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Project Goals

e Quantify ranges in climatic and solls properties

supporting P. albomarginatus populations

» Precipitation, temperature, wind, solar radiation, soil texture,
chemistry, hydraulic conductivity and moisture

e Quantify characteristics of P. albomarginatus

populations in Clark and Nye Counties NV

Phenology, age structure/size class distribution, root structure,
population sizeand spatial patterns

e Estimate aeolian sediment transport within and

adjacent to P. albomarginatus Habitat

» Determine if P. albomarginatus relies on transport of sand or
dust for sources of abrasion or nutrients



Project Hypotheses

Sandy habitats for white-margined penstemon east of
Interstate highwayl5 are actively maintained by the
movement of local source materials (sand and dust)
within the valleys where P. albomarginatus occurs

Construction of a proposed Clark County airport on Roach
Lake playa will disrupt essential sediment transport
processes and adversely impact the local
P.albomarginatus population



Study Sites

e Seven study sites In
Clark and Nye County
NV

* Five sites support
Penstemon
populations

e Two comparison sites
nearby that do not
support Penstemon
populations
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Nye County
Study Sites

A Penstemon Site

A Comparison Site
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Instrumentation

« Anemometers

e Relative Humidity
 Temperature

* Precipitation

. Solar Radiation




100 +

Climate Results

90

80

o
Lo

70
60
30

o
<

(%) HY

20

10

7o} o n o
N N — —

(D Baq@) ainresadwa

dON

OON

AH

ar

NTd

o1y

ST

dON

OON

AH

ac

NTd

o1y

ST

Relative Humidity

Temperature

25 T

dON

OON

AH

ac

NTd

o1y

STd

o n o
N — -
(s/w) w 9 ye paads puim
@ dON
@ OON
o AH
L Enly
@ N1
o o7
L ST
f
1= o o o o o o o
=4 o o o o o o
= N o (3] © < Y
— — -

(zw/m) uonelpey Jejos

Wind Speed

Solar Radiation



Annual Precipitation (mm)

Precipitation (mm)
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Long-Term Comparisons

Study Years 2008 and 2009
20-80 % below annual averages

Nye County about 46% wetter
than Clark County

Study Year Comparisons

Nye County extremely dry in 2008
and still < 50 % of annual mean in
2009

Clark County wetter than Nye
County in 2008, but similar in 2009



Soil Volumetric Water Content (%)

Soil Volumetric Water Content (%)
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Percent Clay

Soil EC (uS/cm)
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SOIL TEXTURE AND
ELECTRICAL CONDUCTIVITY

Slight but significant increases in

clay content in the top 10 cm of
penstemon soils were discovered.
Penstemon soils were > 90% sand
and commonly included the Bluepoint
soil series classified as a,

Mixed, thermic Typic Torripsamment

Soil electrical conductivity does not
seem to limit the suitable or inability
to define sustainable penstemon
habitat



Soil Acidity (pH)

Percent Carbonate
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SOIL CHEMISTRY

Soil chemical properties, including pH,
nitrate, ammonium, phosporus and
organic matter content do not
uniquely define penstemon habitat,
but within penstemon habitat the
probability of penstemon occurring in
canopy interspaces was > 90%.

Inter-space penstemon soils do have
a significantly higher carbonate
content in the top 40 cm of soil than
adjacent soils without penstemon.



Plants / Hectare

Percent Perennial Plant Cover

Penstemon Community Structure
Hidden Valley, Clark County
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Shoots per Plant or Plant Height (cm)
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Penstemon Growth 2009

Roach Lake South
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Percent of All Shoots

Percent of All Shoots

Penstemon Phenology 2009

Roach Lake South Jean Lake Exclosure
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Shoots/Plant

% Shoots with Flowers

Roach Lake South 2008-2010
Penstemon Growth, Herbivory and Reproduction
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Root Depth (cm)

Root Biomass(g)

Xylem rings
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Penstemon Distribution
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Site 5 Hidden Valley Distribution 2009
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Penstemon Distribution at the Nye County Study site
March 2010 1997-8
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Annual Variation in Penstemon Density (gray bars) for the Jean Lake Exclosure
in relation to Precipitation (black Line) based on BLM Monitoring data
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Penstemon Population Density, Area and Size Estimate
Comparison between 1997-8 and 2008-10
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Sediment Transport

Horizontal Sediment Flux (kg/m/year)
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In general all transport
rates were low compared
to other eolian habitats



Mass Despotion Rate (g/year/m2)
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Deposition rates were equivalent
to less than.001 cm of soil depth
per year.

Nitrate deposition rates ranged
from 0.25 to 3.1 kg/ha year



Summary

White-margined penstemon habitats are characterized by deep stable
eolian sands, typically of the Bluepoint Soil series (Typic Torripsamments)
and all Nevada populations occur on BLM managed lands. However, many
suitable sites do not support penstemon populations.

Within Penstemon habitats > 90% of the plants occur in canopy
interspaces surrounded by perennial communities dominated by Ambrosia
dumosa, Larrea tridentata and Pleuraphis rigida.

Populations in Clark and Nye County appear to be larger than previous
estimates, while variations in annual precipitation and herbivory are
significantly correlated with growth and reproductive output.

Though the Ivanpah airport project is currently on hold, it is not expected to
adversely impact Clark County penstemon populations, conversely and
ironically, proposed solar projects may become a major threat.

Propagation of new populations in suitable habitat could be an effective
management tool for maintaining sustainable penstemon populations in
Clark County.
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