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Database 
considerations:
• Overview of some of the current 

monitoring to leverage existing work to 
maximize benefit of future monitoring 

• Lots of co-managers
• Many independent projects
• Large geographic area
• Improve communication
• Information sharing



Trinity River Hatchery

Iron Gate HatcheryKlamath River Basin

Eureka

Crescent City

Carcass/redd
surveys

CDFW Weirs

Creel survey



Video Fish Counting Stations
• Shasta River • Scott River
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SONAR Resistance Board Weirs



Trinity River Marking Weir-Willow Creek





Recreational and Tribal Harvest Monitoring



Mitigation Hatcheries:



Total River Return by 
Age and Sector
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Coho Mega Table 

• California Threatened

• Federal Threatened
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/a  Abundance affected by early removal of the counting station which may have resulted in under counts of coho in footnoted years.



• Spring Chinook (California Threatened)
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• O.mykiss monitoring:  

Bogus Creek

Year Net Upstream O.mykiss  >40.6 cm Last date of Monitoring

2007 24 12/31

2008 48 12/22

2009 54 12/15

2010 24 12/14

2011 42 12/23

2012 59 12/7

2013 - 2014 103 5/1

2014 41 12/1

2015 - 2016 46 1/16

2016 - 2017 84 5/1

2017 - 2018 205 6/8

2018 - 2019 267 5/30

2019 - 2020 431 5/4

Average 110



Juvenile 
Trapping:



Trinity River Hatchery

Iron Gate HatcheryKlamath River Basin 

Eureka

Crescent City

Juvenile Trapping Locations



Coho Life History 
Projects:
-Non-natal Rearing

-PIT tagging studies

-Antenna network increasing

-Collaborative Projects

-Klamath Database



What would we like to 
know?
• Stray rates of source populations

• Stray rates of hatchery populations

• Contribution of non-natal rearing life 
history

• Meta population dynamics

• Migration patterns of hatchery and 
natural juvenile populations

• Increased tag detection probability

• Drought effects

• Disease effects



Future Opportunities for collaboration:

• Increasing landscape with Dam Removal

• Additional Partners

• Spring Run Response

• Coho Response

• Restoration Response ($162M)



Questions?



Federal Perspective on Klamath Basin Salmonid 

Recovery and Monitoring

U.S. Department of Commerce   │  National Oceanic and Atmospheric Administration  │ National Marine Fisheries Service

Tommy Williams

Southwest Fisheries Science Center   Fisheries Ecology Division – Santa Cruz, California

Klamath Fisheries Collaborative Spring 2022 Meeting



U.S. Department of Commerce   │  National Oceanic and Atmospheric Administration  │ National Marine Fisheries Service

Federal NMFS Perspective on Klamath Basin Salmonid Recovery 

and Monitoring To Inform Conservation and Management

Tommy Williams

Southwest Fisheries Science Center   Fisheries Ecology Division – Santa Cruz, California

Klamath Fisheries Collaborative Spring 2022 Meeting



Motivation for presentation: 

• Briefly describe an approach to consider how 

salmonids persist in a dynamic environment

• Constraints on salmon populations

• Tracking movement across the landscape 

Klamath River Renewal Corporation





From Ebersole et al. 1997. Envir. Mgt. 21:1-14.



Natural disturbance events 

that influence salmonid 

populations throughout their 

range include:

• fires

• landslides

• glaciers

• earthquakes

• volcanic 

eruptions

• floods



Anthropogenic constraints that 

can influence the ability of 

salmonid populations to track 

changes in environmental 

conditions include:

• urbanization

• land management activities

• fire (magnitude, frequency, intensity)

• water diversion and withdrawal

• flooding (magnitude, frequency)





• Individuals (within and between 

life stages)

• Populations

• Groups of populations

• Species

To be viable (i.e., persist) – fish need to be able 

to track changes in environment



Tracking a dynamic and changing environment

• animals (and plants, etc.) do it – salmon do it

• individuals, populations, groups of populations

• movement across the landscape / connectivity 



• Straying by adults

• Relatively high fecundity

• Juvenile dispersal

• Distribution of run-timing

• Distribution of age at ocean entry

• Overlapping generations (Chinook and 

steelhead, coho to some degree)

• Life-history types / ecotypes



Salmonid Life Cycle

Freshwater

Marine

Estuarine



YOY

Adult

Resident

1+

Adult 

Steelhead

Immature

Steelhead

Stream Ocean

Study design - population dynamics

Population modeling: 

• Analyze tagging data with capture-recapture models 

− abundance, survival, and transition rates  

among size/age classes

− non-anadromous vs. anadromous pathways

− residence times in stream/ocean 

• Life-cycle based population model 

− population growth rate 

− simulate population dynamics

− longer time frames

− effects of changes to specific 

life stages, metapopulations, etc.  

− resilience and critical life stages



Lindley et al. NOAA TM NMFS-SWFSC-447 (2009)





From Ebersole et al. 1997. Envir. Mgt. 21:1-14.





