rate cap for Southern US fisheries, these are fisheries that occur
south of the Canadian border, (no more than 13% for preterminal fisheries) and an escapement
goal of 1,170 spawners for the 2019 fisheries, even if there is an abundance of hatchery chinook.
Puyallup River Fall Chinook is just one of twenty-two Puget Sound Chinook ESU’s that also
have watershed specific exploitation rates that must be considered when planning fisheries in
Washington State (Appendix 4). As one can imagine the task of balancing equitable fishing
opportunity between the co-managers while modeling fisheries to all stay within allowable
exploitation rate (ER) ceilings, low thresholds, and critical exploitation rate ceilings for Puget
Sound Chinook Management Units for the all stocks of concern can be challenging.
As of 2019, Nooksack, Stillaguamish, and Mid-Hood Canal Chinook are in critical status
and will be the weak stocks driving fisheries management considerations for the year (Appendix
4). The preseason planning is based on forecast numbers, so these exploitation rates are applied
only to the forecast returns. If populations return in higher abundance than forecast, then more
fish will be harvested. However, when populations return below forecast abundance, unless
fisheries are adjusted in-season stocks are at risk of exceeding exploitation caps. It has been
twenty years since Puget Sound Chinook were listed as threatened, yet there appears to be no
recovery of any of the 22 Chinook ESU’s. Is recovery of wild Puget Sound Chinook populations
feasible with the environmental obstacles these ESU’s face? Terminal in-river treaty net fisheries
continue to be restrained to protect these wild Chinook stocks. In the case of the Puyallup Tribe
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their fishermen in recent years got a single six-hour Chinook fishery opening, and were
prohibited additional fishery openings to harvest abundant hatchery Chinook to keep under the
Puyallup River Fall Chinook ER cap. Many recreational fisheries while occurring throughout
Puget Sound year-round, have also faced significant restrictions in recent years.

Challenges of Puget Sound Chum Salmon Management
Fisheries managed by WDFW and the Puget Sound Treaty Tribes occur throughout Puget
Sound. WDFW limits the majority of its Puget Sound commercial fisheries to harvest of fall
chum salmon. These chum salmon fisheries occur in central Puget Sound and include multiple
(mixed) stocks. Management strategies for Puget Sound fall chum rely on the managers for
regional terminal area fisheries to ensure that escapement goals are being reached for each
distinct chum population that is part of the mixed-stock fishery.
Fisheries managers and fishermen of terminal area chum fisheries tend to bear the brunt
of burden of conservation as many fisheries in these regions are constrained to ensure
escapement. The fisheries important to Puget Sound Treaty Tribes generally are impacted the
most given that they are harvesting in their “usual and accustomed fishing grounds”. These
fisheries are mainly located within terminal areas of Puget Sound: inlets, bays, rivers, and creeks.
Therefore, the Tribes bear the brunt of the conservation efforts.
When run sizes are large, conservation and escapement generally do not result in an
encumbrance to terminal area managers and Tribes usually have an equal opportunity to harvest
chum salmon. Conversely, when run sizes are average to low, harvest in the mixed-stock areas
may have disproportionate impacts on individual stocks. In this case terminal fisheries for those
specific stocks must take a more conservative approach to harvest and at times wait longer for
the stock to reach its escapement goals. This can also result in an inequity relative to the United
States v. Washington, 520 F.2d 676 (1974) court ordered 50/50 sharing of catch among co19

