2025 Upper Basin / Chinook Cluster Review
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[bookmark: _Toc190783577]Executive Summary
TAG members reviewed ongoing monitoring efforts related to the Upper Basin and Chinook salmon in the Chehalis River Basin, with a focus on adaptive management, study design improvements, and integration of findings into restoration efforts. Key findings and recommendations emerged, particularly around the decline of Chinook salmon and other native species, the expansion of non-native fish, and the need for targeted habitat restoration for mussels, stream-associated amphibians (SAAs), and western toads. Below is a synthesis of key messages, remaining questions, and recommended next steps, with a stronger emphasis on habitat needs and restoration actions for non-salmon species.
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1. Multiple Species Declines and Ecosystem Health:
· Refresher: Indicator species, including Chinook, freshwater mussels, stream-associated amphibians, and western toads were all designated as such by the M&AM subgroup and prioritized for long-term monitoring because it was determined that their respective population status tells us something about the health of the ecosystem. 
· For example: stream associated amphibians were selected and have been utilized in other programs as indicators of ecosystem health in the uppermost extent of river systems, where fish and some other aquatic species typically are not found.
· Continued Chinook declines, as well as rapid freshwater mussel die-offs over the past few years are agreed-upon indicators of declining ecosystem health in the Chehalis Basin. 
2. Chinook Salmon Decline:
· Both spring and fall Chinook populations are declining in the upper Chehalis Basin, with predation by non-native fish (especially smallmouth bass) identified as a potentially significant factor. Water temperatures are also rising, further stressing native species and favoring non-native predators. Additional habitat factors are likely contributing to ongoing declines as well.
3. Non-Native Fish Expansion:
· Non-native fish, particularly smallmouth bass, are expanding their range upstream due to warming temperatures, potentially posing a growing threat to juvenile Chinook and other native species.
4. Thermalscape Data:
· The Thermalscape model provides valuable data on temperature trends, but there is a need to refine its use for on-the-ground management decisions, such as identifying areas where temperatures exceed lethal thresholds for salmonids.
5. Mussels, SAAs, and Western Toads:
· Mussels: Multiple freshwater mussel species have continued to decline rapidly, with die-offs observed over the past several years, and surveyors can no longer find beds or individuals at many historic sites. The specific causes of these die-offs are unclear, but habitat degradation, rising temperatures, and sedimentation are likely contributing factors. Restoration efforts need to focus on protecting existing mussel beds, improving water quality, and potentially implementing artificial propagation programs.
· Stream-Associated Amphibians (SAAs): SAAs, such as coastal tailed frogs and torrent salamanders, are sensitive to changes in headwater stream conditions, including canopy cover, substrate, and hydrology. Restoration efforts should focus on improving forest connectivity, reducing sedimentation, and maintaining cool, stable water temperatures.
· Western Toads: Western toads rely on riparian and upland habitats, with breeding success linked to forest cover at a 200-meter scale. Restoration efforts should focus on maintaining or restoring riparian buffers, reducing invasive species, and ensuring connectivity between breeding and upland habitats.
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1. Actions to Support Chinook
· Carry forward the small mouth bass removal/suppression.
· Put on a Chinook summit and/or develop a Chinook action plan.
2. Synthesize Habitat Association with Population Data:
· Mussels: Conduct a comprehensive review of existing data to identify specific habitat requirements for Western Ridged and other freshwater mussels, including water quality, substrate, and flow conditions. Use this information to develop targeted restoration strategies, such as protecting existing mussel beds, improving water quality, and potentially implementing artificial propagation programs.
· Stream-Associated Amphibians (SAAs): Synthesize data on habitat associations for SAAs, including canopy cover, substrate, and hydrology. Use this information to develop targeted restoration strategies, such as improving forest connectivity, reducing sedimentation, and maintaining cool, stable water temperatures.
· Western Toads: Synthesize data on habitat associations for western toads, including riparian and upland habitats. Use this information to develop targeted restoration strategies, such as maintaining or restoring riparian buffers, reducing invasive species, and ensuring connectivity between instream breeding and upland habitats.
3. Develop Targeted Restoration Strategies:
· Mussels: Focus on protecting existing mussel beds, improving water quality, and potentially implementing artificial propagation programs. 
· Stream-Associated Amphibians (SAAs): Focus on improving forest connectivity, reducing sedimentation, and maintaining cool, stable water temperatures. Consider the use of riparian buffers and investigate potential restoration options to enhance habitat conditions by reducing water temperature and sediment export downstream.
· Western Toads: Focus on maintaining or restoring riparian buffers, reducing invasive species, and ensuring connectivity between instream breeding and upland habitats. 
4. Identify Multi-Species Habitat Protection and Restoration Opportunities:
· Collaborative Effort: Study leads, in collaboration with each other and in coordination with the TAG, should identify and prioritize habitat protection and restoration efforts that benefit multiple species. For example:
· Areas where toad breeding sites overlap with juvenile salmonid habitats could be targeted for riparian buffer restoration, benefiting both western toads and salmonids.
· Stream reaches with high mussel densities and cool water temperatures could be prioritized for habitat improvements that also benefit Chinook salmon and SAAs.
· Cross-Species Synergies: Develop a framework for identifying cross-species synergies in habitat needs, ensuring that restoration actions provide co-benefits for mussels, SAAs, western toads, and salmonids.
5. Adopt a Holistic, Ecosystem-Based Approach:
· Data Sharing and Collaboration: Foster greater collaboration among study leads and restoration practitioners to share data and insights across projects. Establish a centralized platform for data sharing to improve accessibility and integration of findings.
· Standardized Methodologies: Develop standardized methodologies for monitoring and reporting across studies to ensure data comparability and facilitate cross-study analysis. This will help identify trends, assess habitat quality, and inform adaptive management strategies.
· Integrated Restoration Planning: Use tools like habitat suitability models and Thermalscape data to identify areas where restoration actions can simultaneously address the needs of multiple species. Ensure that restoration planning is informed by a comprehensive understanding of ecosystem dynamics.
6. Monitor and Evaluate Restoration Efforts:
· Implement long-term monitoring programs to evaluate the effectiveness of restoration efforts for mussels, SAAs, and western toads. Use this information to refine restoration strategies and improve overall program effectiveness.
· Establish metrics for assessing multi-species benefits, such as improvements in habitat quality, population trends, and species interactions (e.g., reduced predation pressure on juvenile salmonids).
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	Study/Effort/Topic
	Recommendation
	Rationale & Notes

