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• Wade Crowfoot, California Natural Resources Agency
• Felipe La Luz, California Department of Fish and Wildlife
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Species Overview

• Clear Lake Hitch 
(Lavinia exilicauda chi)

• CESA – Listed as threatened 
August 6, 2014

• Endemic to Clear Lake and 
its tributaries.

• Historically supported 
subsistence fishery

• Culturally important

4Map Data ©2022 Google



Life History

• Can reach length of 14 inches
• 6-year lifespan

• Females mature in 2nd or 3rd year, males mature in 1st year.
• ~ 36,000 eggs/year

• Juveniles rear near shore and in tributaries
• Adults occupying deeper water
• Feed on small invertebrates (e.g., Chironomids, Daphnia)
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Spawning Requirements

• February through May or June
• Spawn over shallow, clean 

gravel primarily in tributaries
• Wetlands when available 

(Robinson Rancheria EC 2011)
• Some spawning occurs in the 

lake 
• (Kimsey 1960, Feyrer 2019)
• limited due to egg predation 

and desiccation
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Population Trends

• “…common and the 
most abundant fish in 
Clear Lake during late 
19th and early 20th

centuries.”
• Runs could consist of 

tens of thousands of 
Clear Lake Hitch and 
Clear Lake Splittail 
(Lindquist et al. 1943)
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• Length Frequency 
Plot of USGS 
Summer Gill Net 
Survey (F. Feyrer)

• Juveniles are not 
recruiting to the 
population. 

• Steinke et al., 2018, (ver. 
4.0, December 2022): U.S. 
Geological Survey data 
release, 
https://doi.org/10.5066/P
9A03OI6.
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https://gcc02.safelinks.protection.outlook.com/?url=https%3A%2F%2Fdoi.org%2F10.5066%2FP9A03OI6&data=05%7C01%7CFelipe.LaLuz%40wildlife.ca.gov%7Ce2e09a65656549b02e1e08daf03b32ed%7C4b633c25efbf40069f1507442ba7aa0b%7C0%7C0%7C638086434319974507%7CUnknown%7CTWFpbGZsb3d8eyJWIjoiMC4wLjAwMDAiLCJQIjoiV2luMzIiLCJBTiI6Ik1haWwiLCJXVCI6Mn0%3D%7C3000%7C%7C%7C&sdata=mXw8Uq0YQd4vPT6C2OdORqyAjXqU0zXoca%2FPtnN3KKM%3D&reserved=0
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CDFW Visual Spawning Survey
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Year Number
2014 1,119
2016 693
2017 517
2018 1153
2019 612
2020 1672
2021 120

2022 306

• 21 fixed sites across seven streams in 
Big Valley

• 2020 – Began reporting dry streams
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Visual Survey Results – Tributaries

Spawning is observed in more tributaries in exceptionally 
wet years (2017, 2019).
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Visual Survey Results – Adequate Flow

• Access to tributaries is highly variable
• Not all dry years are the same
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Fish Rescue  – Adobe Creek
May 4th, 2022 May 16th, 2022

Photos by L. Santana
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Factors Affecting Decline
• Loss of Spawning and Rearing 

Habitat
• Estimated 92% loss of 

historically available habitat 
due to physical barriers 
(CDFW 2014 Status Review)

• Infrastructure, non-native 
vegetation, gravel/sediment 
bars

• Strandings and desiccation 
of adults, eggs, and juveniles

• Adobe Creek 3/25/2014 13Photo by S. Newton



Factors Affecting Decline Continued

• Habitat Quality 
• Non-native species 

competition and predation. 
• Water 

Quality/Contaminants
• Disease/parasites

Photos By CDFW 14



Conclusion

• Rapid population decline 
• Near complete juvenile recruitment failure in recent years
• No single entity has the power or authority to solve these 

issues
• Agencies are coordinating with Tribes and each other

• Watershed Reconnaissance
• Outreach
• Research, Restoration, Rescues, and Monitoring
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Thank you

• Felipe La Luz 
• Felipe.laluz@wildlife.ca.gov

Photo By B. Ewing CDFW
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California Water Boards

Christine Birdsong
Undersecretary
California Department of Food and Agriculture
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California Water Boards
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California Water Boards
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The “Hitch” or “Chigh” – Lavinia exilicauda, Baird and Girard.
The most abundant fish in all these lakes, including Blue Lakes.  They run up all the creeks, 
entering from the lakes in March, spawning in the shallow riffles.  They are then so 
abundant that one can hardly step without stepping on several.  They are excellent eating 
and people should be encouraged to use more of them.