managers, with the WDFW commercial mixed-stock fisheries harvesting more than 50% of the
harvestable surplus of chum salmon.
In Puget Sound, WDFW directs commercial fall chum salmon fisheries within Marine
Areas 10 and 11 in the mid-Puget Sound region, and the fishery primarily use purse seine and
gill nets. WDFW fisheries take place late October through mid-November yearly on a fixed
fishing schedule. Fishing during is intended to target the central 80% of run timing, assuming run
timing is normal (WDFW 2018). In-season assessment of runs sizes includes the use of Puget
Sound Treaty Tribes mid-Puget Sound Apple Tree Cove test fishery and WDFW commercial
fishery CPUE models (WDFW 2018). This fishery takes a large portion of its catch at the peak
of the run regardless of the run size and can impact the abundance, run timing, escapement, as
well as allocations/shares to terminal area user groups. Mixed-stock fisheries can also have a
significant impact on returning weak chum salmon stocks. To date, there is no known way for
fishermen to identify and selectively fish for abundant stocks in a mixed-stock area.
In recent years, there has been a mounting disconnect between the Area 10 and 11 model
predictions for the in-season chum salmon run size Apple Tree Cove test fishery models, the preterminal WDFW commercial catch model (Appendix 5), and the observed chum salmon returns
in the terminal area of South Puget Sound. This disconnect has created in-season conflict
between the co-managers. The Puget Sound Treaty Tribes have expressed concerns that the
seemingly strong regression models based on catch observed in the WDFW commercial fisheries
and test fisheries are not accurately projecting returns to the terminal areas (William Patton,
Northwest Indian Fisheries Commission, personal communication November 14, 2017). One of
the factors that could be the root of this disconnect between the predicted in-season Puget Sound
fall chum salmon run size and observed run size is the presence of non-local chum salmon
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stocks. Recent years Genetic Stock Identification (GSI) data collected from the Apple Tree Cove
test fishery located at marine Area 10/Area 9 line has shown that an average of 19.0% of the
chum salmon caught are Hood Canal chum salmon (William Patton, Northwest Indian Fisheries
Commission, personal communication April 2019). These Hood Canal chum salmon entering
Puget Sound are contributing to the estimated in season Puget Sound chum salmon run size.
Despite the low overall abundance of chum salmon in the terminal areas, the wild fall
chum salmon escapements in some of the systems have eventually reached target escapement
goals. Yet others, particularly the Hammersley Inlet, Case Inlet, and Henderson Inlet stocks have
not consistently reached their target escapement goals in recent years (Appendix 6), and Puget
Sound Treaty Tribes have routinely taken fisheries management actions to postpone, close or
cancel their terminal area chum salmon fisheries in recent years due to conservation concerns
(William Patton, Northwest Indian Fisheries Commission, personal communication November
14, 2017). Because of this, catches by the terminal area Puget Sound Treaty Tribes have been
quite low by historical standards, which is inconsistent with relatively abundant in-season
updates and post-season reconstructed run sizes.
The Squaxin Island Tribe takes an emergency regulation approach to fishing chum
salmon in the terminal “usual and accustomed” areas in south Puget Sound with no preseason
scheduled or fixed fishing schedule. Most of Squaxin’s chum salmon fisheries occur in the
marine terminal areas, targeting individual chum salmon stocks returning to Eld Inlet, Totten
Inlet, and Skookum Inlet, as well as some impacts on Hammersley and Case Inlet stocks
(Appendix 5). To ensure that local fall chum salmon stocks reach escapement goals, the Squaxin
Island Tribe Natural Resources Department and WDFW staff conduct weekly stream surveys to
count spawning chum salmon. These stream counts, along with the Squaxin’s attentively timed
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fisheries allow for regional escapement goals to be met. If chum salmon abundance is low and
escapement goals are at risk of not being met Squaxin will not have directed chum salmon
fisheries in Eld, Totten, and Skookum Inlets. There are no directed commercial chum salmon
fisheries that occur in Henderson, Hammersley and Case Inlets. This management approach by
Squaxin allows for a greater probability that regional escapement goals will be reached, given
that the northern Puget Sound mixed-stock fisheries do not overexploit the chum salmon stocks
returning to southern Puget Sound. In fact, escapement goals are consistently being reached in
Eld, Totten, and Skookum Inlets due to Squaxin management practices (Appendix 6).
With many Tribes routinely taking fisheries management actions to postpone, close or
cancel their terminal area chum salmon fisheries in recent years due to conservation concerns,
there appears to be an imbalance in sharing the conservation responsibility between the comanagers as directed by the Boldt decision and Hoh vs Baldrige (522 F. Supp. 683;1981) which
states “the shares which treaty and nontreaty fishermen are to be accorded the opportunity to
harvest shall be calculated on a river-system by river-system basis wherever practical. This shall
be based upon the system of origin and shall apply regardless of where the fishery occurs.”
These management actions represent a significant loss of harvest opportunity for Puget Sound
Treaty Tribes restricted to fishing in the terminal areas (Appendix 7). For those watersheds not
reaching escapement, these chum salmon runs are being overexploited and possibly exhausted.

