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Abstract—Predicting the future of high-elevation pine popula-
tions is closely linked to correctly interpreting their past responses 
to climatic variability. As a proxy index of climate, dendrochrono-
logical records have the advantage of seasonal to annual resolution 
over multiple centuries to millennia (Bradley 1999). All climate 
reconstructions rely on the ‘uniformity principle’ (Camardi 1999), 
which assumes that modern natural processes have acted similarly 
in the past, and is used to calibrate proxy records of climate against 
instrumental observations (National Research Council 2006). 
The possibility has recently been raised that long proxy records of 
climate could be biased by the presence of periods during which 
relationships inferred from the instrumental period no longer hold, 
an issue that can potentially transform the entire discipline of pa-
leoclimatology. One of the best known cases involves high-latitude 
tree-ring parameters (width and maximum latewood density) that 
used to correlate closely with air temperature, but have shown a 
‘divergence’ from instrumental temperature data during the late 
20th century (Jacoby and D’Arrigo 1995; Briffa et al. 1998). While 
multiple explanations have been provided for this phenomenon, 
they differ between regions and species, and have mostly been 
based on observational and correlation studies (e.g., Vaganov et al. 
1999; Biondi 2000).

Especially for treeline environments in the western USA, the in-
terpretation of tree-ring records has been severely limited by the 
lack of in-situ observations on hydroclimatic variables, and has 
had to rely on instrumental records interpolated from much lower 
elevations, often without the ability to correct for potential bias 
due to recent urbanization and land use changes. High-elevation 
Great Basin conifers, such as bristlecone pine, have provided some 
of the longest annually resolved and continuous records of air tem-
perature (LaMarche Jr. 1978). Individual bristlecone trees growing 
within about 150 m of the upper treeline limit have reached unprec-
edented growth peaks in the last few decades (Salzer et al. 2009). 
This trend is matched by increased air temperature in PRISM 
data (Daly et al. 1994), which are generated by combining records 
from stations far away from treeline and potentially affected by 
various instrumental biases. Recently, a number of NSF-supported 
environmental observing projects have generated exciting oppor-
tunities to improve our understanding of the climatic sensitivity of 
these pine species.

The Nevada system of Higher Education, including the University 
of Nevada, Las Vegas, the University of Nevada, Reno, the Desert 
Research Institute, and Nevada State College have begun a five 
year research and infrastructure building program, funded by 
NSF Experimental Program to Stimulate Competitive Research 
(EPSCoR) with six major components: Climate Modeling, 
Ecological Change, Water Resources, Cyberinfrastructure, 
Education, and Policy, Decision-Making, and Outreach. As part 
of the new infrastructure, two observational transects are going 

to be established across Great Basin Ranges, one in the Sheep 
Range (southern Nevada), and the other in the Snake Range (east-
ern Nevada), which will both encompass bristlecone pine (Pinus 
longaeva D.K.Bailey) treeline stands. A number of environmental 
parameters will be monitored at the transect locations, including 
atmospheric (barometric pressure, air temperature, relative hu-
midity, wind speed and direction, precipitation, insolation, net 
radiation, snow accumulation, etc.), pedologic (soil moisture, soil 
temperature, hydraulic head, etc.), and vegetational (stem incre-
ment, sap flow, NDVI, phenological changes, etc.) ones.

Specific hypotheses can be tested at the sites, for example on how 
wood formation responds to climate. Some of the bristlecone pines 
used by Salzer et al. (2009) are found within the Nevada EPSCoR 
transects in the Snake Range. We will test the hypothesis that 
bristlecone growth is a record of mean air temperature by first us-
ing detailed field data on soil moisture, sap flow, and stem size to 
determine what controls the length of the growing season. Radial 
changes will be measured using point dendrometers to the near-
est μm at half-hour intervals (Deslauriers et al. 2003; Biondi and 
Hartsough 2010). In addition, repeated microcore sampling can 
be combined with histological analysis to determine the timing of 
cambium activity, subdivision, elongation, and lignification of new 
xylem cells during the season (Rossi et al. 2006). Finally, field ex-
periments could be set up using rainfall simulators (Mutchler and 
Moldenhauer 1963; Munn and Huntington 1976) to determine 
how bristlecone pine rings may reflect changes in, for instance, 
increased summertime precipitation compared to reduced snow 
cover. The combination of long-term monitoring sites with target-
ed field investigations is a powerful tool to achieve transformative 
scientific results in environmental science.
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