Historically Abundant



UPM neg. no. S4-140398
Obtained from: Patterson (1998)

Important for Native People

Pomoan man with woven fish traps
Four Historic Fish Runs

• Suckers (trapped)
• Pikeminnow (speared)
• Hitch and splittail (hand & trap)

Food
• Dried and salted
• Year-long supply

Trade with coastal tribes 
• Seaweed
• Abalone
• Beads
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• Tolerant of a wide range of environments (physical, chemical, 
and biological)

• Long lived

Carp Profile



• Increase in internal P loading through excretion 
and foraging/spawning behavior (bioturbation)

• Leads to decrease in secchi depth and an 
increase in Chl-a 

• Amplified in shallow lakes

Carp Impacts- Water Quality



• Negative relationship between 
macrophyte abundance and carp 
biomass

• Elevated carp biomass (~398 lbs/acre) 
resulted in a loss of 71% of northern 
wild rice distribution on Clam Lake, 
Burnett County, WI in 2 years 
(Havranek, unpublished)

Carp Impacts-
Vegetation





• Reduction in habitat (plants) and food 
(macroinvertebrates) can result in 
reduced native fishes abundance, 
diversity, and size structure

• Weber & Brown (2011) found an inverse 
relationship between relative 
abundance (CPUE) of native fishes and 
common carp across 81 lakes in SD; 
specifically black crappie, bluegill, 
white bass, and northern pike.

Carp Impacts- Fishery



Carp Impacts-Clear Lake 
Fishery























*No More Loss of Species on Our Watch*

Actions to Protect the Chi and Ongoing Needs
State Water Resources Control Board

3/7/23



Tribal Long Term Tribal Action to Protect the Hitch/Chi

● Studies
○ Water quality
○ Fish tissue
○ Habitat
○ Tagging
○ Observations

● Communications to 

agencies
● Collaborations 
● Reporting of violations
● Requests for assistance
● Participation in hitch 

rescues



19 Pages of Tribal Projects Draft Conservation Strategy

From https://lakecountyca.gov/DocumentCenter/View/5951/CLH-Draft-Conservation-Strategy-?bidId=

https://lakecountyca.gov/DocumentCenter/View/5951/CLH-Draft-Conservation-Strategy-?bidId=


2012 report to the 
CalEPA Tribal 
Advisory 
Committee



Requests for Information and Assistance



Tribal Engagement

● Tribal testimony at meetings
● Submittal of information for listings



Data Collection and Evaluation



Surface water diversions from local use 
reporting to SWRCB shows millions of 
gallons being used each year during the 
hitch spawning run.  

As for groundwater usage, 
“CDFW expects that a meaningful 
portion of streamflow depletion is 
attributable to shallow 
groundwater extraction.”



Chi Spawning Timing and Water Use
● Settler land use in the watershed has halved the spawning season for the chi. 

The majority of tributaries to the lake do not run during the time when the 
Clear Lake hitch fry need to be returning to the lake. The Clear Lake splittail, 
that ran after the chi, are now extinct. 

● Limited data water use for irrigation and frost protection limits our understanding of how much water is 
needed and available for beneficial uses. Water management in the watershed has not 
prioritized data collection on surface water, groundwater, water use, and land 
use.

● Bias towards minimization of trends indicating the over-allocation of water and 
groundwater depletion in the Big Valley Subbasin Groundwater Sustainability 
Plan development.



12/2022 Hitch Emergency Summit Requests to Agencies

● Surface water curtailments on all Clear Lake creeks for declared Dry Years during Chi spawning season.
○ Precedent for no withdrawals during dry years: Yolo County does not receive their water rights 

when Clear Lake is below 3ft Rumsey on May 1st.
● Install gage in Adobe creek, with live readings (USGS)
● Support Tribe’s modeling and data collection efforts
● Release water from Adobe creek and Highland springs reservoirs during Chi historic spawning run 

period.
● Support aquifer recharge projects (FloodMAR)
● Groundwater pumping curtailments within 1 mile of Clear Lake creeks for declared Dry Years during Chi 

spawning season.



Where Are We Now?
● “Dry Year” Surface water curtailment request

○ Mandated surface water use reporting is incomplete and inaccurate.  Existing information is insufficient 
to  assess impacts.