The Marine Mammal vs. Salmon Conflict
Marine mammals are protected under the ESA and the Marine Mammal Protection Act
(MMPA) of 1972. In 2005, SRKW were listed under the ESA as endangered. The historical
healthy population of SRKW was approximately 200 whales, today the population has dwindled
to 74 whales (SRKW Taskforce 2018). The key threats to SRKW identified by the SRKW
Taskforce (2018) include disturbance from vessel traffic noise, toxic contaminants polluting the
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marine environment and lack of prey. The primary prey of SRKW has been identified as
Chinook salmon. The Chinook that SRKW prey on include the 22 Chinook stocks listed as
threatened under the ESA. Salmon harvest through fisheries in Alaska, Canada and in
Washington waters can cause further reductions in Chinook prey availability for SRKW. Along
with human fisheries, the competition for the Chinook resource increases with predation by
harbor seals, sea lions, and birds. With growing concern regarding the health of the SRKW
population we could see during the 2019 preseason fisheries planning, provisions to restrict
fisheries impact on Chinook appear likely. The SRKW Taskforce (2018) recognizes that in order
to increase prey availability, harvest restrictions by fisheries are needed, as are actions to restore
salmon habitat and forage fish (salmon prey) habitat lost as a result of past development and land
use decisions such as construction of dams in rivers and bulkheads along the nearshore.
Increased hatchery production may also help to increase prey availability; however, managers
need to consider ecological risks that this may have on wild Chinook populations. The 4 H’s
again are listed as critical issues that must be addressed to increase Chinook salmon abundance
for SRKW prey and harvest needs of fisheries user groups.
Pinnipeds also rely on salmon as a major food source. Harbor seals and California sea
lions consume both outmigrating salmon smolts as well as returning adult salmon. Conflicts
between harbor seals or California sea lions and tribal fishermen is a substantial problem, as
Treaty fishermen must compete with these pinnipeds to harvest salmon resources. When tribal
fishermen set their nets, in either Puget Sound or lower portions of rivers, it can be difficult to
land a fish due to the presence of pinnipeds. An entangled salmon in a gill net is not a sure thing,
as it is usually a race to pull the fish before a seal consumes the fish. Given that marine mammals
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are protected under the MMPA the take of marine mammals during the act of fishing is
meticulously regulated under the federal statute.
The MMPA of 1972 as amended (16 U.S.C. Ch 31 §1361-1423) prohibits, with certain
exceptions, the “take” of marine mammals in the United States waters and by its citizens on the
high seas and the importing of marine mammals or products into the United States. The MMPA
defines “take” as to “harass, hunt, capture, or kill or attempt to harass, hunt, capture or kill any
marine mammal” (16 U.S.C §1362) and is additionally defined by regulation as “to harass, hunt,
capture, collect, or kill, or attempt to harass, hunt, capture, collect or kill any marine mammal”
(50 CFR 216.3). Within the MMPA certain exceptions can be permitted to take marine
mammals. Under 16 U.S.C. 1387 § 118 of the MMPA states that incidental take of marine
mammals is authorized under commercial fishing activities. Commercial fisheries are classified
by three Potential Biological Removal (PBR) levels of marine mammal mortalities and serious
injuries incidental to commercial fishing. PBR is the maximum number of mammals that may be
removed from a particular marine mammal stock while ensuring that the optimum sustainable
population is achieved (50 CFR 229.2). Commercial fisheries that have ≥50% marine mammal
PBR level are classified as Category I, fisheries between 1% and 50% PBR level are classified as
Category II, and fisheries with a ≤1% PBR level are classified as Category III. Category I and II
commercial fisheries are required to obtain a marine mammal authorization certificate from
NOAA Fisheries. Once fisheries are approved the Marine Mammal Authorization Program
submits to the Federal Register and on the NOAA website a final “List of Fisheries” approved to
have incidental marine mammal take (NOAA Fisheries 2017).
The Marine Mammal Authorization Program List of Fisheries for 2017 states that for
Washington Strait of Juan De Fuca and Puget Sound gillnet fisheries, classified as Category II:
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“Regulations governing incidental take of marine mammals do not apply to tribal members
exercising treaty rights within this fishery” (82 FR 3655; 2017).
This statement is very vague and doesn’t address whether tribal fishers exercising treaty
rights within a fishery are exempt from take of marine mammals. Washington State Tribes,
between the years 2008-2011, began working with NOAA to begin developing a model
regulation for adopting incidental take provisions (D. Babcock, personal email communication,
October 18, 2017). These regulations would include defense of gear and incidental catch or take
of seals and sea lions. In 2013 NOAA sent a letter to the Northwest Indian Fisheries
Commission (NWIFC) stating that they generally approved the tribe’s authority to promulgate
regulations to take marine mammals while exercising treaty fishing (2013 letter from S. Rauch
III of NOAA fisheries to Billy Frank Jr. Chairman of the NWIFC). That year many Washington
State Tribes implemented marine mammal incidental take regulations. This approval from
NOAA to allow Tribes to take marine mammals incidentally during fishing further secured the
treaty fishing rights of tribal fishermen. It is important to note that the MMPA’s only recognition
for Tribes to take marine mammals, other than incidentally, is the authorization for Alaskan
Natives to take for subsistence purposes only. The MPPA (16 U.S.C. 1371 §101(b)(1)(2)(3))
states that Alaskan Natives may take for subsistence marine mammals for food, clothing, shelter,
heating, transportation, and other uses necessary to maintain life.
NOAA’s recognition of Pacific Northwest Tribes’ regulations for taking marine
mammals incidentally while exercising treaty fishing is a step in the right direction for fishermen
trying to defend their fishing gear in order to increase harvest. However, one of the underlying
challenges with the declining SRKW population is competition for Chinook prey from other
marine mammals. Chasco et al. (2017) estimated that between 1970-2015, the annual Chinook
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biomass consumed by pinnipeds increased from 68 to 625 metric tons. Chinook consumption by
these pinnipeds by 2015 was double that of SRKW and six times more than the commercial and
recreational fishery catches combined (Chasco et al. 2017). In our efforts to increase Chinook
abundance as prey for SRKW, we need to continue to assess the populations of pinnipeds
throughout Puget Sound and evaluate impacts these marine mammals have on Chinook
populations in order to develop management recommendations.

