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Listen...

Monoculture Polyculture

Müller S, Mitesser O, Oschwald L, Scherer-Lorenzen M and Potvin C (2022) Temporal Soundscape Patterns in a Panamanian 
Tree Diversity Experiment: Polycultures Show an Increase in High Frequency Cover. Front. Ecol. Evol. 10:808589.
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Source. Calaski https://calaski.wordpress.com/science-units/ecology/food-webs/
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Carbon Ranching

Bird Houses



How do we 
Measure Effectiveness?



Research Questions

1. Can we use sound to estimate biodiversity?

3. Are there configurable environmental factors 
in the placement of birdhouses that promote occupancy?

2. Is there a difference in biodiversity between areas in the 
pasture on the ranch? Time of day?



Objectives



Field Methods

1. Site 
selection

2. 
Construction 

and 
placement

3. Collect field 
data 4. Analysis
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Artificial Perches
Construction and placement



Programming



Data Collection
Acoustic recorders & Cameras



Data Analysis: Kaleidescope



Audio Analysis
Work Flow

1. Input audio 
data

2. Run 
cluster 
analysis

3. Train 
classifier

4. Classify all 
data



Cluster Analysis





• Dawn: 4:00 a.m. - 6:00 a.m.

• Midday: 12:00 p.m. - 1:00 p.m.
• Night: 7:00 p.m. - 9:00 p.m.

Findings



Bird Calls & Time of Day
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Recently Grazed

Not Recently Grazed

Acorn Woodpacker Ash-throated Flycatcher Black Phoebe Bushtit

Cliff Swallow Common Raven Common Starling House Finch

House Wren Killdeer Lark Sparrow Lesser Goldfinch

Oak Titmouse Red-winged Blackbird Song Sparrow Violet-green Swallow

Western Bluebird Western Kingbird

Bird Calls & Grazing



Method Comparison

6 8 18



• Aspect

• Color

• Neighbors



Conclusions
● Audio-box Potential

● Bird Species Distribution

● Bird House Occupancy



Future Research

• Seed trap survey

• Different seasons and placements?

• More time to teach classifier

• ~70% accuracy
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