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1. INTRODUCTION 

1.1 Background on the Tribal Plan Limit  

The Tribal Plan Limit for tribal resource management plans (50 CFR 223.204) creates a section 4(d) 
limitation on the ESA section 9 take prohibitions for Tribal Plans where the Secretary of Commerce 
(Secretary) has determined that implementing the Tribal Plan will not appreciably reduce the 
likelihood of listed salmonid survival and recovery.  The purpose of the Tribal Plan Limit is to 
establish a process whereby the conservation needs of listed species are met while respecting Tribal 
rights, values, and needs and not abridge any treaties, rights, executive orders, or statutes.  The rule 
recognizes the Secretary’s trust responsibilities to the Tribes and reinforces the commitment to 
government-to-government relations expressed in Secretarial Order 3206.  The rule also requires the 
Secretary, in consultation with the Tribes, to use the best available scientific and commercial data 
(including any Tribal data and analysis) to determine a Tribal Plan’s impact on the biological 
requirements of listed salmonids. 

1.2 Tribal Plan  

On January 12, 2022, The Northwest Indian Fisheries Commission (NWIFC) submitted a Puget 
Sound Tribal Salmon Research Plan (Tribal Plan) on behalf of eighteen tribes and tribal 
organizations in the Puget Sound for review under the Tribal Plan Limit.  Tribes and tribal 
organizations covered by the Tribal Plan include:  Nooksack Tribe, Lummi Indian Nation, 
Swinomish Tribe, Upper Skagit Tribe, Sauk-Suiattle Tribe, Skagit River System Cooperative, 
Tulalip Tribes, Stillaguamish Tribe, Puyallup Indian Tribe, Muckleshoot Indian Tribe, Squaxin 
Island Tribe, Nisqually Tribe, Port Gamble S’Klallam Tribe, Skokomish Tribe, Lower Elwha 
Klallam Tribe, Jamestown S’Klallam Tribe, Suquamish Tribe, and Point No Point Treaty Council.  
The Tribal Plan identifies a variety of research and assessment activities intended to provide the 
technical basis for harvest and hatcheries management, and conserving and restoring salmon stocks 
and their habitat.  The majority of the current research is motivated by a need to improve our 
understanding of salmonid freshwater and marine survival.  Many of the activities are also intended 
to provide information to help plan, implement, and monitor habitat protection and restoration 
efforts.  The following provides a brief summary of the Tribal Plan and sets the context for NMFS’ 
review. 

The Tribal Plan contains 37 projects they anticipate conducting between January 1, 2022 and 
December 31, 2026.  The Tribal Plan describes Tribal research and assessment activities in the Puget 
Sound region that directly or indirectly affect listed Puget Sound (PS) Chinook salmon, PS 
steelhead, Hood Canal summer-run (HCS) chum salmon, and southern Distinct Population Segment 
of eulachon (Southern eulachon).  Tribal resource management entities cooperate with the 
Washington Department of Fish and Wildlife (WDFW) and other state and local agencies in carrying 
out many of the activities.  The Tribal Plan describes only those activities that are principally funded 
through, and managed by, Tribal governments.  This Tribal Plan falls within the regulatory 
definition of “Tribal Plans” in the Tribal Plan Limit (50 CFR 223.204(b)(1)).  As the Tribal Plan 
Limit specifies, NMFS consulted regularly with the Tribes during development of the Tribal Plan.  
We provided guidance on research to be covered under the Tribal Plan Limit, exchanged 
information, and discussed what would be needed to help conserve the listed salmonids. 
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1.3 Scope and Structure of NMFS’ Analysis  

The Tribal Plan directs research activities at the threatened PS steelhead and Southern eulachon 
Distinct Population Segments (DPSs) and PS Chinook salmon and HCS chum salmon Evolutionarily 
Significant Units (ESUs).1  Implementation of the Tribal Plan will affect those species throughout 
the estuarine and riverine portion of their ranges within the Puget Sound area. 

Part II of this document summarizes biological information about the species, describes their 
biological requirements, and identifies the factors affecting those biological requirements.  Part III 
describes the types of research proposed, the anticipated annual take, and the Tribal Plan’s impact on 
the biological requirements of the species.  Part III also describes other criteria NMFS uses to 
determine if the research activities would appreciably reduce the likelihood of survival and recovery 
of PS Chinook salmon, PS steelhead, HCS chum salmon, and Southern eulachon. 

At the NWIFC’s request, NMFS assessed research activities proposed to occur from 2022 through 
2026.  Although the Tribal Plan describes only the 37 projects that are planned for 2022, all of these 
projects are multiple year projects that were active during 2021 and are mostly expected to extend 
well beyond 2026, so the proposed action reflects this expectation.  In addition, the proposed action 
also includes a 10% buffer added to the take and mortality requests for the 37 projects for all species, 
life stages, and production.   

There are several reasons for including a 10% buffer as part of the action. One, year-to-year 
fluctuations in out-migrant and escapement run size may result in larger than anticipated levels of 
take and mortality.  Two, the Tribes anticipate additional research projects will be submitted in 
future years that are similar to the research analyzed in this document.  Three, some of the research 
currently described in the Tribal Plan may increase in scope (i.e., require additional take, expand to 
other areas, include other life stages).  Four, increases in funding, changes in environmental factors 
(floods, droughts, etc.), and Tribal program changes are expected to require the Tribes to request 
additional research and modify research projects they have already submitted.  Although it is 
difficult to anticipate the actual amount of take that will be requested, NMFS believes that adding 
this buffer to take already requested is a reasonable precaution in preparing for the inevitable 
research requests.  Moreover, evaluating a higher take level now provides for a more robust analysis 
of the effects of the proposed research.  NMFS finds it is necessary and advisable to analyze this 
forecasted take at this time so that additional or modified research projects are implemented in an 
expeditious manner to the benefit of the ESA-listed species. 

NMFS and the Tribes will review new and modified research requested during the period of the plan 
and determine whether it meets the factors in the rule, fits within the analysis of this document, and 
would be conducted using the same methods and for the same purposes as the research activities 
analyzed herein.  Any additional research activities added to the Tribal Plan during this and future 
years will need to comply with the same terms and conditions contained in the Tribal Plan. 

                                                 
1 An ESU of Pacific salmon (Waples 1991) and a DPS of steelhead (71 FR 834) are considered to be “species” as the 
word is defined in section 3 of the ESA.  In addition, it should be noted that the terms “artificially propagated” and 
“hatchery” are used interchangeably in the Opinion, as are the terms “naturally propagated” and “natural.” 
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Finally, some of the projects contained in the Tribal Plan would be funded, managed, or approved by 
Federal agencies.  Federal agencies are responsible for complying with section 7 of the ESA 
whenever they fund activities that may affect listed species or designated critical habitat.  NMFS’ 
review and determination regarding the Federal agency actions will be described in a separate 
biological opinion—National Marine Fisheries Service Endangered Species Act (ESA) Section 
7(a)(2) Biological Opinion and Magnuson-Stevens Fishery Conservation and Management Act 
Essential Fish Habitat (EFH) Consultation on the “Evaluation and Recommended Determination of a 
Tribal Resource Management Plan Submitted for Consideration Under the Endangered Species 
Act’s Tribal Plan Limit [50 CFR 223.204] for the Period January 1, 2022 – December 31, 2026” 
affecting Salmon, Steelhead, and Eulachon in the West Coast Region  (Consultation No. WCR-
2022-00472). 

1.4 Notice of Pending Determination  

As the Tribal Plan Limit requires, the Secretary will seek comment on this pending determination 
through publication of a notice of availability in the Federal Register).  As Part III of this document 
shows, NMFS’ West Coast Region (WCR) Protected Resources Division (PRD) has determined that 
the Tribal Plan will not appreciably reduce the likelihood of listed salmonid survival and recovery, 
and recommends determining that the Tribal Plan for 2022-2026 qualifies for the Tribal Plan Limit. 
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2.       SPECIES SUMMARIES 

For Pacific salmon and steelhead, NMFS commonly uses four parameters to assess the biological 
viability of the populations that, together, constitute the species: spatial structure, diversity, 
abundance, and productivity (McElhany et al. 2000).  These “viable salmonid population” (VSP) 
criteria therefore encompass the species’ “reproduction, numbers, or distribution” as described in 50 
CFR 402.02.  We apply the same criteria for other species as well, such as eulachon, but in those 
instances, they are not referred to as “salmonid” population criteria.  When any animal population or 
species has sufficient spatial structure, diversity, abundance, and productivity, it will generally be 
able to maintain its capacity to adapt to various environmental conditions and sustain itself in the 
natural environment.   

“Spatial structure” refers both to the spatial distributions of individuals in the population and the 
processes that generate that distribution.  A population’s spatial structure depends fundamentally on 
habitat quality and spatial configuration and the dynamics and dispersal characteristics of individuals 
in the population. 

“Diversity” refers to the distribution of traits within and among populations.  These range in scale 
from DNA sequence variation at single genes to complex life history traits (McElhany et al. 2000). 

“Abundance” generally refers to the number of naturally produced adults (i.e., the progeny of 
naturally spawning parents) in the natural environment (e.g., on spawning grounds). 

“Productivity,” as applied to viability factors, refers to the entire life cycle; i.e., the number of 
naturally spawning adults produced per parent.  When progeny replace or exceed the number of 
parents, a population is stable or increasing.  When progeny fail to replace the number of parents, the 
population is declining.  McElhany et al. (2000) use the terms “population growth rate” and 
“productivity” interchangeably when referring to production over the entire life cycle.  They also 
refer to “trend in abundance,” which is the manifestation of long-term population growth rate. 

For species with multiple populations, once the biological status of a species’ populations has been 
determined, NMFS assesses the status of the entire species using criteria for groups of populations, 
as described in recovery plans and guidance documents from technical recovery teams. 
Considerations for species viability include having multiple populations that are viable, ensuring that 
populations with unique life histories and phenotypes are viable, and that some viable populations 
are both widespread to avoid concurrent extinctions from mass catastrophes and spatially close 
enough to allow them to function as metapopulations (McElhany et al. 2000). 

For Southern eulachon, the biological recovery criteria identified in the recovery plan rely on the 
same population viability parameters (i.e., abundance, productivity, spatial structure and temporal 
distribution, and genetic and life history diversity) (NMFS 2017).  However, viability status can’t 
currently be assessed because the lack of information about eulachon distribution, abundance, and 
response to changes in marine and freshwater conditions have precluded the development of 
population viability criteria at this time (NMFS 2017).  In the absence of sufficient information, the 
2017 Recovery Plan for sDPS eulachon instead described a set of qualitative conditions that, if met, 
would indicate that the species is no longer in danger of extinction.  
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A species’ status thus is a function of how well its biological requirements are being met:  the greater 
the degree to which the requirements are fulfilled, the better the species’ status.  Information on the 
status and distribution of all the species considered here can be found in a number of documents, but 
the most pertinent are the status review updates and recovery plans listed in Table 1 and the specific 
species sections that follow.  These documents and other relevant information may be found on the 
NOAA Fisheries West Coast Region website; the discussions they contain are summarized in the 
tables below.  For the purposes of our later analysis, all the species considered here require 
functioning habitat and adequate spatial structure, abundance, productivity, and diversity to ensure 
their survival and recovery in the wild.

http://www.westcoast.fisheries.noaa.gov/


Table 1.  Listing classification and date, recovery plan reference, most recent status review, status summary, and limiting 
factors for each species considered in this opinion. 