Wild vs Hatchery Salmon: Are there any wild salmon left?
Hatchery salmon have been released into the rivers and streams of the Pacific Northwest
for over 120 years, starting with the first hatchery on the Kalama River in 1895. Over this time
period, wild salmon have had to endure declining habitats, overharvest, predation and
competition with hatchery salmon, resulting in dramatic declines in wild salmon populations. We
as a society have become reliant on hatcheries. Without hatcheries there is simply not enough
salmon to have harvest. Also fishing pressures by all user groups continue to have impacts on
ESA listed salmon species. Even with mark selective fisheries, where only retention of hatchery
fish is permitted, there is still an associated impact on wild salmon (release mortalities). It was
common practice by WDFW to take the “Johnny Appleseed” approach to planting salmon, by
driving trucks by rivers and streams throughout Puget Sound and release fish. Are wild salmon
really wild or are they now naturally spawning progeny of hatchery salmon? Are we instilling
exploitation rate caps on progeny of hatchery fish? This is a question that NOAA should
consider when reviewing ESA threatened status of Puget Sound Chinook. We may be protecting
salmon that no longer exist in their pure wild form. If wild Puget Sound Chinook stocks in fact
are no longer viable and have become extinct, harvest restrictions could be retracted, and harvest
commence on abundant hatchery stocks.
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Degradation of salmon habitat and pollution
The Puget Sound Chinook Recovery Plan (2005), developed by the Tribes and WDFW
(and adopted by NOAA Fisheries), identified protection of existing habitat as the most important
action need for the recovery of Chinook stocks. Healthy habitat is critical for all salmon species.
Human land use and development is the main contributor to salmon habitat loss and degradation
to both marine and freshwater environments. Some of these land use issues include human
development, agricultural practices, failing culverts, dams, forest management practices and
pollution. One of the primary recovery actions for salmonids is restriction of harvest, when in
fact destruction of critical salmon habitat is a major contributing factor affecting the recovery of
salmon species.
Habitat restoration efforts have made significant steps toward recovering salmon habitat
in some places, including the construction of log jams in river systems and the removal of dams
like the Elwha Dams. The Squaxin Island Tribe works tirelessly to restore salmon habitat. For
example, before the dam removals on the Elwha River in 2012, a smaller scale dam was removed
from Goldsborough Creek in Mason County, Washington in 2001. The Squaxin Island Tribe in
cooperation with the U.S. Army Corps of Engineers and Simpson Timber Company removed a
no longer functioning, salmon blocking dam that opened up twenty-five river miles of salmon
habitat. There was an immediate response by salmon, where coho and chum salmon accessed the
above dam habitat. Squaxin Island Tribe smolt trap monitoring program has seen a gradual
increase in coho smolt production over the past 17 years. This is just one example of how salmon
have positively responded to habitat restoration. However, despite efforts and commitments to
restore salmon habitat in the Puget Sound region, habitat is still declining in many areas, and
habitat protection efforts need improvement (Judge 2010).
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Nonpoint source pollution has been found to have significant effects on salmon habitat
and the survival of salmon species. Sediment loading, although also a natural phenomenon in
streams, can have a negative effect on fish when agricultural, forest and urban influences
increase sediment loads. Higher levels of sediment increase turbidity. Juvenile coho salmon are
visual feeders and the ability to feed effectively is reduced by increased turbidity, resulting in
depressed growth rates (Berg 1982). Increased suspended sediment eventually settles which can
embed in the bottom and fill essential riffle and pool habitat. The settling of excessive sediments
such as mud from streambanks without vegetation or trees, and runoff from streets; can smother
salmon eggs and will reduce essential primary production and other aquatic vegetation growth
(Bash 2001). The reduction of primary production will have bottom up cascading effects on
trophic levels, directly affecting algae feeding fish or indirectly effecting fish that feed on algae
consuming macro-invertebrates. Increased sediment can also cause respiratory complications for
fish when suspended solids adhere to or abrade gill filaments.
Excessive levels of nitrogen and phosphorus from over fertilizing croplands, leaching
septic systems, livestock waste, or pet waste can cause eutrophication and may foster toxic algae
blooms. Toxic algae consumption by fish can both kill that fish and other fish that may consume
those algae consuming fish. Increased algal and plant production can result in low dissolved
oxygen levels when those plants decay. When oxygen levels reach critical lows, this may alter
fish behavior or outright kill the fish. Low dissolved oxygen has shown to cause stress on
swimming performance adult migrating salmon (Bjornn and Reiser 1991). Low dissolved
oxygen can be lethal, but also can negatively affect salmonid embryo development, hatching, and
size of emerging fry (Spence et al. 1996).
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Agricultural and urban application of toxic pesticides to control insects and weeds can be
lethal to fish even at very low-level concentrations. Low concentrations of pesticides can
interfere with salmonid olfactory senses, restricting their ability to sense to detect predators.
Juvenile salmon exposed to low levels of pesticides were found to continue to move around
searching for food instead of staying immobile or hiding (Scholz 2001). When salmon sense
danger from chemical odors given off from potential predators, they generally stop moving to
appear less visible or seek refuge under banks or woody debris. Other studies have found that
low pesticide concentrations may also reduce salmon prey, disrupt sexual development by
blocking sex hormones and cause disruption to immune systems (Ewing 1999).
Mining operations both active and abandoned can contribute high concentrations of
nonpoint pollutants to streams, rivers and lakes. Acid drainage can kill both fish and other
organisms. Dissolved copper has shown kill zooplankton, an essential prey of sockeye, and
impairs salmon olfaction that helps avoid predators but also imprinting on natal spawning areas
(Bossuyt et al 2005, Tierney 2010).
Urban runoff from impervious surfaces can easily carry heavy metals, oil, fuel, other
toxic chemicals, pet waste, and trash into streams. Spromberg et al. (2016) found that direct
runoff from highways is causing prespawning mortality to coho in urban watersheds. Chemicals
in runoff waters cause coho to gasp and swim disoriented until death.
Dams and nonpoint pollution are just two habitat examples that have direct impact on
salmon and salmon habitat. With continued habitat altering practices of human land use and
pollution throughout the marine and freshwater habitat range of Pacific Salmon, salmon habitat
protection and restoration needs continued focus.
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Recommendations
Conserve, Protect and Restore Critical Puget Sound Watersheds and In-River Salmon
Habitat
The primary response action to declining salmon populations has been focused on
harvest. Although restrictions on harvest have provided some relief in recovery of salmon
populations, the underlying problem for salmon recovery is the conservation, protection and
restoration of critical salmon habitat both in the Puget Sound and surrounding watersheds.
Tribal, State and Federal agencies need to communicate to federal legislators in Washington DC
the urgency to prioritize funding and actions to protect habitat that will contribute to the recovery
of both salmon and SRKW. Federal actions should require that federal funding support tribal and
state programs designed to be consistent with state and federal water quality standards as well as
salmon recovery and habitat objectives. A key component in the conservation, protection and
restoration of salmon habitat is enforcement of federal environmental laws. We need to direct
federal agencies to increase enforcement of federal obligations to protect habitat of which
includes the ESA and the Clean Water Act.
For example, in the case of the Clean Water Act, in order to reduce or treat nonpoint
source pollution runoff we need to continue to fund a number practices that have been
implemented by federal, tribal, state, local governments, local watershed councils and lead
integrating organizations (LIO’s). The most common practice to reduce nonpoint source runoff is
the development of vegetation buffers. Riparian buffers provide filtration or absorption of
sediments and pollutants prior to runoff into fish bearing waters from agricultural and forest
lands, urban areas, and mining operations. Spromberg et al. (2016) found that coho prespawning
mortality was prevented when highway runoff was treated with a biofilter made up of mulch,
sand, and compost. The development of raingardens in urban areas provides vegetation buffers
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for runoff from the large areas of impervious surfaces that carry oil, metals and toxic chemicals.
Reducing impervious surfaces by building roads and parking lots with pervious materials may be
a simple solution toward improving runoff water quality. Instead of rain and snow melt
becoming runoff, the water would be absorbed by pervious surfaces draining into the soil
beneath or drained into storm ponds or raingardens.
Diversion and blocking nonpoint pollutants are two other practices intended to reduce
nonpoint sources from entering bodies of water. Installing barriers and fabric retaining fences
and construction of settlement ponds are effective solutions that help control runoff of animal
waste, sediment, oil, metals, and debris in construction, agricultural, and forest practices. Sealing
abandoned mines also prevents pollutants from becoming runoff.
With numerous sources of nonpoint pollution, it is unrealistic to completely prevent
nonpoint source pollution runoff, but with simple actions by farmers, residential, LIO’s,
watershed councils, and governmental agencies it is possible to reduce nonpoint source pollution.
Reduction of nonpoint pollution will help improve aquatic ecosystems and health of fish
populations. When Congress amended the Clean Water Act in 1987, they implemented the
Section 319 Nonpoint Source Management Program (Section 319). Section 319 was developed
to provide federal leadership and guidance toward state and local government management of
nonpoint sources. State, Tribes and United States territories may receive grants through Section
319 to implement of nonpoint source management projects, technical assistance, training,
monitoring, and education programs. Since 1990 Section 319 has granted approximately $4.2
billion toward tribal and state nonpoint source management projects (EPA 2017). The EPA has
also developed a number of national management measures for agriculture, urban areas, and
forestry to accompany tribal and state management measures. The EPA is the lead federal entity
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for nonpoint source pollution programs, but other federal agencies including the NOAA, U.S.
Department of Agriculture, U.S. Department of Transportation/Federal Highway Administration,
and U.S. Department of the Interior also have nonpoint source pollution programs. Together
federal, tribal, state and local agencies (including LIO’s and enhancement groups) can continue
to implement and improve management of nonpoint source pollution and the quality of water
resources important to salmon health.
The 20 member Tribes of the NWIFC, which includes Squaxin Island Tribe, are
developing gw∂dzadad (Lushootseed term from coastal Salish communities meaning “teaching of
our ancestors.”), a tribal habitat strategy, focused on protecting tribal rights and natural
resources. The task of gw∂dzadad is organized around five key habitats; Pacific Ocean, Puget
Sound nearshore, floodplains, riparian and water. It is based on preserving and restoring the
processes and functions of riverine, marine, and terrestrial ecosystems. Gw∂dzadad is not meant
to be just a tribal approach, it will require coordination and accountability from tribal, federal,
state, city and county agencies (NWIFC gw∂dzadad 2018). This strategy will require interagency
open sharing and accounting of habitat conditions, resource allocations and management of
salmon habitat and other natural resources. It would be ideal for a statewide or regional Pacific
Northwest states wide adoption of a habitat strategy like gw∂dzadad, to improve salmon habitat
by assessing, managing, restoring and maintaining healthy ocean conditions, nearshore habitat,
floodplains, riparian corridors, water quality and water quantity. As we have seen, the list of
salmon habitat concerns is more than removing dams and reducing non-point source pollution. In
order to make any significant progress in the recovery and maintenance of salmon habitat, policy
makers need to make salmon habitat a priority. The health of salmon stocks as well as
sustainable fisheries are dependent upon protecting and restoring salmon habitat elements. For
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Squaxin Island Tribe and other Tribes, the gw∂dzadad habitat strategy is one approach to protect
and recover salmon habitat and salmon stocks.