• Individuals (within and between 

life stages)

• Populations

• Groups of populations

• Species

To be viable (i.e., persist) – fish need to be able 

to track changes in environment



Life history characteristic, habitat use, etc.
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Used with permission: Ray Troll













































Using PIT tags to monitor Coho Salmon 
restoration effectiveness in the Scott River

Erich Yokel

Darrell Mitchell

Charnna Gilmore & Betsy Stapleton

Scott River Watershed Council



The SRWC Gratefully Acknowledges our Funders and Collaborators 

Scott Valley Landowners



Sugar Creek BDA Complex

Sugar BDA 1.0 & 1.1
HSU Fish Passage 

Experiment - 2019

Beaver Dam





CDFW Adult Escapement Video Weir -
Scott River RKM 29.0

During the adult escapement in 2021-2022, 24 PIT tagged Coho Salmon 

were detected in the Scott River

20 of the adults (83%) were tagged by the SRWC in the Scott River 

4 were tagged by the Karuk Tribe in Mid Klamath restoration projects

CDFW installed PIT array on Scott River adult video weir in 2019

Coalition of the Willing (COW) supports funding for PIT array on 
adult escapement weirs on Scott River and Shasta River 

Installed arrays on Scott and Shasta weirs on 2020-21 & 2021-22

Detected 2 PIT tags on Shasta River weir – 1) Karuk tag & 2) 
Currently Unknown



Track juvenile movement of PIT tagged fish on arrays

Detect individual fish on arrays entering and exiting Sugar OCP Outlet 

Marked 2004 Coho Salmon in Sugar Creek with PIT tags 
in 2019 - 2020 

Operated 7 PIT arrays in Sugar 
100,000s of detections in one cohort



PIT Tagged adult returns – Scott and Shasta CDFW Weirs Juvenile detections of adult returns



Timing of juvenile out migration and Water Quality Conditions in 
Scott River and Klamath



Challenging condition during smolt outmigration: poor water quality & 

high incidence of disease

How long does it take out-migrating Coho smolts from Scott River to

Reach Klamath Estuary? 

Value of Mid-Klamath refugia: non–natal juvenile rearing



Thank you

Questions?

erich@scottriver.org



PTAGIS Example: Lessons Learned from a 
Basin Wide Collaborative

John Tenney and Nicole Tancreto, PSMFC

A presentation for the
Klamath Basin PIT Tag Database Collaborative February 2022 Meeting 



PTAGIS Program Overview

• Fisheries Data Project of the PSMFC started in 1991

• Regional database of PIT tag data in Columbia River basin

• Funded by BPA via Columbia Basin Fish & Wildlife Program

• Data contributed from regional agencies, available to anyone

• PTAGIS doesn’t perform analysis (RM&E) of the data 

• PTAGIS O&M large scale interrogation sites

• PTAGIS provides technical coordination:

• Meetings, newsletters, training, documentation, workshops 



Governance

• PIT Tag Steering Committee 

• Members from each state 
agency, NOAA, Tribes, FPC

• Data standardization and policy

• Regional coordination and 
technical guidance

• Separation of concerns: 
biology/policy vs technology



PTAGIS Data Overview

Organized around 5 event types linked by unique PIT tag :



PTAGIS Data Overview

MRR (Mark Recapture Recovery) Interrogation 



MRR Event Data

• MRR events captured while fish in hand

• Includes biological and conditional information

• Also When, Where and Who collected the data

• Collected and submitted in common file format and specs



Contributing MRR Data to PTAGIS

• MRR Project: identifies individuals ultimately responsible for data

• Receive validation alerts from PTAGIS, designate subordinates

• Point of contact for questions or request usage of associated data

• Contact at project level, not individual (longevity)

• Example:

Project Code: ILR

Name: IDFG Lemhi River Basin Projects

Project Status: Active

Start Year: 2012

End Year: Present

Contact Info: phone, email, address



MRR Sites Registered with PTAGIS



MRR Validation Codes



P4 Tagging Software: MRR Data Entry and Quality Assurance



PTAGIS Data Overview

MRR (Mark Recapture Recovery) Interrogation 



Interrogation Data

Observation Event: record of PIT-tagged fish passing thru 
interrogation site

• Includes: unique tag + antenna id + timestamp (PST) + site code 

• Site code ties observation events to site metadata: coordinates, 
antenna arrangement, operational status, event logs



Interrogation Site Metadata



Interrogation Site Stewardship

• Point of contact about data, site operations and maintenance

• Responsible for updating site metadata

• Register new sites with PTAGIS with PTSC approval

• Interrogations sites and contacts can retire



Interrogation Sites Registered with PTAGIS



Interrogation Software: M5

Captures and submits: 
• Observations 
• Transceiver Diagnostics



O&M Remote Monitoring



Data Submission and Validation

• Data contained in structured files (JSON, XML)

• Support for Corrections and Deletions of files

• Submitted via Web API (HTTPS)

• Requires authorization (API Key, JWT)

• Discontinue FTP and Email submissions

• Validation and Alerting:

• File format and conventions

• Duplicate files/records

• Validation codes

• Interrogation site configuration

• Tag mask validation 

• Confirmation when MRR data loaded

• Alert when interrogation site fails to submit data



Querying Data out of Database

• Website www.ptagis.org:

• Quick reports (no login)

• Advanced Reporting (requires login)



Plan for Growth!



Electronic Data Collection, 
Options and Experiences

Alta Harris



Electronic Data Collection Benefits

• Error checking in the field

• Reduces tag transcription errors

• Reduces data entry time

• Machine readable files 



Uniform Solution

• Database community support

• Improve data pipeline

• May not meet individual needs

• Already have a working solution

• Costly to implement



Requirements

• Flexibility for different project 
requirements

• Adherence to PIT tagging 
database standards

• Not difficult to maintain

• Tech support available

• Connects to PIT reader

• Forms are easy to navigate

• Customizable

• Changes are logged

• Backups available without an 
internet connection

• Persistant



USGS Custom Solution









USGS Solution

• Customizable

• Changes are recorded

• Backups to external system

• SQLITE database

• Can reference exiting 
information

• Prototype

• Nontypical file system

• File transfers









ESRI Survey 123

• Individual Databases

• Cloud Storage

• Customizable Forms

• Georeferencing

• Accessible

• ESRI support

• ESRI License

• PIT reader connection





Options

• Do not adopt a uniform solution

• Find a custom solution based on USGS model

• ESRI Survey 123

• ODK forms with our own server

• Custom application

• Find another product 
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