● Gage installation request.
○ A pressure transducer with telemetry (real time access) has been installed Adobe creek.  

● Support Tribe’s modeling and data collection efforts
○ SWRCB staff has accepted data from the Tribe and is also conducting weekly measurements.

● Request releases of water from Highland Springs Reservoir
○ County of Lake has offered releases; not confident that releases would meet Clear Lake hitch needs.
○ Additional need to evaluate flow and passage in compliance with FGC requirements

● “Dry Year” groundwater pumping curtailment request 
○ County of Lake would have to initiate and they are getting substantial pushback from agriculture.
○ Request for DWR to reject GSP for not properly evaluating impacts of groundwater to surface water 

flow https://sgma.water.ca.gov/portal/gsp/comments/127
○ A complete list of existing groundwater wells and well pumping rates are not available for SWRCB staff 

evaluation of pumping impacts.

https://sgma.water.ca.gov/portal/gsp/comments/127


What Else is Needed to Protect Native Species?

● Watersheds with listed species need information about water use. Use information orders early. Lack of 
water should be considered “Take” of the listed species.

● Tribes are engaged and committed.  Collaborate and co manage with them.
● Water rights reviews and evaluations need to occur regularly– why collect data if you don’t assess for 

compliance?
● Continue to share information and build collaborations with other regulatory and informational agencies 

(CDFW, DWR) to improve response and evaluation of impacts.
● Data gaps include a complete listing of well completion logs (DWR) and groundwater and surface water 

use (SWRCB)
● Improved enforcement and compliance of existing codes should be required in watersheds with listed 

species.  Change = Standards/Regulations x Enforcement
● Build resiliency into policies because climate change requires us to be proactive.

○ Climate change induced droughts require increased vigilance to prevent downstream water 
impacts.



Priorities for Native Species Protection

● State and local agencies have 
authorities to protect native 
resources yet lack the 
information and funding or 
have limitations in scope to 
carry out the tasks in a timely 
way. A multi jurisdictional 
resource management 
approach should be prioritized 
for any listed species.

● No more loss of species on 
our watch. Use the tools that 
exist.



California Water Boards

State Water Board Response
• Coordination & Engagement
• Data Collection & Analysis
• Monitoring
• Voluntary Actions
• Enforcement

What we’ve learned so far…
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Stream flow measurement training 
with state agencies and tribes



California Water Boards
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Key Creeks
• Middle
• Scott (feeder to Middle)
• Manning
• Adobe
• Kelsey
• Cole



California Water Boards

Reported Surface Water Diversions
Frost Protection
Irrigation
Stockwatering
Domestic
Municipal or Industrial
Fire, Fish, Recreational, Other
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California Water Boards

Groundwater
• 90% used for agriculture
• Lots of wells near creeks
• Creeks mainly rain-fed
• Creeks are losing during dry months
• More data/monitoring needed

• Groundwater pumping impacts streamflow.
• We need to determine to what degree 

pumping is impacting Clear Lake Creeks.
• We need data to do this.
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California Water Boards
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Vehicle stream crossing (gravel alteration)

Fish passage restoration needed

Other Drivers: Passage Barriers

Without sufficient creek flows the hitch cannot survive.



California Water Boards
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Other Drivers: Water Quality
Central Valley Regional Board:
• Nutrient and Mercury TMDLs
• Tribal Beneficial Use Designation
• Cannabis Inspections and Enforcement
• Irrigated Lands Regulatory Program Implementation 
• Harmful Algal Blooms Environmental Study
• Blue Ribbon Committee for the Rehabilitation of Clear Lake



California Water Boards
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Water Rights Enforcement
225 rights near creeks

• Half didn’t report for 2022
• Other half is poor quality 

100 subject to measurement regulations
• 90% out of compliance

200 reservoirs w/o water rights near creeks

Investigations underway



California Water Boards
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90% of cannabis cultivation in 
Lake County is illegal

1,000+ illegal sites

250+ near key creeks

Coordinating with state and local 
agencies to investigate and enforce

Cannabis Enforcement



California Water Boards
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Wrap Up and Next Steps
• Still early in the effort- many questions
• One wet year will not save the hitch
• Continued coordination, engagement 

and enforcement
• Get the information we need to make

informed decisions
• Identify solutions and support

Can’t let uncertainty lead to extinction!
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