Initiate, Monitor, and Regulate Adaptive Harvest Management Approaches
Current Puget Sound fall chum salmon management has been static. Fisheries managers
may need to consider updates to their management regimes in order to provide a balance of catch
to all fisheries and ensure that escapement is being met without placing most of the burden of
conservation on terminal area fisheries managers. At a minimum, fisheries need to reduce
simultaneous exploitation of multiple stocks by limiting mixed-stock fisheries in order to protect
weak stocks. If managers choose to not to protect weak stocks, these stocks may become listed
under ESA in the future, further complicating all management efforts in a mixed-fishery regime.
A sustainable management approach for Puget Sound fall chum salmon in the form of
escapement management or terminal area management, can increase the probability that
escapement goals are reached. This is especially true when preseason run sizes or in-season run
sizes are expected to be low. Use of an escapement management or terminal area management
approach will allow fisheries managers to have more control over catches and increase the
likelihood of reaching escapement goals. For example, the depression of summer steelhead and
summer coho on the Skeena River in British Columbia, forced the Canadian Department of
Fisheries and Oceans (DFO) to shift their fisheries in this region to more terminal area fisheries
and reduce mixed stock fisheries in order to focus on more abundant stocks and protect the
weaker stocks (Narver 2000). By using this terminal area management approach along with use
of selective fishing gears in the mixed stock areas, DFO hopes that this will decrease the impacts
on weaker stocks of concern.
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Escapement and terminal area management approaches may also provide terminal area
fishery user groups an opportunity to harvest, which might provide increased harvest, depending
on abundance. Another benefit of escapement management is a higher probability of overescapement. Fisheries managers and fishermen may need to accept some possibility of overescapement of wild stocks as a potential outcome to shifting management priorities, as this will
ensure natural spawning goals are being reached to fully seed all available spawning habitats
(Knudsen 2000). Over-escapement can result in increased levels of adult spawners on the
spawning grounds, which could result in increased fry production. Such increases in production
could also provide a buffer for possible environmental factors like flooding, which could scour
redds, thereby decreasing egg survival. Over-escapement can also provide increased marine
derived nutrients within the riverine ecosystem (Cederholm et al. 2000).
Any disruption to current Puget Sound chum salmon fisheries management will
undoubtedly have a negative impact on some fishery user groups. A change from current mixedstock fisheries could disrupt economic and social infrastructure of the regional salmon industry;
purse seiners, gill netters, fish buyers, and fish processors (Knudsen 2000). Also, overescapement implies a foregone harvestable surplus, which is a lost economic opportunity for the
fishing industry. However, with the growing concerns over salmon habitat degradation and
changing climate conditions in the marine environment and inland, managing for overescapement may provide a conservation buffer that could result in higher abundances for future
fishing.
What might be missing in our current fisheries management is a resilient, collaboratively
designed and maintained toolbox of effective alternative options for fisheries managers to select
from in order to tailor adaptive management from year to year, or even in the course of a year.
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For example, Squaxin evaluates the success and failures of its fisheries yearly to ensure optimum
fishing opportunity as well as meeting the required minimum escapement goals for the region’s
stocks.
In 2009, Squaxin by-catch of chum salmon in the coho fishery exceeded past years
catches and significantly impacted the escapement timing of some chum salmon stocks. During
the coho beach seine fishery, fishermen began to target chum salmon earlier than usual due to
poor hatchery coho returns. Targeting occurred in a popular marine fishing area, where multiple
chum salmon stocks were present. In 2010, the Squaxin closed this marine area during the coho
fishery to limit bycatch and protect multiple stocks of migrating chum salmon. Bycatch of chum
salmon during the coho fishery has significantly been reduced since this implementation of this
marine area closure.
Another alternative management tool is the use of GSI data collection in mixed-stock
fisheries. These data could identify individual stock run timing within the mixed-stock fishing
areas. Although each year’s timing can be variable, managers could evaluate average run timing
for each stock. Fisheries managers could use these data to restrict fishing during known run
timing of weak stocks to avoid interception of those stocks of concern. Use of this management
tool would be accompanied by an increase in cooperative data collection by the co-managers of
the resources. Such an increase in data collection would require increased funding because
analysis of GSI data can be very costly. Analyze chum salmon samples for microsatellite
baseline DNA analysis cost $25 per sample and 14-microsatellite baseline DNA analysis cost
$17 per sample, plus the cost of sampling: chartering a boat, staffing to collect data, delivering
data to lab, and evaluation of GSI analysis (William Patton, Northwest Indian Fisheries
Commission, personal communication, November 14, 2017). Provided that enough data has been
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collected fisheries managers could develop a preseason chum salmon fisheries management
model. This tool could be helpful in developing fisheries that are timed to target the more
abundant chum salmon stocks in a mixed-stock area.

