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ABSTRACT

Climate change is a major challenge facing all ecosystems on earth. It is expected to have variable
effects on ecosystems, with species populations potentially facing myriad environmental changes
across their ranges. This research addresses range-wide effects of climate change, with an emphasis
on adaptation at range limits. First, | compiled a short review of range limits research. Then, using the
ecological model organism Erythranthe laciniata (cutleaf monkeyflower), | examined range-wide
implications of the 2012-2016 drought in California, which was exacerbated by climate change. Using
a resurrection approach, | grew pre-drought and drought generation plants collected from
populations across the species range in an experimental drought and heat-stress growth chamber
study, and | used those same populations in a range-wide common garden field study. | found that
the average drought generation plant does have an advantage in some stressful environments, but
that overall, high heat conditions reduce fitness across the range. Finally, to understand how
adaptation may vary across species’ ranges, | and my collaborators performed a literature review and
meta-analysis of range-wide quantitative genetic variation (QGV) studies. QGV is the variation that
selection acts on and can be estimated through heritability and variation estimates. It has been
theorized that QGV, and therefore adaptability, will be highest at the center of a species geographic
and/or niche range. We found little evidence to support that central populations are higher in QGV.
This study highlights the need for more research into QGV variation across species’ ranges. Taken
together, my dissertation work emphasizes the importance of understanding range-wide patterns of
adaptation to climate change. o
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