Species Listing 
Classification 
and Date 

Recovery Plan 
Reference 

Most 
Recent 
Viability 
Assessme
nts 

Status Summary Limiting Factors 

Puget Sound  
Chinook salmon 

Threatened 
06/28/2005 
(70 FR 
37160) 

SSDC 2007 
NMFS 2006 

NWFSC 
2015 

This ESU comprises 22 populations distributed 
over five geographic areas. Most populations 
within the ESU have declined in abundance over 
the past 7 to 10 years, with widespread negative 
trends in natural-origin spawner abundance, and 
hatchery-origin spawners present in high 
fractions in most populations outside of the 
Skagit watershed. Escapement levels for all 
populations remain well below the Technical 
Recovery Team (TRT) planning ranges for 
recovery, and most populations are consistently 
below the spawner-recruit levels identified by 
the TRT as consistent with recovery. 

● Degraded floodplain and in-river channel 
structure 

● Degraded estuarine conditions and loss of 
estuarine habitat 

● Degraded riparian areas and loss of in-
river large woody debris 

● Excessive fine-grained sediment in 
spawning gravel 

● Degraded water quality and temperature 
● Degraded nearshore conditions 
● Impaired passage for migrating fish  
● Severely altered flow regime 

Puget Sound 
steelhead 

Threatened 
05/11/2007 
(72 FR 
26722) 

NMFS 2019 NWFSC 
2015 

This DPS comprises 32 populations. The DPS is 
currently at very low viability, with most of the 
32 populations and all three population groups at 
low viability. Information considered during the 
most recent status review indicates that the 
biological risks faced by the PS steelhead DPS 
have not substantively changed since the listing 
in 2007, or since the 2011 status review. 
Furthermore, the PS steelhead TRT recently 
concluded that the DPS was at very low 
viability, as were all three of its constituent 
major population groups (MPGs), and many of 
its 32 populations. In the near term, the outlook 
for environmental conditions affecting PS 
steelhead is not optimistic. While harvest and 
hatchery production of steelhead in Puget Sound 
are currently at low levels and are not likely to 
increase substantially in the foreseeable future, 
some recent environmental trends not favorable 
to PS steelhead survival and production are 
expected to continue. 

● Continued destruction and modification of 
habitat 

● Widespread declines in adult abundance 
despite significant reductions in harvest 

● Threats to diversity posed by use of two 
hatchery steelhead stocks 

● Declining diversity in the DPS, including the 
uncertain but weak status of summer-run 
fish 

● A reduction in spatial structure 
● Reduced habitat quality  
● Urbanization 
● Dikes, hardening of banks with riprap, and 

channelization 
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Species Listing 
Classification 
and Date 

Recovery Plan 
Reference 

Most 
Recent 
Viability 
Assessme
nts 

Status Summary Limiting Factors 

Hood Canal  
summer-run chum 
salmon 

Threatened 
06/28/2005 
(70 FR 
37160) 

HCCC 2005 
NMFS 2007 

NWFSC 
2015 

This ESU is made up of two independent 
populations in one major population group. 
Natural-origin spawner abundance has increased 
since ESA-listing and spawning abundance 
targets in both populations have been met in 
some years. Productivity was quite low at the 
time of the last review, though rates have 
increased in the last 5 years, and have been 
greater than replacement rates in the past 2 years 
for both populations. However, productivity of 
individual spawning aggregates shows only two 
of eight aggregates have viable performance. 
Spatial structure and diversity viability 
parameters for each population have increased 
and nearly meet the viability criteria. Despite 
substantive gains towards meeting viability 
criteria in the Hood Canal and Strait of Juan de 
Fuca summer chum salmon populations, the 
ESU still does not meet all of the recovery 
criteria for population viability at this time. 

● Reduced floodplain connectivity and 
function 

● Poor riparian condition 
● Loss of channel complexity Sediment 

accumulation 
● Altered flows and water quality 

Southern DPS 
of eulachon 

Threatened 
03/18/2010 
(75 FR 
13012) 

NMFS 2017 Gustafson 
et al. 2016 

The Southern DPS of eulachon includes all 
naturally-spawned populations that occur in 
rivers south of the Nass River in British 
Columbia to the Mad River in California. Sub 
populations for this species include the Fraser 
River, Columbia River, British Columbia and the 
Klamath River. In the early 1990s, there was an 
abrupt decline in the abundance of eulachon 
returning to the Columbia River. Despite a brief 
period of improved returns in 2001-2003, the 
returns and associated commercial landings 
eventually declined to the low levels observed in 
the mid-1990s. Although eulachon abundance in 
monitored rivers has generally improved, 
especially in the 2013-2015 return years, recent 
poor ocean conditions and the likelihood that 
these conditions will persist into the near future 
suggest that population declines may be 
widespread in the upcoming return years 

● Changes in ocean conditions due to climate 
change, particularly in the southern portion 
of the species’ range where ocean warming 
trends may be the most pronounced and may 
alter prey, spawning, and rearing success. 

● Climate-induced change to freshwater 
habitats 

● Bycatch of eulachon in commercial fisheries  
● Adverse effects related to dams and water 

diversions 
● Water quality 
● Shoreline construction 
● Over harvest 
● Predation 
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2.1 Puget Sound Chinook Salmon 

Abundance and Productivity 
 
To estimate the abundance of adult spawners, we took the geometric means of the last 5 years of 
adult returns—as estimated by dam counts, radio-tag studies, PIT-stag studies, redd counts, and 
other methods (Ford 2022). Natural-origin juvenile PS Chinook salmon abundance estimates come 
from applying estimates of the percentage of females in the population and average fecundity to 
escapement data.  Fecundity estimates for the ESU range from 2,000 to 5,500 eggs per female, and 
the proportion of female spawners in most populations is approximately 40% of escapement.  By 
applying a conservative fecundity estimate (2,000 eggs/female) to the expected female escapement 
(both natural-origin and hatchery-origin spawners – 18,641 females), the ESU is estimated to 
produce approximately 37.3 million eggs annually.  Smolt trap studies have researched egg to 
migrant juvenile Chinook salmon survival rates in the following Puget Sound tributaries:  Skagit 
River, North Fork Stillaguamish River, South Fork Stillaguamish River, Bear Creek, Cedar River, 
and Green River (Beamer et al. 2000; Seiler et al. 2002, 2004, 2005; Volkhardt et al. 2005; Griffith 
et al. 2004).  The average survival rate in these studies was 10%, which corresponds with those 
reported by Healey (1991).  With an estimated survival rate of 10%, the ESU should produce 
roughly 3.7 million natural-origin outmigrants annually. 

Juvenile listed hatchery PS Chinook salmon abundance estimates come from the annual hatchery 
production goals.  Hatchery production varies annually due to several factors including funding, 
equipment and human performance, fish health, and adult spawner availability.  Funding 
uncertainties and the inability to predict equipment failures, human error, and disease suggest that 
production averages from previous years is not a reliable indication of future production. For these 
reasons, abundance is assumed to equal production goals.  The combined hatchery production goal 
for listed PS Chinook salmon is roughly 34 million juveniles annually. 

Total abundance in the ESU over the entire time series shows that individual populations have varied 
in increasing or decreasing abundance.  Several populations (North Fork and South Fork Nooksack, 
Sammamish, Green, White, Puyallup, Nisqually, Skokomish, Dungeness and Elwha) are dominated 
by hatchery returns.  Abundance across the ESU has generally increased since the last viability 
assessment, with only 2 of the 22 populations (Cascade and North Fork and South Fork 
Stillaguamish) showing a negative change in the 5-year geometric mean for natural-origin spawner 
abundances (Ford 2022).  Fifteen of the remaining 20 populations showed positive change in the 5-
year geometric mean natural-origin spawner abundances. These same 15 populations have relatively 
low natural spawning abundances of < 1000 fish, so some of these increases represent small changes 
in total abundance. 
 
Across the Puget Sound ESU, 10 of 22 Puget Sound populations show natural productivity below 
replacement in nearly all years since the mid-1980’s.  In recent years, only five populations have had 
productivities above zero: Lower Skagit, Upper Skagit, Lower Sauk, Upper Sauk, and Suiattle. All 
five populations are in the Whidbey Basin of the Skagit River.  The overall pattern continues the 
decline reported in the 2015 Status Review (Ford 2022). 
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None of the 22 Puget Sound populations meet minimum viability abundance targets. The 
populations closest to meeting the planning targets (Upper Skagit, Upper Sauk, and Suiattle) need to 
increase substantially just to meet the minimum viability abundance target.  The Lower Skagit 
population is the second most abundant population, but its natural-origin spawner abundance is only 
10% of the minimum viability abundance target. 
 
Spatial Structure and Diversity 
 
The PS Chinook salmon ESU is made up of naturally spawned Chinook salmon originating from 
rivers flowing into Puget Sound from the Elwha River (inclusive) eastward, including rivers in Hood 
Canal, South Sound, North Sound, and the Strait of Georgia.  The PS Chinook salmon ESU is 
composed of 31 historically quasi-independent populations, 22 of which are extant.  The populations 
are distributed in five geographic regions, or major population groups, identified by the Puget Sound 
Technical Recovery Team (PSTRT) based on similarities in hydrographic, biogeographic, and 
geologic characteristics of the Puget Sound basin (PSTRT 2002).  The ESU also includes Chinook 
salmon from twenty-five artificial propagation programs (85 FR 81822). 
 
Spatial structure and diversity can be evaluated by assessing the proportion of natural-origin 
spawners versus hatchery-origin spawners on the spawning grounds.  From approximately 1990 to 
2018, the proportion of PS Chinook salmon natural-origin spawners showed a declining 
trend.  Considering populations by their MPGs, the Whidbey Basin is the only MPG with 
consistently high-fraction natural-origin spawner abundance: six out of 10 populations.  All other 
MPGs have either variable or declining spawning populations that have high proportions of 
hatchery-origin spawners. 
 
All PS Chinook salmon populations continue to remain well below the TRT planning ranges for 
recovery escapement levels.  Most populations also remain consistently below the spawner-recruit 
levels identified by the TRT as necessary for recovery.  Across the ESU, most populations have 
increased somewhat in abundance since the last 5-year review in 2016, but have small negative 
trends over the past 15 years (Ford 2022).  Productivity remains low in most populations.  Hatchery-
origin spawners are present in high fractions in most populations outside the Skagit watershed, and 
in many watersheds, the fraction of spawner abundances that are natural-origin have declined over 
time.  Habitat protection, restoration, and rebuilding programs in all watersheds have improved 
stream and estuary conditions despite record numbers of humans moving into the Puget Sound 
region in the past two decades.   

2.2 Puget Sound Steelhead 

Abundance and Productivity 
 
To estimate the abundance of adult spawners, we took the geometric means of the last 5 years of 
adult returns—as estimated by dam counts, radio-tag studies, PIT-stag studies, redd counts, and 
other methods (Ford 2022).  Natural-origin juvenile PS steelhead abundance estimates are calculated 
from the estimated abundance of adult spawners and estimates of fecundity.  For this species, 
fecundity estimates range from 3,500 to 12,000 eggs per female; and the male to female ratio 
averages 1:1 (Pauley et al. 1986).  By applying a conservative fecundity estimate of 3,500 eggs to 
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the expected escapement of females (9,728 females), 34.05 million eggs are expected to be produced 
annually.  With an estimated survival rate of 6.5% (Ward and Slaney 1993), the DPS should produce 
roughly 2.21 million natural-origin outmigrants annually. 
 
Juvenile listed hatchery PS steelhead abundance estimates come from the annual hatchery 
production goals (WDFW 2021).  The combined hatchery production goal for listed PS steelhead is 
roughly 274 thousand juveniles annually. 
 