More Effectively Assess and Manage Puget Sound Pinniped Populations
Federal, state and tribal agencies need to collaborate on cooperative studies to assess the
populations of pinniped throughout Puget Sound as well as identify the level of impacts these
marine mammals have on Chinook availability for both SRKW and fishermen. Recent studies in
2015 have identified that seals and sea lions consume double the number of Chinook consumed
by SRKW and six times more than the commercial and recreational fisheries catch combined
(Chasco et al. 2017). When enough data are collected to assess populations in Puget Sound,
federal, tribal and state agencies should develop a pinniped management plan. The management
plan should include take provisions to hunt seals or sea lions in a sustainable manner. This would
require modification of the MMPA. Seals were once harvested by Pacific Northwest Tribes, so
harvest could be limited to Treaty Tribes. For example, the Makah tribe have a treaty right to
hunt seals as stated in the Treaty of Neah Bay Article 4: “The right of taking fish and of whaling
or sealing at usual and accustomed grounds and stations is further secured to said Indians…”
Hunting seals and sea lions in Puget Sound may not be popular among the general public,
but recent legislation in Washington DC has amended the MMPA to allow for lethal take in the
Columbia River. US Senate Bill 3119 (2018) amended the MMPA to authorize NOAA fisheries
to issue permits over the next five years to Washington, Oregon, Idaho, Nez Perce Tribes,
Confederated Tribes of the Umatilla, Warm Springs, and Yakama Nation to kill sea lions within
portions of the Columbia River and its tributaries to protect salmon from predation. Permits are
limited to a cumulative annual taking of up to 920 sea lions. If this amendment of the MMPA
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proves to be helpful in the protection and recovery of endangered and threatened salmonids on
the Columbia River, it maybe something to propose for Puget Sound management of pinnipeds.

Improve User Group Relationships- Tribal vs Non-Indian
Education is instrumental in improving relationships amongst fisheries user groups.
Education of tribal treaty rights to harvest salmon should be taught not only in our K-12
curriculum but also to the relevant state, city and county agencies as well as commercial and
recreational user groups. Understanding treaty rights may provide the non-Indian community
with a better appreciation this right to harvest salmon resources. At the same time, I think it is
also important for tribal people to understand non-Indian interest in fishing for salmon. We as
co-managers can build a positive working relationship to work together to educate the public,
business and government on the major issues impacting salmon and the actions that are needed
to ensure sustainability of the salmon resource. Restoration projects and conservation projects
are other ways to provide opportunity for commercial and recreational sectors to get involved in
the recovery of salmon. Taking some ownership in the recovery of salmon may provide
fishermen more connection to the resource they love and appreciation for sustainable approaches
to managing salmon resources.
It is important recognize that any action undertaken to managing salmon resources at a
sustainable level will result in both winners and losers. Changes in salmon recovery policy may
affect the people of the northwest in many different ways. Businesses may accrue more cost if a
salmon policy requires those businesses to reduce their environmental impact on salmon habitat.
People planning to build a home may be required to obtain more permits and environmental
surveys prior to construction. Shoreline property owners may have to remove shoreline armoring
(bulkheads) and use native shoreline plants or more natural salmon and forage fish habitat
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friendly materials to protect shoreline property. Removal of hydroelectric dams will incur a cost
to electric companies and the consumers of electricity yet opens the door for alternative sources
of energy like wind and solar power. Fishermen may need to stop fishing for one or more life
cycles of salmon to help provide relief. The first step is making a commitment to prioritize the
recovery of salmon.