	Mussels
	· Synthesize habitat association data to identify specific habitat requirements and develop targeted restoration strategies.
· For each restoration project in ASRP, conduct pre-implementation surveys before permitting projects.
· Continue to explore the use of eDNA as a monitoring tool.
1. More parameters around surveys on our projects: how far up the streambed do we need to survey for mussels in order to avoid adverse impacts? 
· Education: fish salvage and options to protect mussels in project footprints
2. Stay engaged and support partners who are working on die-off work for mussels and where appropriate do Chehalis specific work
3. More census, and include practitioners in census efforts: make sure folks on the ground are connected and reporting what they see with each other and partners.

	Mussels are declining rapidly, the causes of their declines are not well understood (esp. relative to each other), and their habitat needs are poorly understood.

	Stream-Associated Amphibians (SAAs)
	Synthesize habitat association data to identify specific habitat requirements and develop targeted restoration strategies.
· "Differences in habitat associations for tailed frog between upper Chehalis and Olympics populations (but sample size could be a factor in this finding -- should evaluate longer term)."
· "Instream conditions such as canopy substrate and hydrology are important habitat factors."
· "Tailed frog -- increased forest protections and connectivity."
· "Torrent salamander require specific hydrologic and geomorphic conditions that may not be readily manipulatable."
· "Maybe we need a toad, stream amphibian and/or mussel workgroup. Crosswalk restoration actions among the species (inclusive)."
	SAAs are sensitive to changes in headwater stream conditions and require targeted restoration efforts.

"Multiple years of data required to establish trends for these species due to seasonal variation." 

"Useful baseline for future experimental restoration work."

"Can use census from these efforts to maximize benefits to these species or avoid potential harm of restoration."


