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Despite claims to the contrary, in the Great
Basin land management agencies have little
information on ecosystem dynamics related
to wildfire prior to Euro-American settlement.
While rapid urban and population growth is
increasing the public scrutiny of land use
practices, managers are confronted with
regional environmental changes, clearly
illustrated by the expansion of pinyon-juniper
(P-J) woodlands. The interaction of landscape-
level factors in determining the recent increase
of P-J vegetation is not well understood, even
though it has important implications for fire
management in the Great Basin. In addition,
decadal-scale trends of P-J expansion are
superimposed on shorter pulses of mortality,
such as those seen in the past few years.

With funding from the
Paleoclimate Program
of the National Science
Foundation, we are
developing tree-ring
records from lower-
forest border species
in the Great Basin. One
of our field sites, Mt. Irish
(Lincoln County, south-
eastern Nevada) is a
remote ecosytem on the
hydrographic boundary
between the central Great
Basin and the Colorado
River Basin, but well within
the floristic Great Basin.

Tree-ring chronologies
were obtained as follows:

• t = chronology value at year t = mean annual index
• w = ring-width measured at year t in sample i
• nt = number of samples at year t
• y= curve-fitted value at year t in sample i; the curve was

• (w 0.5– y ) = index value at year t in sample i
• c it = correction factor added to make the overall mean equal to 1
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The two tree-ring chronologies display excellent agreement (shown below
by linear correlation coefficients over the period of record) with hundreds

of other ITRDB chronologies in western North America.

The main climate signals in MTI
were determined by bootstrapped

response functions (computed
using  a 70-year moving window)

with monthly mean temperature
and total precipitation in Nevada
Climate Division 3. Overall, there

is a positive link with precipitation
and a negative one (less stable

over time) with temperature. This
indicates a drought response, and
in fact the highest correlation (0.6)

is with mean PDSI for May-July.

a modified negative exponential or a straight line with slope <0
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Abstract

In western North America, records of past climate and
wildfire variability are needed not only for fire use, but also
for understanding the mechanisms behind the century-long

expansion of piñon-juniper woodlands. The Mt. Irish area
(Lincoln County, south-eastern Nevada) is a remote ecosytem

on the hydrographic boundary between the central Great Basin
and the Colorado River Basin, but well within the floristic Great
Basin. Ponderosa pines and single-leaf piñons are present at

the area, and non-scarred dominant trees were used to develop
a tree-ring reconstruction of drought (mean PDSI for May-July,

NV Clim. Div. 3) from 1396 to 2003. Fire-scarred ponderosas,
both living trees as well as snags and logs, were found at the

area, and will be sampled  to determine wildfire history. Here we
present a hypothetitical fire regime obtained from the PDSI

reconstruction and from some assumed relationships between
climate and fire. By comparing these pyroclimatic hypotheses
(one based on dry years, the other based on wet years), first to
one another, and then to the actual fire history, we should gain

further insight on climate-wildfire relationships.

MTI_PIMOMIR_PIPO

= -0.26

= 0.63

Sample Linear Correlation

= -0.17

= 0.68

Sample Linear Correlation

Fire-scarred ponderosa pines,
both living trees (above) as well
as snags (below) and logs, were
found at the area, and will be
sampled  to determine wildfire
history. 

Summary of tree-ring chronologies for Mt. Irish
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(˚W)  
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First 
Yr  

 
Last 
Yr  

 
Yrs  

Trees/
Cores 

MSL  
LAR/  
Total  

MS  
St. 

Dev. 
A1 

Period 
N>=3 

Period 
SS>=0.75 

-115.41 37.63 1301 2003 703 11/18 439 279/7906 0.13 0.14 0.26 1373-2003 1373-2003 
-115.41 37.635 1363 2003 641 11/21 457 155/9596 0.12 0.13 0.32 1396-2003 1396-2003 
-115.41 37.635 1363 2003 641 11/21 457 163/9589 0.12 0.13 0.33 1396-2003 1396-2003 
-115.41 37.635 1363 2003 641 11/21 457 155/9596 0.04 0.05 0.27 1396-2003 1481-2003 
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MIR
MIRew

 

MIRlw

 

Mean segment length (MSL) is long enough
to allow for reconstruction of interdecadal
patterns. Ring widths are very small (mean

of 0.6 mm for MIR, and 0.4 mm for MTI), with a
number of locally absent rings (LAR), which
indicates greatly limiting growth conditions.
The signal strength (SS) reaches high values
with little replication, which shows coherence
among samples. Linear correlation between

MTI and MIR is 0.7. The earlywood chrohology
(MIRew) is more similar to the whole-ring

chronology (MIR, r=0.97) than the latewood
chronology (MIRlw; r=0.83 with MIR,

and r=0.77 with MIRew).

Crossdating was possible within a species and between
species, as shown below. For ponderosa pines (MIR),
we measured earlywood and latewood separately.

The reconstruction of mean PDSI for May-July in Nevada Climate Division 3
(shown below) was obtained using both MTI and MIRlw, which together

explained about 40% of the variance in the instrumental record.

Fire
(wet)

Fire
(dry)

Two hypothetical fire regimes were derived from the reconstructed PDSI. One relied on dry
years, so that fire occurred when (1) current year PDSI was < -3, or (2) current year PDSI was

< 0 but prior year PDSI was < -3, or (3) current year PDSI and prior year PDSI were < 0, but
PDSI 2 years before was < -3 (no fire could occur if it had already happened the year before).

The other fire regime was based on wet years, so that fire occurred when (1) current year PDSI
was < 0 and prior year PDSI was > 2, or (2) current year PDSI was < 0, prior year PDSI was > 0,

and PDSI 2 years before was > 2 (no fire could occur if it had happened the year before).
Fire years are shown below for both regimes.

Out of 606 available years, the "dryness" rule identified 37 fire years, the "wetness" rule 29, of
which only 9 were in common between the two regimes. Fire intervals for the dry-dependent
hypothesis ranged from 3 to 51 years, with a mean of 17 years  (mode=5, median=10.5); the
wet-dependent fire intervals ranged from 3 to 59 years, with a mean of 20 years (mode=11,

median=16). The graph above shows a reduced frequency of the dry fire years since the early
1800s; there were 4 fires from 2000 to 1851, 10 from 1850 to 1701, 8 from 1700 to 1551, and 14

from 1550 to 1401 (the wet fire years were also 4 from 2000 to 1851, but had a more stable
frequency in the previous 150-year segments, with 8 from 1850 to 1701, 9 from 1700 to 1551,

and 8 from 1550 to 1401). This points to an intriguing, purely climatic explanation for the
reduced fire frequency that has been observed in many areas of the American Southwest.
Obviously, the actual fire data for Mt. Irish will determine the weight of this model-based

explanation for differences in fire regime before and after Euro-American settlement.
However, we find that constructing such a-priori, pyroclimatic hypotheses may be a useful
tool for gaining further insight on climate-wildfire relationships at multi-year time scales.