Abundance information is unavailable for approximately one-third of the populations, and this is 
disproportionately true for summer-run populations.  In most cases where no information is 
available, we assume that abundances are very low.  Increases in spawner abundance were observed 
in a number of populations over the last 5 years (Ford 2022).  These improvements were 
disproportionately found in the South and Central Puget Sound, Strait of Juan de Fuca, and Hood 
Canal MPGs, and primarily among smaller populations.  The apparent reversal of strongly negative 
trends among winter-run populations in the White, Nisqually, and Skokomish rivers decreased (to 
some degree) the demographic risks those populations face.  Certainly, improvement in the status of 
the Elwha River steelhead (winter- and summer-run) following the removal of the Elwha dams 
reduced the demographic risk for the population and MPG to which it belongs.  Improvements in 
abundance were not as widely observed in the Northern Puget Sound MPG.  Foremost among the 
declines were summer- and winter-run populations in the Snohomish Basin. In particular, the only 
summer-run population with a long-term dataset, declined 63% during the 2015-2019 period with a 
negative 4% trend since 2005 (Ford 2022). 
 

Spatial Structure and Diversity 
 
The PS steelhead DPS is composed of naturally spawned anadromous Oncorhynchus mykiss 
(steelhead) originating below natural and manmade impassable barriers from rivers flowing into 
Puget Sound from the Elwha River (inclusive) eastward, including rivers in Hood Canal, South 
Sound, North Sound, and the Strait of Georgia.  Steelhead are found in most of the larger accessible 
tributaries to Puget Sound, Hood Canal, and the eastern Strait of Juan de Fuca.  Surveys of the Puget 
Sound (not including the Hood Canal) in 1929 and 1930 identified steelhead in every major basin 
except the Deschutes River (Hard et al. 2007).  This DPS also includes hatchery steelhead from five 
artificial propagation programs (85 FR 81822). 
 
Although PS steelhead populations include both summer- and winter-run life-history types, winter-
run populations predominate.  For the PS steelhead DPS, Myers et al. (2015) identified three MPGs 
with 27 populations of winter-run steelhead and nine populations of summer-run 
steelhead.  Summer-run stock statuses are mostly unknown; however, most appear to be small, 
averaging less than 200 spawners annually (Hard et al. 2007).  Summer-run stocks are primarily 
concentrated in the northern Puget Sound and the Dungeness River (Myers et al. 2015). 
 
A number of fish passage actions have improved access to historical habitat in the past 10 
years.  The removal of dams on the Elwha, Middle Fork Nooksack, and Pilchuck rivers, as well as 
the fish passage programs recently started on the North Fork Skokomish and White rivers will 
provide access to important spawning and rearing habitat.  While there have been some significant 
improvements in spatial structure, it is recognized that land development, loss of riparian and forest 
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habitat, loss of wetlands, and demands on water allocation all continue to degrade the quantity and 
quality of available fish habitat. 
 
The recovery plan for PS steelhead (NMFS 2019) recognizes that production of hatchery fish of both 
run types—winter run and summer run—has posed a considerable risk to diversity in natural 
steelhead in the Puget Sound DPS.  Overall, the risk posed by hatchery programs to naturally 
spawning populations has decreased during the last 5 years with reductions in production (especially 
with non-local programs) and the establishment of locally-sourced broodstock. Unfortunately, while 
competition and predation by hatchery-origin fish can swiftly be diminished, it is unclear how long 
the processes of natural selection will take to reverse the legacy of genetic introgression by hatchery 
fish.   
 
The Northwest Fisheries Science Center (NWFSC) found that the PS steelhead DPS viability has 
improved since Hard et al. (2015) concluded it was at very low viability (Ford 2022).  Perhaps more 
importantly, improvements were noted in all three of the DPS’s MPGs and many of its 32 
demographically independent populations (DIPs) (Ford 2022).  However, in spite of improvements, 
where monitoring data exists, most populations remain at low abundance levels. 

2.3 Hood Canal Summer-run Chum Salmon 

Abundance and Productivity 
 
To estimate the abundance of adult spawners, we took the geometric means of the last 5 years of 
adult returns—as estimated by dam counts, radio-tag studies, PIT-stag studies, redd counts, and 
other methods (Ford 2022).  Natural-origin juvenile HCS chum abundance estimates are calculated 
from the estimated abundance of adult spawners and estimates of fecundity.  For this species, 
fecundity estimates range from 3,500 to 12,000 eggs per female; and the male to female ratio 
averages 1:1 (Pauley et al. 1986).  By applying a conservative fecundity estimate of 3,500 eggs to 
the expected escapement of females (9,728 females), 34.05 million eggs are expected to be produced 
annually.  With an estimated survival rate of 6.5% (Ward and Slaney 1993), the ESU is expected to 
produce roughly 2.21 million natural-origin outmigrants annually. 
 
Juvenile listed hatchery HCS chum abundance estimates come from the annual hatchery production 
goals (WDFW 2021).  Two artificial propagation programs are currently listed as part of the ESU 
(50 CFR 223.102); however, only one program is currently active.  The combined hatchery 
production goal for listed HCS chum is 150 thousand juveniles annually. 
 
Managers have been estimating total spawner and natural spawner returns for this ESU since 
1974.  The estimates are based on spawning ground surveys and genetic stock identification (Ford 
2022).  For the two populations that comprise this ESU, 15-year trends in log natural-origin spawner 
abundance over two time periods (1990 – 2005 and 2004 – 2019) show strongly positive trends in 
both populations in the first time period, but trends have decreased to close to zero in the most recent 
15-year period (Ford 2022).  Since 2016, abundances for both populations have sharply decreased. 
This decline began in 2017 for the Strait of Juan de Fuca population and in 2018 for the Hood Canal 
population. Despite substantive gains towards meeting viability criteria in the Hood Canal and Strait 
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of Juan de Fuca summer chum salmon populations, the ESU still does not meet all of the recovery 
criteria for population viability at this time (Ford 2022). 
 
Productivity for this ESU had increased at the time of the last 5-year review (NWFSC 2015). 
However, productivity has declined for both populations in the last several years (Ford 
2022).  Productivity rates have varied above and below replacement rates since at least 1975 and 
have averaged very close to zero (1:1 replacement) over the last 15 years. 
 

Spatial Structure and Diversity 
 
The species comprises all naturally spawned populations of summer-run chum salmon in Hood 
Canal and its tributaries as well as populations in Olympic Peninsula rivers between Hood Canal and 
Dungeness Bay, Washington. Two artificial propagation programs are included in this ESU: 
Lilliwaup Creek Fish Hatchery Program and Tahuya River Program (85 FR 81822).  Spatial 
structure and diversity measures for the Hood Canal summer chum recovery program include the 
reintroduction and sustaining of natural-origin spawning in multiple small streams where summer 
chum spawning aggregates had been extirpated.  
 
The hatchery contribution varies greatly among the spawning aggregations within each 
population.  It is highest in the Strait of Juan de Fuca population, ranging from 8.4 to 62.8% in the 
Strait of Juan de Fuca population, and 5.8 to 40.2% in the Hood Canal population.  The hatchery 
contribution also decreased over the last several years as hatchery programs were terminated (Ford 
2022).  Supplementation ended by 2011 in the Strait of Juan de Fuca population, and by 2017 in the 
Hood Canal population. 
 
As mentioned in the NWFSC’s viability assessment, Lestelle et al. (2018) suggests the Hood Canal 
population is at negligible risk of extinction, provided that the exploitation rate remains very low 
(Ford 2022).  The Strait of Juan de Fuca population has a much higher risk of extinction, even with 
an exploitation rate of zero (Lestelle et al. 2018, as cited in Ford 2022). As noted above, since 2017, 
both populations have experienced much lower returns, and Lestelle (2020, as cited in Ford 2022) 
showed considerably reduced population performance under a changing ocean climate. 
 
Overall, natural-origin spawner abundance has increased since ESA-listing and spawning abundance 
targets in both populations have been met in some years.  Productivity had increased at the time of 
the last 5-year review (NWFSC 2015), but has declined for the last 3 to 4 years.  Productivity of 
individual spawning aggregates shows only two of eight aggregates have viable 
performance.  Spatial structure and diversity viability parameters have improved and nearly meet the 
viability criteria for both populations.  Despite substantive gains towards meeting viability criteria, 
the ESU still does not meet all of the recovery criteria for population viability at this time, 
however.  Overall, the Hood Canal summer chum salmon ESU remains at moderate risk of 
extinction with viability largely unchanged since the 2015 viability assessment. 
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2.4 Southern Eulachon 

Abundance and Productivity 
 
There are no reliable fishery-independent, historical abundance estimates for Southern eulachon. 
Beginning in 2011, Oregon Department of Fish and Wildlife (ODFW) and Washington Department 
of Fish and Wildlife (WDFW) began instituting annual eulachon monitoring surveys in the 
Columbia River where spawning stock biomass (SSB) is used to estimate spawner abundance 
(NMFS 2017). In addition, WDFW has retrospectively estimated historical SSB in the Columbia 
River for 2000–2010 using pre-2011 expansions of eulachon larval densities (Gustafson et al 2016). 
Spawning stock biomass estimates have also been collected for the Fraser River since 1995 (DFO 
2022). There are currently no additional data available for abundance trends in other watersheds, and 
at this time there are not sufficient data to develop viability criteria or assess the productivity of this 
DPS (NMFS 2017). 
 
In recent years abundance estimates of Southern eulachon in the Columbia River have fluctuated 
from a low of just over 4 million in 2018 to over 96 million in 2021. The geometric mean spawner 
abundance over the past 5 years is just over 23.5 million, though this is almost certainly an 
underestimate as surveys were cut short in 2020. These estimated abundance levels are an 
improvement over estimated abundance at the time of listing (Gustafson et al 2010), but a decline 
from the average abundances at the time of the last status review (Gustafson et al 2016). Since 2018 
annual abundance has been increasing, although the mean abundance estimated in 2021 was only 
about half of the peak annual estimate from the past 20 years (i.e., 185,965,200 in 2014). The 
situation in the Klamath River is also more positive than it was at the time of the 2010 status review 
with adult eulachon presence being documented in the Klamath River in the spawning seasons of 
2011–2014, although it has not been possible to calculate estimates of SSB in the Klamath River 
(Gustafson et al. 2016). The Fraser River population has been at low levels most years since 2004 
although recent years have shown higher spawning numbers which may signal a positive trend (DFO 
2022). SSB estimations of eulachon in the Fraser River from the years 2016 through 2020 have 
ranged from a low of an estimated 861,125 fish in 2017 to a high of 15,352,621 fish in 2020 (DFO 
2022, estimate based on report weight assuming 11.16 fish per pound). 
 
Structure and Diversity 
 
The southern DPS of eulachon is comprised of fish that spawn in rivers south of the Nass River in 
British Columbia to, and including, the Mad River in California.  There are many subpopulations of 
eulachon within the range of the species. At the time the species was evaluated for listing the 
Biological Review Team (BRT) partitioned the southern DPS of eulachon into geographic areas for 
their threat assessment, which did not include all known or possible eulachon spawning areas 
(Gustafson et al 2010). We now know eulachon from these excluded areas (e.g., Elwha River, 
Naselle River, Umpqua River, and Smith River) may have (or had) some important contribution to 
the overall productivity, spatial distribution, and genetic and life history diversity of the species 
(NMFS 2017). We currently do not have the data necessary to determine whether eulachon are one 
large metapopulation, or comprised of multiple demographically independent populations. 
Therefore, we consider the four subpopulations identified by the BRT (i.e., Klamath River, 
Columbia River, Fraser River, and British Columbia coastal rivers) as the minimum set of 
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populations comprising the DPS. Large, consistent spawning runs of eulachon have not been 
documented in Puget Sound river systems, and therefore eulachon spawning in these watersheds are 
not considered part of an independent subpopulation. However, eulachon have been observed 
regularly in many Washington rivers and streams, as well as Puget Sound (Monaco et al. 1990, 
Willson et al. 2006; as cited in Gustafson et al. 2010). 
 