	Western Toads
	Synthesize habitat association data to identify specific habitat requirements and develop targeted restoration strategies.
· "Can we use the raw thermalscape temperature data to define a relationship with temperature and toad breeding or rearing? Presentation indicated monthly averages were not adequate."
· "From the presentation I'm thinking we need to refine the terrestrial needs. Is there a way to refine the ongoing work to improve this knowledge? […] 90 acres per 1000 feet of stream for two-sided buffers is not reachable."
· "[…] has any work been done on the effects of the vegetation species in the buffer -- are conifer trees important? Are non-conifer trees important and what effect does the understory have?"
	Western toads rely on riparian and upland habitats, and restoration efforts should focus on maintaining or restoring these habitats.

"We may be very early in the process for identifying and designing restoration actions. With the short monitoring time for many sites could some of the variability be due to interannual variation rather than a specific effect of the habitat type/condition?"


	Thermalscape
	· Report data using 7-day average maximum temperatures (7-DADMax) to align with state water quality standards.
· "Report daily maximum temperature within months in addition to monthly mean temperatures."
· "Make data and Thermalscape results accessible with ability to query."
· "Perhaps match outputs to hydrologic outputs for low-flows. Both to compare/look at extremes and match up to hydrologic projections."
	Means can obscure adverse high temperatures occurring on a daily basis.

	Non-Native Fish
	· Implement pilot suppression efforts for smallmouth bass and monitor effectiveness.
	Predation by non-native fish may be a significant factor in Chinook decline.

"Need to be careful that suppression efforts don't have unintended consequences such as compensatory effects on non-target species (e.g., northern pikeminnow)."

	Chinook Management
	Put on a Chinook summit and/or develop a coordinated action plan for Chinook management, integrating predation, temperature, and habitat data.
	Chinook populations are declining, and a holistic approach is needed.

	Fish In/Out
	· "Explore density dependence and 'sticky habitat' concept Marisa mentioned in Newaukum b/c of 50/50 ratio of smolt vs. fry and the Skookumchuck having way more smolts but then not as many fry."
· "Can we incorporate spawner density into project prioritization? (both steelhead and spring chinook)."
· "While it was noted that chinook estimates by run type are weak, I recommend keeping them in place to provide a consistent in-season guide for management use. Any suggestions for improvement?"
	

	Multi-Species Restoration
	Identify and prioritize habitat protection and restoration efforts that benefit multiple species, in collaboration with study leads and the TAG.
	Opportunities exist to maximize the benefits of restoration actions for mussels, SAAs, western toads, and salmonids.

