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Dendrochronology
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• Hualapai Tribe: “People of the Tall Pines”
• Fire regime interrupted after 1886
• Resumed burning around 1960
• Forest managed with uneven-aged 

silviculture





Fire history: Hualapai forest

Many fires in 
the past

Fire
exclusion for
a century

Burning
resumed ≈ 1960



Does fire use help forests adapt to climate change?



Pino Gordo, Chihuahua: forest under traditional Indigenous management

P
h

o
to

s
co

u
rt

es
y

C
it

la
li

C
o

rt
és

 M
o

n
ta

ñ
o

Fulé et al. 2012, Ecological Applications

Rarámuri Forest at Ejido Pino Gordo



• 92 fire-scarred trees sampled from 3 sites, 2480-2565 m 
elevation.

• 20 plots to measure forest structure in Pinus-Quercus forest.

• We asked local people about traditional use of fire.

Fire history, 
Pino Gordo

Mauro Ramos Gómez



Pino Gordo, fire history

Horizontal lines
are timeline of 
the sample tree

Vertical bars are 
fires



Forest Structure Comparison
Pino Gordo vs. harvested sites

• We compared Pino Gordo (fire regime, no harvest) to two
harvested sites ≈ 40 km N: Cerro Grande (Guachochi) and 
Cabórachi (Miller & Chambers 2007)

Barranca Sinforosa Cerro Grande
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Pino Gordo: not harvested, ongoing fire regime
• Trees ≥ 50.1 cm: 15 trees ha-1

• Pines ≥ 50.1 cm: 10 trees ha-1

• Pine stumps: 0.5 ha-1

Cerro Grande: harvested
• Trees ≥ 50.1 cm: 0 trees ha-1

• Pines ≥ 50.1 cm: 0 trees ha-1

• Pine stumps: 17.5 ha-1

Cabórachi: harvested
• Trees ≥ 50.1 cm: 8.2 trees ha-1

• Pines ≥ 50.1 cm: 7.5 trees ha-1

• Pine stumps: 26.0 ha-1



Outreach activities at Hualapai tribal forest, AZ

Conclusions:

• Two forests of southwestern
North America with evidence of 
frequent surface fire regimes.

• Hualapai: interruption of the fire
regime for nearly a century, 
followed by fire restoration.

• Pino Gordo: fire regime
uninterrupted up to the present; 
forest with large trees.

• Both: open forests, few fuel 
ladders, resilience under climate
change.