Genetic analyses of population structure indicate there is divergence among basins, however, it is 
less than typically observed in most salmon species. The genetic differentiation among some river 
basins is also similar to the levels of year-to-year genetic variation within a single river, suggesting 
that patterns among rivers may not be temporally stable (Beecham et al 2005). Eulachon in both 
Alaska and the Columbia basin show little genetic divergence within those regions, which is also the 
case among some British Columbia tributaries. However, there is greater divergence between 
regions, with a clear genetic break that appears to occur in southern British Columbia north of the 
Fraser River (Gustafson 2016, NMFS 2017). A 2015 genetic study of single nucleotide 
polymorphism (SNP) markers in eulachon from several geographic regions concluded there may be 
three main groups of subpopulations; a Gulf of Alaska group, a British Columbia to SE Alaska 
group, and a southern Columbia to Fraser group (Candy et al 2015; as cited in NMFS 2017).  

2.5 Relevant for All Listed Species 

The best scientific information presently available demonstrates that a multitude of factors, past and 
present, have contributed to the decline of west coast salmonids.  NMFS’ status reviews, Technical 
Recovery Team publications, and recovery plans for the listed species considered in this opinion 
identify several factors that have caused them to decline, as well as those that prevent them from 
recovering (many of which are the same). Very generally, these include habitat degradation and 
curtailment caused by land use, harvest, and hatchery practices.  NMFS’ decision to list them 
identified a variety of factors that were limiting their recovery.  None of these documents identifies 
scientific research as either a cause for decline or a factor preventing their recovery.  See Table 1 for 
a summary of the major factors limiting recovery of the listed species considered in this opinion.  
For detailed information on how various factors have degraded physical or biological features 
(PBFs), please see any of the following:  Busby et al. 1996, Good et al. 2005, Moyle et al. 2008, 
Gustafson et al. 2010, Ford 2011, NMFS 2016, and Ford 2022. 

 
3.  EVALUATION AND DETERMINATION 

3.1 Tribal Plan Evaluation 

The prohibitions of 50 CFR §223.203(a) relating to PS Chinook salmon, PS steelhead, and HCS 
chum salmon do not apply to any activity undertaken by a tribe, tribal member, tribal permittee, 
tribal employee, or tribal agent in compliance with a Tribal Plan, provided that the Secretary 
determines that implementation of such Tribal Plan will not appreciably reduce the salmonids’ 
likelihood of surviving and recovering.  There are currently no ESA take prohibitions for Southern 
eulachon. In making that determination, the Secretary shall use the best available biological data 
(including any tribal data and analysis) to determine the Tribal Plan’s impact on the biological 
requirements of the species, will assess the effect of the Tribal Plan on survival and recovery, and 
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will determine whether the Tribal Plan specifies procedures by which they will enforce the plan’s 
provisions.    

3.2 Research Activity Types, Methods, and Procedures 

The specific research projects and related take estimates are described in detail in the NWIFC 
submittals and through projects submitted through the NOAA APPS website.  They are incorporated 
here by reference. As described above, the Puget Sound Tribes propose to conduct 37 research 
projects starting in 2022.  The research activities are:  (1) observation activities (such as snorkeling) 
to document fish presence, spawning and habitat surveys conducted both from the stream bank and 
in the water using water and air craft, and observing fish as they move through fish traps; (2) 
capturing fish with traps, nets, hook and line, and backpack electrofishing equipment; (3) 
anesthetizing and handling fish to count/mark/tag them, obtain biometric samples, and document 
marks and tags; (4) non-lethal sampling for stomach contents and tissue samples; and (5) lethal 
tissue sampling. Though Southern eulachon may be encountered, PS Chinook salmon, PS steelhead, 
and HCS chum salmon are the target species for the research described in the Tribal plan. 

The Tribal research projects are split into three different types: (1) Smolt Production Studies, (2) 
Life-History Studies, and (3) Habitat Restoration Monitoring.  Smolt production studies yield 
estimates of outmigrant smolts abundances from a river system which provides essential information 
on the productivity of the population and the cumulative effects of factors that influence freshwater 
survival. By trapping and sampling outmigrants, production may be estimated for individual wild 
stocks and from hatchery outplanting programs. The data collected yield valuable insight on the 
annual variability in freshwater survival and may be used to refine estimates of recruitment. The data 
also enable the quantification of relationships among various factors that influence survival and the 
timing of events in the freshwater phase and smolt production (e.g. flow, peak flow, water 
temperature). Life-history studies describe the life history and ecology of juvenile salmonids in 
freshwater, estuarine, and nearshore marine areas, while quantifying the relationship between habitat 
availability or quality and growth and survival.  These studies assess habitat availability or quality 
and carrying capacity by describing the fundamental aspects of juvenile life history (e.g. residence 
time, growth and survival in freshwater, estuarine, and nearshore marine habitats).  These 
investigations are primarily designed to develop and test hypotheses about habitat limiting factors 
that inform and prioritize habitat restoration efforts.  Habitat restoration monitoring studies the 
distribution and abundance of juvenile and adult salmon in the vicinity of restored or newly 
accessible habitat in order to assess the effectiveness of habitat restoration efforts.  We expect these 
research actions to generate lasting benefits to conservation of the listed fish.  The following section 
will discuss the requested methods and procedures for inclusion in the 2022-2026 Tribal Plan and 
their impact upon the species. 

Capture/handling 

The primary effect of the proposed research on the listed species would be in the form of capturing 
and handling fish.  We discuss effects from handling and anesthetizing fish, and the general effects 
of capture using seines and traps here.  The effects from other capture methods are discussed in more 
detail in the subsections below. 
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Harassment caused by capturing, handling, and releasing fish generally leads to stress and other sub-
lethal effects that are difficult to assess in terms of their impact on individuals, populations, and 
species (Sharpe et al. 1998).  Handling of fish may cause stress, injury, or death, which typically are 
due to overdoses of anesthetic, differences in water temperatures between the river and holding 
buckets, depleted dissolved oxygen in holding buckets, holding fish out of the water, and physical 
trauma.  Stress on salmonids increases rapidly from handling if the water temperature exceeds 18ºC 
or dissolved oxygen is below saturation.  Fish transferred to holding buckets can experience trauma 
if care is not taken in the transfer process, and fish can experience stress and injury from 
overcrowding in traps, nets, and buckets.  Decreased survival of fish can result when stress levels are 
high because stress can be immediately debilitating and may also increase the potential for 
vulnerability to subsequent challenges (Sharpe et al. 1998).  All of the 37 projects associated with 
the Tribal Plan will include permit conditions that mitigate factors that commonly lead to stress and 
trauma from handling, and thus minimize the harmful effects of capturing and handling fish.  When 
these measures are followed, fish typically recover fairly rapidly from handling. 

Electrofishing 

Electrofishing is a process by which an electrical current is passed through water containing fish in 
order to stun them, which makes them easy to capture. It can cause a suite of effects ranging from 
disturbing the fish to killing them.  The percentage of fish that are unintentionally killed by 
electrofishing varies widely depending on the equipment used, the settings on the equipment, and the 
expertise of the technician (Sharber and Carothers 1988, McMichael 1993, Dalbey et al. 1996; 
Dwyer and White 1997).  Research indicates that using continuous direct current (DC) or low-
frequency (30 Hz) pulsed DC waveforms produce lower spinal injury rates, particularly for 
salmonids (Fredenberg 1992, McMichael 1993, Sharber et al. 1994, Snyder 1995). 

Most studies on the effects of electrofishing on fish have been conducted on adult fish greater than 
300 mm in length (Dalbey et al. 1996).  Electrofishing can have severe effects on adult salmonids. 
Adult salmonids can be injured or killed due to spinal injuries that can result from forced muscle 
contractions.  Sharber and Carothers (1988) reported that electrofishing killed 50 percent of the adult 
rainbow trout in their study. 

Spinal injury rates are substantially lower for juvenile fish than for adults.  Smaller fish are subjected 
to a lower voltage gradient than larger fish (Sharber and Carothers 1988) and may, therefore, be 
subject to lower injury rates (e.g., Hollender and Carline 1994, Dalbey et al. 1996, Thompson et al. 
1997). McMichael et al. (1998) reported a 5.1% injury rate for juvenile Middle Columbia River 
steelhead captured by electrofishing in the Yakima River subbasin. 

When using appropriate electrofishing protocols and equipment settings, shocked fish normally 
revive quickly. Studies on the long-term effects of electrofishing indicate that even with spinal 
injuries, salmonids can survive long-term; however, severely injured fish may have stunted growth 
(Dalbey et al. 1996, Ainslie et al. 1998). 

Permit conditions would require that all researchers follow NMFS’ electrofishing guidelines (NMFS 
2000). The guidelines require that field crews: 

● Use electrofishing only when other survey methods are not feasible. 
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● Be trained by qualified personnel in equipment handling, settings, maintenance to ensure 
proper operating condition, and safety. 

● Conduct visual searches prior to electrofishing on each date and avoid electrofishing near 
adults or redds. If an adult or a redd is detected, researchers must stop electrofishing at the 
research site and conduct careful reconnaissance surveys prior to electrofishing at additional 
sites. 

● Test water conductivity and keep voltage, pulse width, and rate at minimal effective levels. 
Use only DC waveforms. 

● Work in teams of two or more technicians to increase both the number of fish seen at one 
time and the ability to identify larger fish without having to net them.  Working in teams 
allows netter(s) to remove fish quickly from the electrical field and to net fish farther from 
the anode, where the risk of injury is lower. 

● Observe fish for signs of stress and adjust electrofishing equipment to minimize stress. 
● Provide immediate and adequate care to any fish that does not revive immediately upon 

removal from the electrical current. 

The preceding discussion focused on the effects of backpack electrofishing and the ways those 
effects would be mitigated. In larger streams and rivers, electrofishing units are sometimes mounted 
on boats or rafts.  These units often use more current than backpack electrofishing equipment 
because they need to cover larger and deeper areas.  The environmental conditions in larger, more 
turbid streams can limit researchers’ ability to minimize impacts on fish.  As a result, boat 
electrofishing can have a greater impact on fish.  

Gastric Lavage 

Knowledge of the food and feeding habits of fish are important in the study of aquatic ecosystems. 
However, in the past, food habit studies required researchers to kill fish for stomach removal and 
examination.  Consequently, several methods have been developed to remove stomach contents 
without injuring the fish. Most techniques use a rigid or semi-rigid tube to inject water into the 
stomach to flush out the contents. 

Few assessments have been conducted regarding the mortality rates associated with nonlethal 
methods of examining fish stomach contents (Kamler and Pope 2001).  However, Strange and 
Kennedy (1981) assessed the survival of salmonids subjected to stomach flushing and found no 
difference between stomach-flushed fish and control fish that were held for three to five days.  In 
addition, when Light et al. (1983) flushed the stomachs of electrofished and anesthetized brook trout, 
survival was 100% for the entire observation period.  In contrast, Meehan and Miller (1978) 
determined the survival rate of electrofished, anesthetized, and stomach-flushed wild and hatchery 
coho salmon over a 30-day period to be 87% and 84% respectively. 

