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Genetic consequences of Comstock-era logging on sugar 
pine populations in the Lake Tahoe Basin
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What are the genetic consequences 
of historical logging in the Lake 
Tahoe Basin?

• High genetic drift in some sugar pine populations in 
the LTB. Genetic drift can result in important traits being 
lost from a population without respect to survival and 
fitness.

• Effects of drift are greater in small populations and can 
act faster to reduce genetic variation.

• Populations at Tunnel Creek, Crystal Bay, & Sugar Pine 
Point SP, have “0” heritability for water-use efficiency.  
Essentially these populations have lost their “memory” 
to pass this trait on to the next generation.

• Such genetic losses could affect sugar pine’s resilience 
and ability to respond and adapt to environmental 
change.
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Ecological & Evolutionary Consequences 
of Environmental Change



Climate Change 
Induced Drought



• Bark beetles, such as mountain pine beetle (MPB), 
are known to preferentially attack drought-

stressed trees.

• Trees have a physical-based defense by producing 
resin. 

• Host chemistry can either defend against bark 
beetle attack or aid in locating a suitable host. 

• When trees, such as those here in the Sierra 
Nevada are drought-stressed, they can emit 

chemicals such as ethylene that can signal tree 
vulnerability and detection by bark beetles such 

as MPB.
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TERC’s forest and 
conservation biology lab 
cored from 100 live and 100 
mountain pine beetle-killed 
sugar pine trees to conduct 
a retrospective analysis of 
their tree rings.

2009-2014

1990-1995

1960-1965

1930-1935

1930-1935 1960-1965 1990-1995 2009-2014

~ 150 years old

Retrospective analysis of water-use 
efficiency over the last 90 years



Drought stress and susceptibility to MPB

• Sugar pine trees that were more 
water-use efficient, and perhaps 
better adapted to drought, 
survived the 2012-2016 MPB 
outbreak.  

• In contrast those sugar pines 
killed by MPB utilized water less 
efficiently and were most 
susceptible to MPB attack.

• Trees under high drought stress 
often have reduced host 
defenses to bark beetle attack.
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Amplifying within-population resilience to 
drought –
Collections from local drought “survivors”
Collected from 100 surviving sugar pines in 2017 & 2021



Amplifying within-population 
resilience to drought

In 2019-2020 UCD & the 
CCC out-planted the 
progeny of 100 local and 
diverse sugar pine trees, 
essentially those trees 
that survived drought &  a 
MPB outbreak.

We consider this 
approach as “assisted 
regeneration” of local and 
diverse seed sources.



Current Work

• Scientifically study the survivors / “winners”
• Out-plant progeny of drought “survivors”
• Use remote sensing technologies, geospatial 

datasets, and high resolution microtopographic 
maps to improve microsite selection for restoration 
plantings and increase seedling survivorship.

• Monitor seedling survival as well as track the fate of 
100 genetic individuals.

• Common garden study
• Measure a suite of ecologically important traits 

(e.g., water-use efficiency, chemical defense, 
disease resistance, growth, resource allocation, etc.)
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Trait-based 
approach

Seed are collected from many sources 
(families). This can be local e.g., the 
Tahoe Basin or range-wide.

Families are grown in a common 
environment.

Measure a variety of adaptive traits. 

Determine relationships between traits 
and environment of the source 
locations.
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Amplifying within-population resilience to drought – Take 2

Develop climate 
resilient forest 

restoration 
strategies

Funded by 
CalFire’s Forest 

Health Program & 
California Climate 

Investments 



Workforce Development 
with the CCC

The goal is to develop 
a pipeline with the 
California 
Conservation Corps 
(CCC) that recruits and 
integrates a diverse 
and equitable 
workforce into 
conservation and 
forest health-related 
careers



Fir mortality

Currently we are seeing moderate to high fir mortality 
on the west shore of Lake Tahoe but this is also being 
observed more broadly across the Sierra Nevada, 
particularly on the western slopes.
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Causes
Drought & Overstocked stands
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