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Pinus lambertiana
Dougl.

The Queen of the Sierras

More than any other tree gives beauty and 
distinction to the Sierran forest

The most princely of the genus

Famous naturalists sing the praises of sugar pine
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Cronartium ribicola

White pine blister rust
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What is the matrix?
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Forest demography made abstract
The matrix approach
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time 1
1 2 3 n

1 P(11) 0 P(31) 100
time2 2 P(12) P(22) 0 50

3 0 P(23) P(33) 5

time 1
1 2 3 n

1 0.80 0.00 3.50 100
time2 2 0.05 0.85 0.00 50

3 0.00 0.05 0.95 5

λ = 1.03



A word about λA word about λ

λ < 1, decline
λ = 1, stationary
λ > 1, growth
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Study Area
2 Yosemite NP sites

2 Sequoia NP sites, plus:
• 17 other burned areas (fire

effects monitoring plots)

5-15 years of observation at each site

~1,800 trees (~20,000 tree years)
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Projected stem count
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R2 = 0.994
P<0.0001
Intercept = 17.136 (-40.346 - 74.619)
Slope = 0.954 (0.882 - 1.025)
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survived
n=1261

dead
n=248

biotic, n=136
51% blister rust
43% bark beetle

stress, n=95

mechanical, n=17

Proximate causes of deathProximate causes of death
All populations, most recent 5 yearsAll populations, most recent 5 years
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55%
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DBH size class (cm)
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NPS Long-term fire effects monitoring 
17 fires; 21 plots
145 sugar pine individuals
followed for at least 10 years post-fire
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Preburn fuel depth at tree base
mean: 16.7 cm
range: 7.7 - 34.8 cm
(n=32 trees)

1-Yr Postburn Mitigated Unmitigated
mortality 0 0 (1)
damage 4 3
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