Hook and Line 

Fish caught with hook and line and released alive may still die due to injuries and stress they 
experience during capture and handling.  Angling-related mortality rates vary depending on the type 



 

13  

of hook (barbed vs barbless), the type of bait (natural vs artificial), water temperature, anatomical 
hooking location, species, and the care with which fish are handled and released (level of air 
exposure and length of time for hook removal). 

The available information assessing hook and release mortality of adult steelhead suggests that hook 
and release mortality with barbless hooks and artificial bait is low.  Nelson et al. (2005) reported an 
average mortality of 3.6% for adult steelhead that were captured using barbless hooks and radio 
tagged in the Chilliwack River, BC.  The authors also note that there was likely some tag loss and 
the actual mortality might be lower. Hooton (1987) found catch and release mortality of adult winter 
steelhead to average 3.4% (127 mortalities of 3,715 steelhead caught) when using barbed and 
barbless hooks, bait, and artificial lures.  Among 336 steelhead captured on various combinations of 
popular terminal gear in the Keogh River, the mortality of the combined sample was 5.1%.  Natural 
bait had slightly higher mortality (5.6%) than did artificial lures (3.8%), and barbed hooks (7.3%) 
had higher mortality than barbless hooks (2.9%).  Hooton (1987) concluded that catching and 
releasing adult steelhead was an effective mechanism for maintaining angling opportunity without 
negatively affecting stock recruitment.  Reingold (1975) showed that adult steelhead hooked, played 
to exhaustion, and then released returned to their target spawning stream at the same rate as 
steelhead not hooked and played to exhaustion.  Pettit (1977) found that egg viability of hatchery 
steelhead was not negatively affected by catch-and-release of pre-spawning adult female steelhead.  
Bruesewitz (1995) found, on average, fewer than 13% of harvested summer and winter steelhead in 
Washington streams were hooked in critical areas (tongue, esophagus, gills, eye).  The highest 
percentage (17.8%) of critical area hookings occurred when using bait and treble hooks in winter 
steelhead fisheries. 

The referenced studies were conducted when water temperatures were relatively cool, and primarily 
involve winter-run steelhead.  Catch and release mortality of steelhead is likely to be higher if the 
activity occurs during warm water conditions.  In a study conducted on the catch and release 
mortality of steelhead in a California river, Taylor and Barnhart (1999) reported over 80% of the 
observed mortalities occurred at stream temperatures greater than 21 degrees C.  Catch and release 
mortality during periods of elevated water temperature are likely to result in post-release mortality 
rates greater than reported by Nelson et al. (2005) or Hooton (1987) because of warmer water and 
that fact that summer fish have an extended freshwater residence that makes them more likely to be 
caught.  As a result, NOAA Fisheries expects steelhead hook and release mortality to be in the lower 
range discussed above. 

Juvenile steelhead occupy many waters that are also occupied by resident trout species and it is not 
possible to visually separate juvenile steelhead from similarly-sized, stream-resident, rainbow trout.  
Because juvenile steelhead and stream-resident rainbow trout are the same species, are similar in 
size, and have the same food habits and habitat preferences, it is reasonable to assume that catch-
and-release mortality studies on stream-resident trout are similar for juvenile steelhead.  Where 
angling for trout is permitted, catch-and-release fishing with prohibition of use of bait reduces 
juvenile steelhead mortality more than any other angling regulatory change.  Artificial lures or flies 
tend to superficially hook fish, allowing expedited hook removal with minimal opportunity for 
damage to vital organs or tissue (Muoneke and Childress, 1994).  Many studies have shown trout 
mortality to be higher when using bait than when angling with artificial lures and/or flies (Taylor and 
White 1992; Schill and Scarpella 1995; Muoneke and Childress 1994; Mongillo 1984; Wydoski 
1977; Schisler and Bergersen 1996). Wydoski (1977) showed the average mortality of trout, when 
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using bait, to be more than four times greater than the mortality associated with using artificial lures 
and flies.  Taylor and White (1992) showed average mortality of trout to be 31.4% when using bait 
versus 4.9 and 3.8% for lures and flies, respectively.  Schisler and Bergersen (1996) reported 
average mortality of trout caught on passively fished bait to be higher (32%) than mortality from 
actively fished bait (21%).  Mortality of fish caught on artificial flies was only 3.9%. In the 
compendium of studies reviewed by Mongillo (1984), mortality of trout caught and released using 
artificial lures and single barbless hooks was often reported at less than 2%. 

Most studies have found a notable difference in the mortality of fish associated with using barbed 
versus barbless hooks (Huhn and Arlinghaus 2011; Bartholomew and Bohnsack 2005; Taylor and 
White 1992; Mongillo 1984; Wydoski 1977).  Researchers have generally concluded that barbless 
hooks result in less tissue damage, they are easier to remove, and because they are easier to remove 
the handling time is shorter.  In summary, catch-and-release mortality of steelhead is generally 
lowest when researchers are restricted to use of artificial flies and lures.  As a result, all steelhead 
sampling via angling must be carried out using barbless artificial flies and lures. 

Only a few reports are available that provide empirical evidence showing what the catch and release 
mortality is for Chinook salmon in freshwater.  The ODFW has conducted studies of hooking 
mortality incidental to the recreational fishery for Chinook salmon in the Willamette River.  A study 
of the recreational fishery estimates a per-capture hook-and-release mortality for wild spring 
Chinook salmon in Willamette River fisheries of 8.6% (Schroeder et al. 2000), which is similar to a 
mortality of 7.6% reported by Bendock and Alexandersdottir (1993) in the Kenai River, Alaska. 

A second study on hooking mortality in the Willamette River, Oregon, involved a carefully 
controlled experimental fishery, and mortality was estimated at 12.2% (Lindsay et al. 2004).  In 
hooking mortality studies, hooking location, gear type, and unhook time is important in determining 
the mortality of released fish.  Fish hooked in the jaw or tongue suffered lower mortality (2.3 and 
17.8% in Lindsay et al. (2004)) compared to fish hooked in the gills or esophagus (81.6 and 67.3%). 
Numerous studies have reported that deep hooking is more likely to result from using bait (e.g. eggs, 
prawns, or ghost shrimp) than lures (Lindsay et al. 2004).  One theory is that bait tends to be 
passively fished and the fish is more likely to swallow bait than a lure.  Passive angling techniques 
(e.g. drift fishing) are often associated with higher hooking mortality rates for salmon while active 
angling techniques (e.g. trolling) are often associated with lower hooking mortality rates (Cox-
Rogers et al. 1999). 

Catch and release fishing does not seem to have an effect on migration.  Lindsay et al. (2004) noted 
that “hooked fish were recaptured at various sites at about the same frequency as control fish”. 
Bendock and Alexandersdottir (1993) found that most of their tagged fish later turned up on the 
spawning grounds.  Cowen et al. (2007) found little evidence of an adverse effect on spawning 
success for Chinook salmon. 

Not all of the fish that are hooked are subsequently landed.  We were unable to find any studies that 
measured the effect of hooking and losing a fish.  However, it is reasonable to assume that non-
landed morality would be negligible, as fish lost off the hook are unlikely to be deeply hooked and 
would have little or no wound and bleeding (Cowen et al. 2007). 
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Based on the available data, the U.S. v. Oregon Technical Advisory Committee has adopted a 10% 
rate in order to make conservative estimates of incidental mortality in fisheries (TAC 2008). 
Nonetheless, given the fact that no ESA section 10 permit or 4(d) authorization may “operate to the 
disadvantage of the species,” we allow no more than a three percent mortality rate for any listed 
species collected via angling, and all such activities must employ barbless artificial lures and flies. 

Observation 

For some parts of the proposed studies, listed fish would be observed but not captured (e.g., by 
snorkel surveys or from the banks).  Observation without handling is the least disruptive method for 
determining a species’ presence/absence and estimating their relative numbers.  Its effects are also 
generally the shortest-lived and least harmful of the research activities discussed in this section 
because a cautious observer can effectively obtain data while only slightly disrupting the fishes’ 
behavior.  Fry and juveniles frightened by the turbulence and sound created by observers are likely 
to seek temporary refuge in deeper water or behind or under rocks or vegetation.  In extreme cases, 
some individuals may leave a particular pool or habitat type and then return when observers leave 
the area.  At times, the research involves observing adult fish—which are more sensitive to 
disturbance.  During some of the research activities discussed below, redds may be visually 
inspected, but per NMFS’ pre-established mitigation measures (included in state fisheries agency 
submittals), would not be walked on.  Harassment is the primary form of take associated with these 
observation activities, and few if any injuries (and no deaths) are expected to occur—particularly in 
cases where the researchers observe from the stream banks rather than in the water.  Because these 
effects are so small, there is little a researcher can do to mitigate them except to avoid disturbing 
sediments, gravels, and, to the extent possible, the fish themselves, and allow any disturbed fish the 
time they need to reach cover. 

Sacrifice (Intentionally Killing) 

In some instances, it is necessary to kill a captured fish in order to gather whatever data a study is 
designed to produce.  In such cases, determining effect is a very straightforward process:  the 
sacrificed fish, if they are juveniles, are forever removed from the gene pool and the effect of their 
deaths is weighed in the context that the effect on their listed unit and, where possible, their local 
population.  If the fish are adults, the effect depends upon whether they are killed before or after they 
have a chance to spawn.  If they are killed after they spawn, there is very little overall effect.  
Essentially, it amounts to removing the nutrients their bodies would have provided to the spawning 
grounds.  If they are killed before they spawn, not only are they removed from the population, but so 
are all their potential progeny.  Thus, killing pre-spawned adults has the greatest potential to affect 
the listed species.  Because of this, NMFS only very rarely allows pre-spawned adults to be 
sacrificed.  And, in almost every instance where it is allowed, the adults are stripped of sperm and 
eggs so their progeny can be raised in a controlled environment such as a hatchery—thereby greatly 
decreasing the potential harm posed by sacrificing the adults.  As a general rule, adults are not 
sacrificed for scientific purposes and no such activity is considered in this opinion. 
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Screw trapping 

Smolt, rotary screw (and other out-migration) traps, are generally used to obtain information on 
natural population abundance and productivity.  On average, they achieve a sample efficiency of 
four to 20% of the emigrating population from a river or stream--depending on river size.  Although, 
under some conditions traps may achieve a higher efficiency for a relatively short period of time. 
Based on years of sampling at hundreds of locations under hundreds of scientific research 
authorizations, we would expect the mortality rates for fish captured at rotary screw type traps to be 
one percent or less. 

The trapping, capturing, or collecting and handling of juvenile fish using traps is likely to cause 
some stress on listed fish.  However, fish typically recover rapidly from handling procedures.  The 
primary factors that contribute to stress and mortality from handling are excessive doses of 
anesthetic, differences in water temperature, dissolved oxygen conditions, the amount of time that 
fish are held out of water, and physical trauma.  Stress on salmonids increases rapidly from handling 
if the water temperature exceeds 64.4 degrees F (18 degrees C) or if dissolved oxygen is below 
saturation.  Additionally, stress can occur if there are more than a few degrees difference in water 
temperature between the stream/river and the holding tank. 

