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TU Eastern Angler Science
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Engaging Anglers to Drive Conservation Strategies



TU’s Citizen Science Framework
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• TU Grassroots

• Project Staff 

• Angler Science Coordinator

• TU Volunteer Operations

• TU Science Team
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Benefits of Angler Science

Education and Outreach
• Better understanding of our home waters
• Expand and diversify organization activities
• Collaboration between volunteers, TU staff and 

agencies

Conservation Outcomes
• Early identification and tracking of emerging threats
• Monitor effectiveness of restoration and management
• Project prioritization
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Angler Science Opportunities

Water Quality
Water Temperature
Flow Monitoring
Benthic Macroinvertebrate Assessments
Redd Surveys
Habitat Assessments
AOP Barrier Assessments
Tracking Invasive Species
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Environmental DNA
Photographic Monitoring
Snorkel Surveys
Angler Surveys
Phenology Documentation
Real-time Data Collection
Visual Assessments for Pollution
????????????



Stream Temperature Monitoring

A great citizen science activity: it is 
easy, fun and relatively inexpensive
Track impacts of climate change
Identify habitat restoration needs 
(riparian, channel) to decrease 
temperature
Helps determine restoration project 
effectiveness
Provides good data for educational 
projects
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Tools: Stream Temperature Data Loggers

Relatively low cost ($113.05)
Can record at regular intervals 
over long periods ~5 years
Valuable for collecting baseline 
data, monitoring land use impacts, 
and climate change trends
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Tools: Methods Manuals and Data Visualization
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Tools: Program Management and Training

Measuring Thermal Resiliency: Virginia

www.tu.org 9

• Deployed fine scale network of 
temperature sensors.

• 91 sensors deployed by 51 volunteers.
• Partnered with USGS



Case Study

Measuring Thermal Resiliency: Virginia
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Current Conditions Groundwater Influence



Case Study

Measuring Thermal Resiliency: Virginia
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Forecasting Future Conditions



“Low-cost” Real-Time Water Quality Monitoring Stations
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EnviroDIY Mayfly Logger Station



“Low-cost” Water Quality Monitoring Stations
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Opportunity: EnviroDIY Sensor Station Training
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July 2019: Grand Rapids Michigan

• Programming Mayfly Data Logger

• Sensor Station Deployment

• Managing and Understanding Data

• Site Selection

• Sensor Station Maintenance



Environmental DNA (eDNA)
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• Determine species presence based upon 
DNA collected from water samples
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USFS eDNA Atlas
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Redd Surveys
Most salmonids are gravel nest 
spawners
Females excavate a nest in gravel 
substrate, deposit eggs that are 
externally fertilized by male and cover 
eggs with gravel.  A contiguous series of 
these nests are called a redd.  
Determine spawning habitat use in a 
stream/watershed
Effectiveness of barrier 
removal/replacement and habitat 
improvement projects
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Redd Surveys – Materials/Methods

What you need:
– Group of volunteers
– Training on redd ID/protocols
– GPS/datasheet

Volunteers are assigned a segment of stream 
to walk or float and record GPS location of 
each redd observed as well as other data.  
Watersheds are divided into segments
http://www.tu.org/blog-posts/seeing-redds-
volunteers-survey-brook-trout-spawning-
habitat
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Redd Surveys – Tools

Redd Survey Data Collection App

Redd Survey Handbook (in development)

Redd Survey Database/Data Visualization (in 
development)
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PM Redd Survey
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www.macroinvertebrates.org

www.tu.org 21



Water Quality mApp (WiseH2O): Driftless Pilot Study
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Agricultural landscape:
• Database: results, locations, metadata
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 Alkalinity
 Hardness
 pH
 Nitrate‐Nitrogen
 Nitrite‐Nitrogen
 Orthophosphate



Water Quality mApp (WiseH2O)
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Kiap-TU-Wish (Pierce County, WI)
• Target Anglers
• General Anglers



Water Quality mApp (WiseH2O): Driftless Pilot Study
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Kiap-TU-Wish (Pierce County, WI)



WiseH2O v. RIVERS
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WiseH2O
 Focus:  Water Quality

 ..but has 'disturbances'

 Area: Driftless Area
 Status: Pilot Study
 Developer: Mobile H2O
 Full Program

 mApp
 Training
 Learning Assessment
 Performance

RIVERS
 Focus: Disturbances

 Photo documentation

 Area: National
 Status: Ready
 Developer: TU Science
 Some training

 Regional meetings
 Pilot: Rogue River
 Focus Chapters
 Webinar: TU grassroots



Keys to success…Good study design

1. What are your objectives for monitoring?
2. How will you use the data you collect?
3. What will you monitor?
4. How will you monitor?
5. Where will you monitor?
6. When will you monitor?
7. What QAQC practices will you implement?
8. How will you manage and present your data?
9. What are the necessary tasks and who will do them?will do them?
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RIVERS app (map problem areas)
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River Inventory by Volunteers for
Efficient Restoration Strategies 
(RIVERS)

Anglers Identify Habitat 
Issues:
• Cows in stream
• Eroding banks
• Point source pollutants
• Barriers

Database:
• Potential projects
• Better react to funding 

opportunities
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RIVERS: Disturbances
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General:
 Streambank
 Barrier
 Water Clarity
 Trash
 Nuisance Algae
 Riparian Vegetation
 In Stream/Channel
 Streamflow
 Invasive Species
 Fish Kill
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RIVERS: Disturbances
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RIVERS: Disturbances
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RIVERS: Disturbances
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RIVERS: Overview
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Snapshot of app sequence
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RIVERS: Overview
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Snapshot of app sequence
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RIVERS Web Application (arcg.is/1OWXev)

www.tu.org 34

Filter by:
 Date
 Disturbance
 TU Chapter
 State



RIVERS: Good Photos
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Tip 1: Balance amount of detail (how close) with perspective (how far)
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GOOD BAD



RIVERS: Good Photos
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Tip 2: Use an object of known size for scale
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GOOD BAD



RIVERS: Good Photos
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Tip 3: Document source
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GOOD OK No Source



RIVERS: Good Photos
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Tip 4: Multiple photos with different perspectives
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Outlet Inlet

Downstream

*Still lacks scale and 
perspective



RIVERS
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www.tu.org/conservation/our-conservation-approach/science/angler-science
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Resources on tu.org
• Guidance documents
• Weblinks

• Downloads
• Web-mapping application



We are going outside!  Beulah Park       (arcg.is/1OWXev)
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Downloading RIVERS:  Two-Step Process
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1. Download Survey123 for ArcGIS
• iPhone: App Store
• Androir: Google Play
• Scan QR code

2. Download RIVERS form
• Safari or Google Chrome: arcg.is/08S1GS
• Scan QR code
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Jake Lemon
Eastern Angler Science Coordinator
jlemon@tu.org

Dan Dauwalter
Fisheries Science Director (Science Program)
ddauwalter@tu.org


