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Early Successional Species in Vermont

Ruffed Grouse – Audubon Christmas Bird Count (Burlington, VT)



Early Successional Species in Vermont

Ruffed Grouse – Breeding Bird Survey

Ziolkowski Jr., D.J., Lutmerding, M., Aponte, V.I., and Hudson, M-A.R., 2022, North American Breeding Bird Survey Dataset 1966 - 2021: U.S. Geological Survey data release, https://doi.org/10.5066/P97WAZE5.

https://doi.org/10.5066/P97WAZE5


Early Successional Species in Vermont

Ruffed Grouse – eBird Trends (2007 – 2020)

Fink, D., T. Auer, A. Johnston, M. Strimas-Mackey, S. Ligocki, O. Robinson, W. Hochachka, L. Jaromczyk, A. Rodewald, C. Wood, I. Davies, A. Spencer. 2022. eBird Status and Trends, Data Version: 2021; 
Released: 2022. Cornell Lab of Ornithology, Ithaca, New York. https://doi.org/10.2173/ebirdst.2021



Early Successional Species in Vermont

Ruffed Grouse – Breeding Bird Atlas (1976-2003)

Renfrew, R. 2013. Second Atlas of the Breeding Birds of Vermont, 2003-2007. Vermont Center for Ecostudies – Vermont Atlas of Life.



Other Early Successional Species
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Renfrew, R. 2013. Second Atlas of the Breeding Birds of Vermont, 2003-2007. Vermont Center for Ecostudies – Vermont Atlas of Life.



Impacts of Timber Harvest on Avifauna

• What are the impacts of 
timber harvest on avian 
communities? 

• Do early-successional 
species occur more 
frequently near recent 
timber harvest?



Survey Protocol

• ~50 recording units (Song Meter Micro) placed 
within Green Mountain National Forest in late-
spring to early-summer, 2022.

• Some units placed in mature forest, while some 
were placed near recent cuts.

• Recorders collected November-December, 2022.

• Timed recordings of 37 minutes per day:
• BLOCK 1: Record for 1 minute, every 10 minutes, from 05:00 to 09:00

• BLOCK 2: Record for 1 minute, every 30 minutes, from 16:30 to 23:00



Site Selection: Near Recent Cuts



Site Visits in Spring and Fall



Remote Data Collection

Metadata submitted 
via Survey123 and 
SD Cards collected 
from camera

Cloud directory 
created for photos

Email with link to 
directory sent to 
the field technician

❶

❷

❸

❹ Images Uploaded
to cloud storage



AMMonitor – Data Management Ecosystem

A. Remote 
data 

collection

B. Cloud 
storage in 

ScienceBase

C. Machine 
Learning

D. Raw and 
processed 

data

E. Models 
and species 
distribution 

mapping

F. Decision 
support 

and 
hypotheses



Data Management & Organization

Project 1

Project 2

Project 3

…

Independent
Monitoring

Projects

A unifying 
framework 

(independent local 
databases)

Science Base:  
Stable repository 
rich in metadata

Shiny App for 
labelling and 

summarizing data

Training ML 
classifiers



Data Analysis

• 90+ hours of recordings per site

• 130+ days of recordings, all sites

• BirdNET used to analyze bird 
species presence.
• Model developed by Cornell, used 

in the popular “Merlin” app.

• Detect 200+ species, predictions 
receive “confidence” score 0-1

Kahl, Stefan, et al. "BirdNET: A deep learning solution for avian diversity monitoring." Ecological Informatics 61 (2021): 101236.



American Woodcock



Mourning Warbler



White-throated Sparrow



Ruffed Grouse
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Thank You!

• Vermont Fish & Wildlife Department

• Green Mountain National Forest

• Ruffed Grouse Society

• Forest Ecosystem Monitoring Cooperative

• USGS Cloud Hosting Solutions (Upal Chowdhury)