The potential for unexpected injuries or mortalities among listed fish is reduced in a number of 
ways. In general, screw traps are checked at least daily and usually fish are handled in the morning.  
This ensures that the water temperature is at its daily minimum when fish are handled.  Also, fish 
may not be handled if the water temperature exceeds 69.8 degrees Fahrenheit (21 degrees C).  Great 
care must be taken when transferring fish from the trap to holding areas and the most benign 
methods available are used—often this means using sanctuary nets when transferring fish to holding 
containers to avoid potential injuries.  The investigators’ hands must be wet before and during fish 
handling.  Appropriate anesthetics must be used to calm fish subjected to collection of biological 
data.  Captured fish must be allowed to fully recover before being released back into the stream and 
will be released only in slow water areas.  And often, additional criteria are applied on a case-by case 
basis: safety protocols vary by river velocity and trap placement, the number of times the traps are 
checked varies by water and air temperatures, the number of people working at a given site varies by 
the number of outmigrants expected, etc.  All of these protocols are used to make sure the mortality 
rates stay at one percent or lower. 

Tangle Netting 

Tangle nets are similar to gillnets, having a top net with floats and a bottom net with weights, but 
tangle nets have smaller mesh sizes than gill nets.  Tangle nets are designed to capture fish by the 
snout or jaw, rather than the gills.  Researchers must select the mesh size carefully depending on 
their target species, since a tangle net may act as a gill net for fish that are smaller than the target 
size. 
 
Tangle nets can efficiently capture salmonids in large rivers and estuaries, and have been used 
successfully for the lower Columbia River spring Chinook salmon commercial fishery (Vander 
Haegen et al. 2004).  However, fish may be injured or die if they become physiologically exhausted 
in the net or if they sustain injuries such as abrasion or fin damage.  Entanglement in nets can 
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damage the protective slime layer, making fish more susceptible to infections.  These injuries can 
result in immediate or delayed mortality.  Vander Haegen et al. (2005) reported that spring Chinook 
salmon had lower delayed mortality rates when captured in tangle nets (92% survival) versus gill 
nets (50% survival), relative to a control group.  Vander Haegen et al. (2005) emphasized that, to 
minimize both immediate and delayed mortality, researchers must employ best practices including 
using short nets with short soak times, and removing fish from the net carefully and promptly after 
capture.  As with other types of capture, fish stress increases rapidly if the water temperature exceeds 
18 ºC or dissolved oxygen is below saturation. 

Tagging/Marking 

Techniques such as Passive Integrated Transponder (PIT) tagging, coded wire tagging, fin-clipping, 
and the use of radio transmitters are common to many scientific research efforts using listed species. 
All sampling, handling, and tagging procedures have an inherent potential to stress, injure, or even 
kill the marked fish.  This section discusses each of the marking processes and its associated risks. 

A PIT tag is an electronic device that relays signals to a radio receiver; it allows salmonids to be 
identified whenever they pass a location containing such a receiver (e.g., any of several dams) 
without researchers having to handle the fish again.  The tag is inserted into the body cavity of the 
fish just in front of the pelvic girdle.  The tagging procedure requires that the fish be captured and 
extensively handled; therefore, any researchers engaged in such activities will follow the conditions 
listed previously in this Opinion (as well as any permit-specific conditions) to ensure that the 
operations take place in the safest possible manner.  In general, the tagging operations will take place 
where there is cold water of high quality, a carefully controlled environment for administering 
anesthesia, sanitary conditions, quality control checking, and a carefully regulated holding 
environment where the fish can be allowed to recover from the operation. 

PIT tags have very little effect on growth, mortality, or behavior.  The few reported studies of PIT 
tags have shown no effect on growth or survival (Prentice et al. 1987; Jenkins and Smith 1990; 
Prentice et al. 1990).  For example, in a study between the tailraces of Lower Granite and McNary 
Dams (225 km), Hockersmith et al. (2000) concluded that the performance of yearling Chinook 
salmon was not adversely affected by gastrically- or surgically-implanted sham radio tags or PIT-
tags.  Additional studies have shown that growth rates among PIT-tagged Snake River juvenile fall 
Chinook salmon in 1992 (Rondorf and Miller 1994) were similar to growth rates for salmon that 
were not tagged (Conner et al. 2001).  Prentice and Park (1984) also found that PIT-tagging did not 
substantially affect survival in juvenile salmonids. 

Coded wire tags (CWTs) are made of magnetized, stainless-steel wire.  They bear distinctive notches 
that can be coded for such data as species, brood year, hatchery of origin, and so forth (Nielsen 
1992).  The tags are intended to remain within the animal indefinitely, consequently making them 
ideal for long-term, population-level assessments of Pacific Northwest salmon.  The tag is injected 
into the nasal cartilage of a salmon and therefore causes little direct tissue damage (Bergman et al. 
1968; Bordner et al. 1990).  The conditions under which CWTs may be inserted are similar to those 
required for applying PIT-tags. 

A major advantage to using CWTs is the fact that they have a negligible effect on the biological 
condition or response of tagged salmon; however, if the tag is placed too deeply in the snout of a 
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fish, it may kill the fish, reduce its growth, or damage olfactory tissue (Fletcher et al. 1987; Peltz and 
Miller 1990).  This latter effect can create problems for species like salmon because they use 
olfactory clues to guide their spawning migrations (Morrison and Zajac 1987). 

In order for researchers to be able to determine later (after the initial tagging) which fish possess 
CWTs, it is necessary to mark the fish externally—usually by clipping the adipose fin—when the 
CWT is implanted (see text below for information on fin clipping).  One major disadvantage to 
recovering data from CWTs is that the fish must be killed in order for the tag to be removed. 
However, this is not a significant problem because researchers generally recover CWTs from salmon 
that have been taken during the course of commercial and recreational harvest (and are therefore 
already dead). 

The other primary method for tagging fish is to implant them with acoustic tags, radio tags, or 
archival loggers.  There are two main ways to accomplish this and they differ in both their 
characteristics and consequences.  First, a tag can be inserted into a fish’s stomach by pushing it past 
the esophagus with a plunger.  Stomach insertion does not cause a wound and does not interfere with 
swimming.  This technique is benign when salmon are in the portion of their spawning migrations 
during which they do not feed (Nielsen 1992).  In addition, for short-term studies, stomach tags 
allow faster post-tagging recovery and interfere less with normal behavior than do tags attached in 
other ways. 

The second method for implanting tags is to place them within the body cavities of (usually juvenile) 
salmonids.  These tags do not interfere with feeding or movement.  However, the tagging procedure 
is difficult, requiring considerable experience and care (Nielsen 1992).  Because the tag is placed 
within the body cavity, it is possible to injure a fish’s internal organs.  Infections of the sutured 
incision and the body cavity itself are also possible, especially if the tag and incision are not treated 
with antibiotics (Chisholm and Hubert 1985; Mellas and Haynes 1985). 

Fish with internal tags often die at higher rates than fish tagged by other means because tagging is a 
complicated and stressful process.  Mortality is both acute (occurring during or soon after tagging) 
and delayed (occurring long after the fish have been released into the environment).  Acute mortality 
is caused by trauma induced during capture, tagging, and release.  It can be reduced by handling fish 
as gently as possible.  Delayed mortality occurs if the tag or the tagging procedure harms the animal 
in direct or subtle ways. Tags may cause wounds that do not heal properly, may make swimming 
more difficult, or may make tagged animals more vulnerable to predation (Howe and Hoyt 1982; 
Matthews and Reavis 1990; Moring 1990).  Tagging may also reduce fish growth by increasing the 
energetic costs of swimming and maintaining balance.  As with the other forms of tagging and 
marking, researchers will keep the harm caused by tagging to a minimum by following the 
conditions in the permits as well as any other permit-specific requirements. 

Tissue Sampling 

Tissue sampling techniques such as fin-clipping are common to many scientific research efforts 
using listed species.  All sampling, handling, and clipping procedures have an inherent potential to 
stress, injure, or even kill the fish. This section discusses tissue sampling processes and its associated 
risks. 
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Fin clipping is the process of removing part or all of one or more fins to obtain non-lethal tissue 
samples and alter a fish’s appearance (and thus make it identifiable).  When entire fins are removed, 
it is expected that they will never grow back.  Alternatively, a permanent mark can be made when 
only a part of the fin is removed or the end of a fin or a few fin rays are clipped.  Although 
researchers have used all fins for marking at one time or another, the current preference is to clip the 
adipose, pelvic, or pectoral fins.  Marks can also be made by punching holes or cutting notches in 
fins, severing individual fin rays (Welch and Mills 1981), or removing single prominent fin rays 
(Kohlhorst 1979).  Many studies have examined the effects of fin clips on fish growth, survival, and 
behavior.  The results of these studies are somewhat varied; however, it can be said that fin clips do 
not generally alter fish growth.  Studies comparing the growth of clipped and unclipped fish 
generally have shown no differences between them (e.g., Brynildson and Brynildson 1967). 
Moreover, wounds caused by fin clipping usually heal quickly—especially those caused by partial 
clips. 

Mortality among fin-clipped fish is also variable. Some immediate mortality may occur during the 
marking process, especially if fish have been handled extensively for other purposes (e.g., stomach 
sampling).  Delayed mortality depends, at least in part, on fish size; small fishes have often been 
found to be susceptible to it and Coble (1967) suggested that fish shorter than 90 mm are at 
particular risk.  The degree of mortality among individual fishes also depends on which fin is 
clipped. Studies show that adipose- and pelvic-fin-clipped coho salmon fingerlings have a 100% 
recovery rate (Stolte 1973).  Recovery rates are generally recognized as being higher for adipose- 
and pelvic-fin-clipped fish in comparison to those that are clipped on the pectoral, dorsal, and anal 
fins (Nicola and Cordone 1973).  Clipping the adipose and pelvic fins probably kills fewer fish 
because these fins are not as important as other fins for movement or balance (McNeil and Crossman 
1979).  Mortality is generally higher when the major median and pectoral fins are clipped.  Mears 
and Hatch (1976) showed that clipping more than one fin may increase delayed mortality, but other 
studies have been less conclusive. 

Trawls 

Trawls are cone-shaped, mesh nets that are towed, often, along benthic habitat (Hayes 1983, Hayes 
et al. 1996).  Rectangular doors, attached to the towing cables, keep the mouth of the trawl open.  
Most trawls are towed behind a boat, but small trawls can be operated by hand.  As fish enter the 
trawl, they tire and fall to the cod-end of the trawl.  Mortality and injury rates associated with trawls 
can be high, particularly for small or fragile fish.  Fish can be crushed by debris or other fish caught 
in the net.  However, all of the trawling considered in this opinion is midwater trawling which may 
be less likely to capture heavy debris loads than benthic or demersal trawl sampling.  Depending on 
mesh size, some small fish are able to escape the trawl through the netting.  However, not all fish 
that escape the trawl are uninjured, as fish may be damaged while passing through the netting.  Short 
duration trawl hauls (5 to 10 minutes maximum) may reduce injuries (Hayes 1983, Hayes et al. 
1996). 

Weirs 

Capture of adult salmonids by weirs is common practice in order to collect information; (1) 
enumerate adult salmon and steelhead entering the watershed; (2) determine the run timing of adult 
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salmon and steelhead entering the watershed; (3) estimate the age, sex, and length composition of 
the salmon escapement into the watershed; and (4) used to determine the genetic composition of fish 
passing through the weir (i.e., hatchery versus natural).  Information pertaining to the run size, 
timing, age, sex, and genetic composition of salmon and steelhead returning to the respective 
watershed will provide managers valuable information to refine existing management strategies.  