	Holistic, Ecosystem-Based Approach
	Foster data sharing, collaboration, and standardized methodologies across studies to improve integration of findings and inform restoration planning.
	A holistic approach will ensure that restoration actions are informed by a comprehensive understanding of ecosystem dynamics.
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· Aimee (collected and reflected directly from PI share-outs):
· Thermalscape:
· "Not great temps for salmon and more favorable to non-native fishes."
· "Examples of use: can integrate climate change into restoration and resiliency planning (where warming temps are expanding in upper basin, or where staying cool elsewhere)."
· Non-Native Fish:
· "Smallmouth bass in tribs: Non-native fish distribution for some species moved substantially upstream (~5-7km) between 2019 and 2023, likely in response to increasing stream temperatures."
· "To understand impacts need to consider consumption as well as abundance of the predatory non-native."
· Chinook Decline:
· "Chinook decreased 82% since 2019 (difficult to catch as they run late in the season)."
· "Decline in spring chinook by about 40% between years."
· Mussels:
· "Pre-restoration surveys helped protect mussel beds by either shifting restoration action location or relocating mussels."
· Western Toads:
· "Juvenile salmonids observed at 50% of toad breeding sites during census surveys. Opportunities for restoration efforts to protect multiple species."
· Chip:
· Chinook Decline: "Chinook salmon are declining in the upper Chehalis basin. Not just spring Chinook but fall Chinook as well."
· Non-Native Fish: "Predation by non-native fish on salmonids is an increasing concern, especially the effect of smallmouth Bass on juvenile Chinook salmon."
· Water Temperatures: "Water temperatures are high and increasing throughout the Chehalis Basin."
· Colleen:
· Thermalscape: "It's too warm and getting warmer."
· Non-Native Fish: "Small mouth bass eating lots of Chinook."
· Density Dependence: "The finding of density dependence is a key finding in my mind, and something that is important to convey."
· Jane:
· Non-Native Fish: "Small mouth bass eating lots of Chinook."
· Thermalscape: "Are there implementation actions in critically warming parts of the basin that would more immediately off-set non-native species habitat?"
· Mussels: "Major die-offs in 2023, need to find western ridged mussels to try and propagate more."
· Larry:
· Non-Native Fish: "The findings are extremely alarming. The findings point to a type of action that should be given very high priority -- that is the suppression of smallmouth bass."
· Chinook Summit: "It might be time to have a 'chinook summit' to review study results together and formulate recommendations/advice on what is needed for chinook in the upper basin."
· Marisa:
· Chinook Decline: "Adult spring Chinook and fall Chinook are both declining in the upper Chehalis (Newaukum)."
· Non-Native Fish: "Non-native predators are increasing in abundance and expanding their range upstream into the tributaries as stream temperatures increase."
· Density Dependence: "Density dependence may be limiting juvenile production of Chinook and coho smolts in the Newaukum River."
· Mark:
· Thermalscape: "The stream temperatures in the upper Chehalis are the warmest in the basin."
· Non-Native Fish: "Is there something we can do in Skookumchuck and Newaukum to reduce smallmouth bass now when population is relatively low compared to Chehalis?"
· Mussels: "We need a cause of the colony collapse. Other than avoiding damage, we do not know what to do to improve habitat for mussels."
· Olivia:
· Non-Native Fish: "The non-native fish work is important to understand the predation risk on native fish. Not only to understand how they are predating on Chinook, but other native fishes such as lamprey."
· Mussels: "Continued monitoring of mussels and frogs is needed to maintain status and trends of the species. Research should continue to be pursued around the factors that are contributing to declines."
· Rachel:
· Mussels: "Appreciated the detail on the restoration efforts including population genetics background -- for WRM, however, there seems to be a need for habitat-based restoration as well as propagation."
· Amphibians: "Appreciated adaptive management recommendations. Q: What habitat interventions would be tested?"
· Regan:
· Mussels: "Western Ridged Mussels are declining at an astonishing rate. The ASRP should be intentional and proactive in striving to protect habitat for FW mussels and their hosts and implement conservation measures including artificial propagation."
· Amphibians: "A restoration/conservation wish list for salmon, mussels, amphibians, and other native fish should be developed by the leads for each of these species groups."
· Scott:
· Holistic Approach: "One of the big questions that came up for me is how we can better integrate restoration efforts across species and ecosystems while improving coordination between different monitoring projects. There's a lot of overlap in work being done for fish, amphibians, mussels, and other species, but those efforts don't always align in a way that maximizes impact. Finding ways to break down silos, improve data sharing, and create more standardized methodologies could make restoration planning more effective and efficient."
· Data Sharing and Collaboration: "There's also a clear overlap between different monitoring and restoration initiatives across the basin, yet they often operate in silos. Future updates to P&S could focus on breaking down those barriers, creating stronger coordination across projects, and standardizing methodologies where possible to make data more comparable and useful."
· Integrated Restoration Planning: "A more ecosystem-based approach that connects these efforts could lead to better long-term outcomes for both individual species and overall habitat health."
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· Chinook and Other Salmon:
· "During the presentation I asked about the potential of scour reducing the effectiveness of spawners in the NF Newaukum -- is there an option of examining the potential of redd scour in spring chinook spawning areas?"
· See Chinook companion resources for a comprehensive overview of remaining questions and uncertainties gathered to-date.
· Mussels, Western Toads, and Stream-Associated Amphibians (SAAs):
· What are the specific habitat requirements for these species, and how can restoration efforts be tailored to meet these needs?
· What is causing the die-offs of mussel populations, and how can this be mitigated? 
· How can restoration actions for SAAs and western toads be integrated with those for salmonids and other species to maximize benefits for multiple species?

This synthesis provides a comprehensive overview of the key findings, recommendations, and remaining questions from the TAG members' review of ongoing monitoring efforts in the Upper Basin and Chinook cluster. The next steps focus on adaptive management, improved study designs, and integrated restoration efforts to address the challenges facing Chinook salmon and other native species in the Chehalis River Basin.
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