Conclusion
Based on history, data, and contemporary observations we have long since outgrown
Huxley’s view of “the great sea fisheries being inexhaustible” (Huxley 1883). It appears that
fisheries managers and policy makers want to adopt sustainable salmon fisheries management
approaches but encounter obstacles of overcoming the many policy preferences of the fishery
management agencies (Tribal, Federal, and State), fishery user groups, and public. It is important
that fisheries management not remain static and instead be open to adaptive management
approaches. Puget Sound fisheries managers must continue to monitor, evaluate and assess the
impacts harvest has on salmon stocks, regardless of the management regime used.
A historic priority of harvest at any cost was once the primary obstacle to the recovery
and preservation of natural salmon populations. With a growing human population and increased
development within the Puget Sound region, degradation of watersheds and critical salmon
habitat have overtaken harvest as the primary obstacle to the recovery of salmon. Salmon stocks
will not recover unless managers prioritize recovery efforts on restoring and maintaining critical
salmon habitat. NOAA fisheries as a federal agency implementing and enforcing ESA, must
continue monitoring, evaluating, and assessing our Puget Sound Chinook fisheries as well as
protecting and restoring critical salmon habitat. Regulating harvest is still a key component in
wild salmon recovery efforts along with protecting and restoring habitat. These will provide the
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necessary tools for sustainably managing our salmon resources. If protecting and restoring
critical salmon habitat does not become a priority of NOAA Fisheries, fisheries managers and
society, we risk losing not only “wild” populations of salmon to extinction, but possibly the
extinction of the SRKW in our lifetime. This would leave us with only artificially produced
hatchery salmon for harvest. In many cases today, hatchery salmon are the only salmon available
for harvest. Healthy habitats are also crucial to the survival of hatchery salmon.
The policy decisions we make on how we manage our salmon resources will likely not
see win-win solutions, but some sort of compromise that will result in both winners and losers. If
we choose to manage our fisheries more sustainably or to achieve “conditions that support
healthy, diverse, and productive ecosystems, viable aboriginal, sport, and commercial fisheries,
and vital and stable communities throughout the historical range of anadromous Pacific
salmonids,” not only will the salmon resource win, most fisheries managers and their user groups
will win in the long run (Knudsen et al. 2000).
We also can learn a lot about sustainable natural resources management from local tribal
communities gw∂dzadad, “teaching of our ancestors.” Gw∂dzadad or tribal teachings of traditional
foods and medicines are passed down through oral history from generation to generation. The
Tribes “powerful traditional science included understanding techniques for gathering and
knowing when the most potent time was to harvest,” (Charlene Krise, Tribal Council Vice
Chairwoman, Squaxin Island Tribe Krohn & Segrest 2010). Through traditional teachings
Squaxin Island tribal members are taught at an early age to respect natural resources and the
environment. Tribal youth learn on the fishing boat from their parents and grandparents about the
significance of salmon to their culture and the importance of meeting escapement needs to ensure
sustainable salmon runs for seven generations in the future (Charlene Krise, Squaxin Island
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Tribal Council Vice Chairwoman, personal communication June 2018). Squaxin Island Vice
Chairwoman Krise shares that Squaxin people believe that if you watch, look and listen you can
learn much about our natural resources, marine waters, beaches, creeks, and land (Personal
communication June 2018). Traditional ecological knowledge is highly regarded as a sacred gift
from tribal ancestors, contributing to living a long and sustainable life for both the salmon and
the tribal community. The combination of traditional harvest practices and spiritual beliefs of
Pacific Northwest Tribes have provided a historical glimpse of sustainable fishery management.
Policy should consider the development of a sustainable salmon resource management
plan based on the best available science and traditional ecological knowledge and future human
development must meet the needs of the present without compromising the “seven generations in
the future.”
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Appendices
Appendix 1. ESA Listed Puget Sound Chinook, Chum and Steelhead Stocks (64 FR 14308; 70
FR 37160; 72 FR 26722).
Salmonid Species

Evolutionary Significant Unit/Distinct Populations Segments

ESA Listing Date

Listing Classification

Puget Sound Chinook Salmon

Oncorhynchus tshawytscha
Chinook Salmon

Cascade River
Cedar River
Dungeness River
Elwha River
Green River
Original listing date:
Lowe Sauk River
March 24, 1999
Lower Skagit River
Mid-Hood Canal
Nisqually River
North Fork Nooksack River
North Fork Stillaguamish River
Puyallup River
Sammamish River
Skokomish River
Skykomish River
Snoqualmie River
South Fork Nooksack River Recent Status Review:
June 28, 2005
South Fork Stillaguamish River
Suiattle River
Upper Sauk River
Upper Skagit River
White River

Hood Canal Summer Chum

Oncorhynchus keta
Chum Salmon

Threatened

Original listing date:
March 25, 1999

Hood Canal
Strait of Juan de Fuca

Threatened
Recent Status Review:
June 28, 2005

Puget Sound Steelhead

Oncorhynchus mykiss
Steelhead
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Cedar River
Dungeness River
East Hood Canal
Elwha River
Green River
Nisqually River
Nooksack River
North Lake Washington/Lake Sammamish
Pilchuck River
Puyallup River/Carbon River
Sammamish River/Bellingham Bay
Sequim/Discovery Bay independent tributaries
Skagit River
Skokomish River
Snohomish/Skykomish Rivers
Snoqualmie River
South Hood Canal
South Puget Sound
Stillaguamish River
Strait of Juan de Fuca independent tributaries
Tolt River
West Hood Canal
White River