Some weirs have a trap to capture fish, while other weirs have a video or DIDSON sonar to record 
fish migrating through the weir.  Weirs with or without a trap, have the potential to delay migration.  
All weir projects will adhere to the draft NMFS West Coast Region Weir Guidelines and include 
detailed descriptions of the weirs.  The Weir Guidelines require the following: (1) traps must be 
checked and emptied daily, (2) all weirs including video and DIDSON sonar weirs must be inspected 
and cleaned of any debris daily, (3) the development and implementation of monitoring plans to 
assess passage delay, and (4) a development and implementation of a weir operating plan.  These 
guidelines are intended to help improve fish weir design and operation in ways which will limit fish 
passage delays and increase weir efficiency.   

3.3 Effects on the Biological Requirements 

To assess the Tribal Plan’s impact on the biological requirements of the species, we compare the 
total annual proposed take (Table 2) to the estimated annual abundance (Table 3) of adult and 
juvenile listed salmonids and eulachon, and assume the estimated take remains constant over the 5-
year Tribal Plan period. Since there are no measurable habitat effects, the analysis will consist 
primarily of examining directly measurable impacts on abundance.  Abundance effects stand on their 
own and can be tied directly to productivity effects and less directly to structure and diversity 
effects.  The effect of the action is measured in terms of its impact on the relevant species’ total 
abundance by origin (Natural) and production [Listed Hatchery Adipose Clip (LHAC) and Listed 
Hatchery Intact Adipose (LHIA)].   

 

 

 

Table 2. Summary of total annual proposed take for all research projects included in the 
Tribal Plan 

 

Species Life 
Stage Origin Take Action 

Requested 
Handling 

Take 
Requested 

Lethal Take 

Puget Sound 
Chinook salmon Adult Natural Capture/Mark, Tag, Sample 

Tissue/Release Live Animal 144 4 
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Species Life 
Stage Origin Take Action 

Requested 
Handling 

Take 
Requested 

Lethal Take 

Listed 
Hatchery Capture/Handle/Release Animal 20 1 

Listed 
Hatchery 

Capture/Mark, Tag, Sample 
Tissue/Release Live Animal 176 11 

Juvenile 

Natural Capture/Handle/Release Animal 40,400 259 

Natural Capture/Mark, Tag, Sample 
Tissue/Release Live Animal 101,325 1,089 

Natural Intentional (Directed) Mortality 960 960 

Listed 
Hatchery Capture/Handle/Release Animal 70,025 688 

Listed 
Hatchery 

Capture/Mark, Tag, Sample 
Tissue/Release Live Animal 83,985 974 

Listed 
Hatchery Intentional (Directed) Mortality 1,485 1,485 

Puget Sound 
steelhead 

Adult 
Natural Capture/Handle/Release Animal 4 0 

Natural Capture/Mark, Tag, Sample 
Tissue/Release Live Animal 290 4 

Juvenile 

Natural Capture/Handle/Release Animal 6,207 102 

Natural Capture/Mark, Tag, Sample 
Tissue/Release Live Animal 34,480 446 

Natural Intentional (Directed) Mortality 50 50 

Listed 
Hatchery Capture/Handle/Release Animal 85 3 

Listed 
Hatchery 

Capture/Mark, Tag, Sample 
Tissue/Release Live Animal 1,000 10 

Hood Canal 
summer-run 
chum salmon 

Adult Natural Capture/Handle/Release Animal 10 1 

Juvenile 
Natural Capture/Handle/Release Animal 1,850 23 

Natural Capture/Mark, Tag, Sample 
Tissue/Release Live Animal 100 1 
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Species Life 
Stage Origin Take Action 

Requested 
Handling 

Take 
Requested 

Lethal Take 

Southern DPS 
eulachon Adult Natural Capture/Handle/Release Animal 275 12 

 
 
Table 3.  Estimated annual abundance of ESA listed fish. 

Species Life Stage Origin Abundance 

Puget Sound Chinook salmon 

Adult 
Natural 23,371 

Listed Hatchery 23,232 

Juvenile 

Natural 3,728,240 

Listed Hatchery Intact Adipose 8,280,000 

Listed Hatchery Adipose Clip 26,192,500 

Puget Sound steelhead 

Adult 
Natural 19,079 

Listed Hatchery 735 

Juvenile 

Natural 2,253,842 

Listed Hatchery Intact Adipose 87,500 

Listed Hatchery Adipose Clip 186,000 

Hood Canal summer-run chum salmon 

Adult 
Natural 28,117 

Listed Hatchery 881 

Juvenile 
Natural 4,240,958 

Listed Hatchery Intact Adipose 150,000 

Southern DPS eulachon Adult Natural 26,797,375 

 

As previously discussed in Section 1.3 (Scope and Structure of analysis) although the Tribal Plan 
describes the 37 projects that are planned for 2022, all of these projects are multiple year projects 
that were active during 2021 and are mostly expected to extend well beyond 2026. In addition, the 
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proposed action also includes a 10% buffer added to the take and mortality requests for the 37 
projects for all species, life stages, and production (Table 4). 
 

Table 4. Total annual requested take and mortalities, plus the 10% buffer, compared to the 
estimated abundance 

NewTribal4d_withBuffer 

Species Life 
Stage Origin 

Requested 
Take plus 

10% 

Requested 
Mortality plus 

10% 

Percent of 
ESU/DPS 
handled 

Percent of 
ESU/DPS 

killed 

Puget Sound 
Chinook salmon 

Adult 
Natural 158 4 0.678 0.019 

Listed 
Hatchery 216 13 0.928 0.057 

Juvenile 
Natural 156,954 2,539 4.210 0.068 

Listed 
Hatchery 171,044 3,462 0.496 0.010 

Puget Sound 
steelhead 

Adult Natural 323 4 1.632 0.022 

Juvenile 
Natural 44,811 658 1.988 0.029 

Listed 
Hatchery 1,194 14 0.436 0.005 

Hood Canal 
summer-run 
chum salmon 

Adult Natural 11 1 0.039 0.004 

Juvenile Natural 2,145 26 0.051 <0.001 

Southern DPS 
eulachon Adult Natural 302 13 0.001 <0.001 

Abundance estimates for adult hatchery salmonids are LHAC and LHIA combined 

3.3.1 Puget Sound Chinook salmon 

The specific projects and related take estimates are described in detail in the Tribal Plan (NWIFC 
2022) and the 37 associated projects submitted on the NOAA APPS website.  Those records are 
incorporated in full herein.  Most of the captured juvenile fish would be variously marked, tagged, or 
tissue sampled and released, whereas most of the adult fish would be briefly handled and released.  
However, any fish handling carries an inherent potential for causing or promoting stress, disease, 
injury, or death of the specimen.  We have summarized the total proposed take in Table 2. 

Researchers, when submitting their applications, estimated the number of juvenile and adult PS 
Chinook salmon that may be handled and killed during the year. Additionally, to account for the 
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dynamic and potentially increasing scope of research that may annually affect listed PS Chinook 
salmon, we increased the requested fish handling and lethal take numbers in this evaluation by 10%. 
Although it is difficult to anticipate how much more research may be requested, NMFS believes this 
10% buffer would be sufficient to include any changes or additions.  Table 4 compares the total 
requested take, plus the 10% buffer, to the species’ estimated abundance. 

A few projects have requested to intentionally kill juvenile natural-origin PS Chinook salmon.  The 
purposes of the lethal take are to analyze otoliths, pathogen presence, and tissue toxicology. Otolith 
analysis allows researchers to measure residence time in freshwater, migration in and out of the 
tidally-influenced estuary, and entry and residence in nearshore marine waters.  This detailed life 
history provides essential information about survival rates of juvenile fish that utilize different 
habitat types and the carrying capacity of those habitats.  Further, analyzing the chemical content of 
the otolith growth increments may provide even more information about the origin and life history of 
salmon.  For pathogen and toxicology analysis, examination of the internal tissues of sacrificed 
salmon may help provide important information about the impact and presence of pathogens and 
toxins in the environment and their effect upon listed salmonids.  The researchers will concentrate 
their lethal take on fish that appear to be stressed, likely to die, or are already dead at the time of 
capture.  There is no request to intentionally kill adult PS Chinook salmon though some fish may die 
as an inadvertent result of these activities. 

Because the majority of the fish that would be captured are expected to recover with no ill effects, 
the true effects of the proposed action are best seen in the context of the fish that are likely to be 
killed.  To determine the effects of these losses, Table 4 compares the numbers of fish that may be 
killed to the total abundance numbers expected for the ESU.  At the ESU level, the permitted 
activities may kill at most 0.068% of natural-origin juvenile, 0.01% hatchery-origin juveniles, 
0.019% natural-origin, and 0.057% hatchery-origin PS Chinook adult salmon.  Therefore, the 
research would be a very small impact on the species’ abundance, a likely similar impact on their 
productivity, and no measurable effect on their spatial structure or diversity.  Further, it is possible 
that the impacts could be even smaller than those laid out above.   

3.3.2 Puget Sound steelhead 

Similar to PS chinook described above, most of the captured juvenile steelhead fish would be 
variously marked, tagged, or tissue sampled and released, whereas most of the adult fish would be 
briefly handled and released.  However, any fish handling carries an inherent potential for causing or 
promoting stress, disease, injury, or death of the specimen.  We have summarized the total proposed 
take in Table 2. To account for the dynamic and potentially increasing scope of research that may 
annually affect listed PS steelhead, we increased the requested fish handling and lethal take numbers 
in this evaluation by 10% (Table 4). 

One project has requested to intentionally kill juvenile natural-origin PS steelhead to analyze their 
otoliths and internal tissues.  Otolith analysis allows researchers to measure residence time in 
freshwater, migration in and out of the tidally-influenced estuary, and entry and residence in 
nearshore marine waters. This detailed life history provides essential information about survival 
rates of juvenile fish that utilize different habitat types and the carrying capacity of those habitats.  
Further, analyzing the chemical content of the otolith growth increments may provide even more 
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information about the origin and life history of salmon.  There is no request to intentionally kill adult 
PS steelhead though some fish may die as an inadvertent result of these activities. 

Because the majority of the fish that would be captured are expected to recover with no ill effects, 
the true effects of the proposed action are best seen in the context of the fish that are likely to be 
killed.  To determine the effects of these losses, Table 4 compares the numbers of fish that may be 
killed to the total abundance numbers expected for the DPS.  At the DPS level, the permitted 
activities may kill at most 0.029% of natural-origin juvenile, 0.005% hatchery-origin juveniles and 
0.022% adult PS steelhead.  Therefore, the research would be a very small impact on the species’ 
abundance, a likely similar impact on their productivity, and no measurable effect on their spatial 
structure or diversity.   

3.3.3 Hood Canal summer-run chum salmon 

The NWIFC would conduct, oversee, or coordinate four projects that could take listed HCS chum 
salmon.  Most of the captured juvenile fish would be variously marked, tagged, or tissue sampled 
and released.  However, any fish handling carries an inherent potential for causing or promoting 
stress, disease, injury, or death of the specimen. We have summarized the total proposed take in 
Table 2. Additionally, we increased the requested fish handling and lethal take numbers in this 
evaluation by 10% (Table 4). None of the projects have requested to intentionally kill juvenile or 
adult natural-origin HCS chum salmon though some fish may die as an inadvertent result of these 
activities. 

Because the majority of the fish that would be captured are expected to recover with no ill effects, 
the true effects of the proposed action are best seen in the context of the fish that are likely to be 
killed (Table 4).  At the ESU level, the permitted activities may kill < 0.001% of natural-origin 
juvenile and 0.004% of natural-origin adult HCS chum salmon.  Therefore, the research would be a 
very small impact on the species’ abundance, a likely similar impact on their productivity, and no 
measurable effect on their spatial structure or diversity.   

