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Paleoecology – Holocene / 10,000+ to present
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A) Oxygen isotopic data from BC interior lake provides a proxy for precipitation through time.
B) Sea surface temperature reconstructions from Vancouver Island as a general proxy for temperature change

Steinman et al. 2016

Kienast and McKay 2001



Paleoecology – Holocene / 10,000+ to present
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Lake Oswego, OR charcoal influx graph demonstrating an increase in fires 2,000 years before present, 

interpreted as anthropogenic (Walsh et al. 2018:490, Figure 6).



Archaeology – 8,000 years to present
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A) & B) Archaeological camas bulbs from the Pend Oreille Valley, WA C) Archaeological camas oven from the Pend Oreille Valley, WA (Thoms 1989)
D) Meadow in the Tl’chés archipelago near Vancouver Island, inhabited by ancestors of the Songhees Nation, showing location of camas fields to 

archaeological residential features (Lowther 2022:20)
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Historical data – 400 years to present

Left: Willamette Valley vegetation reconstruction (Willamette Valley Oak and Prairie Cooperative)
Center: Elizabeth Wilson and Agnes Moses at Musselshell Meadows, Josephy Library and University of Idaho

Right: Potlach Creek, Latah County, 1871 original survey by Henry Meldrum. 8



Combining lines of evidence – Summary 
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History: Vegetation patterns & landscapes planned 
& maintained through fire
3-200 years before present

“pre-settlement conditions” = open fields, mosaics

Archaeology: Camas harvested according to life cycle stages
3,500 BP - present

Fields are meant to be harvested
What other field inputs?

Paleoecology: Anthropogenic fires by 
4-5,000 years before present, widespread/in-place by 2,000 BP

Fire used to maintain fields & open spaces
older

more 
recent



Combining lines of evidence – Modeling & Hindcasting
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Left: Camas habitat suitability model for Oregon (Braden 2013:84)
Center: Camas habitat suitability model for southern Idaho (Johnson 2020:27). 

Right: Varying precipitation and growing degree days for foxtail millet niches through time (d’Alpoim Guedes and Bocinsky 2018)
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Thank you!
Kalispel Tribe: Jessie Isadore, Kendra 
Maroney, Kevin Lyons, Natural & 
Cultural Resources
WSU: Tiffany Fulkerson, Cassady 
Fairlane, Franschechi Microscopy & 
Imaging Center
Oregon: Pam Endzweig, Tom Connolly, 

& Elizabeth Kallenbach
OAS Roy F Jones Scholarship
WSU Foley Fellowship
UCSD & AWA
Washington Research Foundation
Background credit: Charles Knowles
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Pend Oreille Valley

Harvesting strategies as evidence for 4000 years of 
camas (Camassia quamash) management in the 
North American Columbia Plateau
2021 Carney, M., S. Tushingham, T. McLaughlin, J. d’Alpoim Guedes 
Royal Society Open Science
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Harvesting strategies as evidence for 4000 years of camas (Camassia quamash) management in the 
North American Columbia Plateau
2021 Carney, M., S. Tushingham, T. McLaughlin, J. d’Alpoim Guedes Royal Society Open Science
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Harvesting strategies as evidence for 4000 years of camas (Camassia quamash) management in the 
North American Columbia Plateau
2021 Carney, M., S. Tushingham, T. McLaughlin, J. d’Alpoim Guedes Royal Society Open Science



Willamette Valley

Left to right: 4000-year-old camas oven from 35MA9, Mill Creek complex, map of archaeological 
sites in study, 8000-year-old camas bulbs under the microscope from 35LA647 Hannavan Creek 16

Tom Connolly

Portland
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Harvesting strategies as evidence for 4000 years of camas (Camassia quamash) management in the 
North American Columbia Plateau
2021 Carney, M., S. Tushingham, T. McLaughlin, J. d’Alpoim Guedes Royal Society Open Science

Steinman et al. 2016

Kienast and McKay 2001
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