Original listing date:
May 11, 2007

Threatened

Appendix 1. Maps showing locations of Puget Sound Chinook, Steelhead and Hood Canal Summer Chum ESUs.
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Appendix 2. Location of Western Washington Tribes Reservations: Washington Territorial Governor Isaac
Stevens negotiated five treaties with Tribes within western Washington. These were the treaties of Medicine
Creek, Neah Bay, Olympia, Point Elliot and Point No Point. The United States used these treaties as a peaceful
resolution to acquire Native American lands and resources to accommodate the wave of homesteaders moving
west. In exchange for the ceded lands and resources these treaties the Tribes would be relocated to a reservation
and the right to fish, hunt and gather in all of their traditional areas. The red dots on the map indicate location of
western Washington Tribes reservations.

*Map was taken from the Northwest Indian Fisheries Commission (2016).
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Appendix 3. Example of two methods of early Native American fish traps. Images taken from Stewart
(1977).
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Appendix 4. Puget Sound Exploitation Rate Ceilings: The table below are exploitation rate (ER) ceilings,
low thresholds, and critical exploitation rate ceilings for Puget Sound Chinook Management Units that the comanagers will use for the 2019-2020 season. Bold underlined ER ceilings indicate the controlling objective
based on 2019 forecasts. Nooksack, Stillaguamish, and Mid-Hood Canal Chinook are in critical status and will
be the weak stocks driving management considerations in 2019. Received at Tribal/State Comanagers meeting
February 28, 2019. SUS= Southern U.S. and PT SUS= Pre-terminal SUS exploitation.
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Appendix 5. Puget Sound Marine Fishing Areas Map. WDFW commercial fall chum salmon fisheries occur in Marine Areas 10 &11. Squaxin
Island Tribe chum salmon fisheries primarily occur in the deep south Puget Sound regions in Marine Areas 13G (Eld Inlet), 13H (Totten Inlet), and
13J (Skookum Inlet). and Map is a modified version retrieved from WDFW Puget Sound Commercial Salmon Regulations (WDFW 2018;WAC 22022-030).
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Appendix 6. South Puget Sound wild fall chum salmon escapement and goals, 2007-2017 (William Patton, Northwest Indian Fisheries
Commission, Marisa Litz Washington Fish and Wildlife personal communication, October 2018). Escapement values shaded in pink with red text
indicate escapement not being met.

Wild Fall Chum Marine Escapement Goal Escapement
Production Unit Mgt. Area Even Year Goal Odd Year 2007
South Puget Sound
South Puget Sound Runsize 1,036,774
East Kistap
10E
21,500
18,000 110,414
Puyallup
11A
1,900
1,500 5,191
Carr Inlet
13A
1,900
1,500 14,177
Chambers Cr.
13C
350
250
0
Henderson Inlet

13E

Eld Inlet
13G
Totten Inlet
13H
Skookum Inlet
13I
Hammersley Inlet 13J
Case Inlet
13K
Escapement Goal not being met
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750

600

18,500
14,400
2,100
17,000
1,800

14,500
11,500
1,500
13,500
1,500

754

2008 2009 2010 2011 2012 2013 2014 2015 2016 2017
464,193 344,854 627,131 548,484 613,087 597,762 589,869 503,531 380,732 600,000
21,398

29,754

2,437
12,272
23

1,562 6,855 12,277 493
2,886 27,472 11,009 11,152
0
40
24
35

390

106

32,956

480

17,536
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32,711

273

33,678

13,949

20,709 31,862

695 2,491 396
6,079 11,584 11,898
15
54
4

507 3,359
6,527 8,889
40 36

680

38,065

838

239

675 197

64,421 45,298 36,689 28,185 48,904 32,711 49,459 50,366 53,315 44,167 27,005
58,285 20,045 25,388 27,098 18,763 17,525 29,673 27,131 21,668 25,944 17,142
24,331 10,534 29,105 27,983 17,661 32,139 16,155 23,692 17,122 22,679 17,446
35,672 2,907 3,557 2,685 5,304 9,839 9,264 11,720 6,239 6,342 19,861
2,046 1,054 854 2,266 1,068 2,563 1,984 1,206 2,030 1,546 1,253

Appendix 7. Comparative table of Puget Sound fall chum salmon harvest between WDFW Commercial
and Puget Sound Treaty Tribes (Washington Department of Fish and Wildlife 2018). * 2017& 2018 Estimated Inseason Runsize. Final Runsize has not been finalized.

Year
2007
2008
2009
2010
2011
2012
2013
2014
2015
2016
2017
2018

Puget Sound Fall
Chum Runsize
1,036,774
464,193
344,854
627,131
548,484
613,087
597,762
589,869
503,531
380,732
600,000
478,000

WDFW
Commercial
309,433
127,963
110,727
209,547
200,680
268,649
225,015
192,669
223,480
126,406
258,246
163,099

Puget Sound
Treaty Tribes
330,381
170,709
80,176
200,060
130,026
147,558
172,395
175,986
108,229
85,420
115,927
99,915

Appendix 7-Graph 1. Comparative graph of Puget Sound fall chum salmonharvest between WDFW
Commercial and Puget Sound Treaty Tribes. 2017 & 2018 run size is an estimated in-season run size; post
season has not been finalized.
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