3.3.4 Southern eulachon 

The NWIFC would conduct, oversee, or coordinate three projects that could take listed Southern 
eulachon.  Most of the adult fish would be briefly handled and released.  However, any fish handling 
carries an inherent potential for causing or promoting stress, disease, injury, or death of the 
specimen.  We have summarized the total proposed take in Table 2. Additionally, we increased the 
requested fish handling and lethal take numbers in this evaluation by 10% (Table 4) 

None of the projects have requested to intentionally kill juvenile or adult natural-origin Southern 
eulachon.   

Because the majority of the fish that would be captured are expected to recover with no ill effects, 
the true effects of the proposed action are best seen in the context of the fish that are likely to be 
killed.  To determine the effects of these losses, Table 4 compares the numbers of fish that may be 
killed to the total abundance numbers expected for the DPS.  At the DPS level, the permitted 
activities may kill at most < 0.001% of adult Southern eulachon.  Therefore, the research would be a 
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very small impact on the species’ abundance, a likely similar impact on their productivity, and no 
measurable effect on their spatial structure or diversity.   

3.4 Additional Factors for Consideration  

In addition to effects on listed species, NMFS considered the following list of factors in reaching its 
determination.  This list was part of the Tribal proposal, and while it does not constitute a list of 
terms and conditions, we considered it useful to our evaluation.  Moreover, the NWIFC has specified 
the procedures by which they would evaluate their proposed activities and enforce their current 
activities.   

1. Scientific research activities involving purposeful take are conducted by tribes, tribal 
members, tribal permittees, tribal employees or tribal agents. 

The Tribal Plan indicates that all research projects—involving take, whether purposeful (direct[ed]) 
or unintentional—will be undertaken by a tribe, tribal member, tribal permittee, tribal employee, or 
tribal agent.  Principal investigators who work for the Northwest Indian Tribes have been identified 
for all projects in the NOAA APPS website applications associated with the Tribal Plan (2022-
2026).  Tribal staff also assured NMFS that professional biologists or individuals with fisheries 
expertise will conduct all activities. 

2. The Tribe(s) provide for NMFS’ review and approval online applications of all 
scientific research activities involving direct and incidental take planned each year, 
including an estimate of the total take that is anticipated, a description of the study 
design, a justification for taking the species, and a description of the techniques to be 
used, as well as a point of contact through the NOAA APPS website.  

Each project contained in the Tribal Plan states: 

● The purpose of the research and its benefit to listed species. 
● The methods to be employed in the research. 
● What actions would be taken to minimize impacts on listed fish. 
● Principal investigators. 
● Cooperating and funding agencies. 
● Take estimates. 
● Other species the project may affect. 

 
NMFS expects each project to actually kill fewer fish than requested because the Tribal researchers 
were encouraged to include modest overestimates of expected take.  The purpose of this was to 
allow researchers the flexibility to make in-season adjustments to research protocols in response to 
annual fluctuations in environmental conditions such as water flows, larger than expected run sizes, 
etc.  In addition, the abundance of juvenile salmon (which constitute the bulk of expected take for 
these ESUs/DPSs) may vary considerably from year to year.  NMFS believes that overestimating 
forecasted levels of take is a reasonable precaution for times when fish are abundant and the actual 
take may be higher than expected.  Also, high estimates of take allow for accidental events that kill 
more fish than expected. 
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3. The Tribe(s) annually provide(s) to NMFS the results of scientific research activities 
that may directly or incidentally take threatened salmonids and eulachon, including a 
report of the take resulting from the studies and a summary of the results of such 
studies through the NOAA APPS website. 

The NWIFC has stated that they hold responsibility for the reporting of the annual results—
including take—from all research activities.  These annual reports will be completed and submitted 
to NMFS through the NOAA APPS website by January 31 of the follow year.  All reports will 
include at least the following: 

● The project title, principal investigator, and names of staff conducting the activities. 
● A description of activities conducted under this authorization—including dates when 

activities occurred and activity locations including stream name, reach (if possible), 
subbasin, and basin name. 

● A description of the methods used (e.g., rotary screw trap) and total number of listed fish 
taken—including type of take, life stage, and origin (hatchery or natural). 

● A summary of major findings. 
● A description of how all take estimates were derived (if the number of listed species 

taken was calculated). 
● Measures taken to minimize disturbances to listed species and the effectiveness of these 

measures. 
● A description of any problems and/or unforeseen effects (e.g., fish injuries or mortalities) 

which may have arisen during the research activities. 
 

4. Electrofishing in any body of water known or suspected to contain threatened 
salmonids is conducted in accordance with NMFS’ Guidelines for Electrofishing Waters 
Containing Salmonids Listed Under the Endangered Species Act. 

Tribal investigators have stated that electrofishing activities will be conducted according to NMFS’ 
Electrofishing Guidelines published in June 2000 (NMFS 2000). 

5. The Tribal submittals clearly demonstrate that the proposed projects will promote the 
conservation of the species, enhance the species’ survival, or add significantly to NMFS’ 
and the Tribe(s)’ knowledge of the listed species. 

The Tribal Plan contains research projects designed to provide critical information to help resource 
managers conserve and recover threatened species.  For example, a number of projects identified in 
the Tribal Plan will gather information about the abundance, distribution, and condition of Chinook 
salmon, steelhead, chum salmon, and eulachon.  Many projects are designed specifically to enhance 
knowledge of the species’ life histories.  Other projects will evaluate survival in the river systems 
(e.g., smolt production studies and fish passage at dams and weirs) and investigate specific 
biological requirements, migration timing, and responses to anthropogenic impacts. 

6. The Tribal submittals demonstrate bona fide efforts to minimize or mitigate take (e.g., 
by using special handling techniques and facilities, by using non-listed or hatchery fish 
whenever possible, or by making efforts to prevent the over-utilization of small 
populations). 
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As the Tribal Plan describes, research projects have designed their studies to minimize impacts on 
listed species. Some of the ways in which they have done so include: (1) conducting electrofishing 
activities in accordance with NMFS Electrofishing Guidelines, (2) avoiding actively spawning adults 
and redds during stream surveys, (3) taking the minimum samples needed to meet statistical goals, 
(4) using anesthetics to minimize handling stress, (5) employing snorkeling where possible to reduce 
netting and handling stresses, (6) using non-lethal tissue samples, and (7) using dead fish from other 
projects to fulfill sampling requirements. All of these demonstrate a bona fide effort to minimize 
effects on listed salmon and steelhead. 

7. Will the research activities, as proposed by the agencies, directly or indirectly destroy 
or adversely modify the species’ habitat? 

While many of these projects will occur in areas designated as critical habitat, are low-impact, short-
term, limited-extent activities that involve little if any habitat alteration. Those few that do alter 
habitat involve short-term effects such as installing a seasonal screw trap (e.g., cabling to adjacent 
trees and rocks) or are related to monitoring the effects of habitat restoration projects. Therefore, 
NMFS concludes that the projects described in the Tribal Plan will not directly or indirectly destroy 
or adversely modify any listed species’ designated critical habitat. 

3.5 Pending Determination 

The Tribal Plan would authorize researchers to take and sometimes kill PS Chinook salmon, PS 
steelhead, HCS chum salmon, and Southern eulachon.  The research actions would be distributed 
throughout fresh water and marine habitats of the Puget Sound, Strait of Juan de Fuca, and Hood 
Canal.  Therefore, mortalities and sublethal effects would be distributed across the range of 
spawning aggregations and populations of the listed species.  When mortalities are compared to the 
status of PS Chinook salmon, the research would kill—at most—0.068% natural-origin and 0.010% 
hatchery-origin juvenile outmigrants, and 0.019% natural-origin and 0.057% hatchery-production of 
the PS Chinook salmon adults. When mortalities are compared to the status of PS steelhead, the 
research would kill—at most—0.029% natural-origin and 0.005% hatchery-origin juvenile 
outmigrants and 0.022% of the PS steelhead adults.  When mortalities are compared to the status of 
HCS chum salmon, the research would kill <0.001% of the expected natural-origin HCS chum 
juvenile outmigrants and 0.004% of natural-origin adult HCS chum salmon. Lastly, researchers 
could also kill, at most, <0.001% of the Southern eulachon adults (Table 4).   

The actual numbers of likely mortalities are even smaller because we have purposefully inflated 
estimates of mortality to ensure we err on the side of caution.  In addition, not all the juvenile fish 
affected by the research would be in the juvenile migrant (smolt) stage—the stage at which the 
abundance levels are calculated.  Some of the fish may be yearling, parr, or even fry:  life stages 
represented by many more individuals than reach the smolt stage—perhaps orders of magnitude 
more.  Therefore, the mortality figures were derived by (a) overestimating the number of fish likely 
to be killed, and (b) treating each dead juvenile as a smolt when some clearly would not be.  Thus, 
the actual percentages of listed species that research may kill are likely to be smaller than those 
given above. 

Even assuming the actual mortalities are as high as stated above, those numbers are sufficiently 
small that they are unlikely to appreciably diminish the likelihood of the species surviving or 
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recovering in the wild.  Moreover, the small negative effect of the research must be considered in 
light of the benefits to be derived from the research.  It is expected that the research will obtain a 
great deal of information on listed salmon and steelhead that will ultimately help managers as they 
work to recover these species. 

While the proposed research activity will have some negative effect on the species’ biological 
requirements, this effect will be very small, the activity has not been identified as a threat, and the 
research will generate benefits for the listed fish.  Furthermore, the Tribal Plan is consistent with 
criteria that NMFS developed to assess tribal salmonid research plans and adequately minimizes the 
risk to PS Chinook salmon, PS steelhead, HCS chum salmon, and Southern eulachon.  NMFS’ 
pending determination is that the Tribal Plan will not appreciably reduce the listed species’ 
likelihood of survival and recovery.  This determination is consistent with NMFS’ obligation to 
conserve listed species under the ESA and to meet trust obligations to Indian Tribes.  The Tribal 
Plan would sufficiently conserve the listed species and therefore take prohibitions would not apply to 
the research activities governed by the Tribal Plan. 

3.6 Modification Process  

New projects, or modifications of ongoing projects, may be initiated within the 5-year scope of this 
plan.  These new projects would be applied for through the NOAA APPS website 
(https://apps.nmfs.noaa.gov/index.cfm).  In order to allow for adequate review, applications for new 
projects must be submitted at least 90 days prior to their initiation date.  If the application meets the 
research criteria, restrictions, and take and mortality limits of the Tribal Plan, along with the 
approval of NMFS and the NWIFC tribal coordinator, then the project will be approved and become 
a part of the Tribal Plan.  Incomplete and rejected applications will be returned to the applicant.   
 
Modifications may be applied for through the NOAA APPS website for the following reasons – a 
change in take/mortality levels, a change in methodology, and/or a change in personnel.  If the 
modification meets the research criteria, restrictions, and take and mortality limits of the Tribal Plan, 
along with the approval of NMFS and the NWIFC tribal coordinator, then the modification will be 
approved. Incomplete and rejected modification requests will be returned to the applicant.   

3.7 Reevaluation Criteria  

NMFS will reevaluate this determination if:  (1) the research projects are modified in a way that 
causes an effect on the listed species that was not previously considered in NMFS’ evaluation; (2) 
new information or project monitoring reveals effects that may affect listed species in a way not 
previously considered; or (3) a new species is listed or critical habitat is designated that may affect 
NMFS’ evaluation of the Tribal Plan. 

https://apps.nmfs.noaa.gov/index.cfm
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