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Background Background 
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Presentation OverviewPresentation Overview

• Process
• Modeling 
• Sample Design
• Validating models through surveys
• Soil Analyses
• Next Steps
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Beaver Dam breadroot

Las Vegas buckwheat

Selected Rare Plant Species
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Selected Rare Plant Species

Las Vegas bearpoppy

Threecorner milkvetch
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Selected Rare Plant Species

White bearpoppy

White margined beardtongue
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Sticky ringstem

Yellow twotone beardtongue

Selected Rare Plant Species
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Process for determining 
where to conduct surveys

A contracted soil scientist and county staff reviewed A contracted soil scientist and county staff reviewed 
and ground and ground truthedtruthed the SSURGO Soils Data:the SSURGO Soils Data:

•Determined there were major gaps in coverage and 
badlands mapping appeared inconsistent

•Significant over-selection and under-selection for both 
gypsum and sandy soils

•Remote sensing offered an alternative approach for 
systematically mapping gypsum and sandy soils
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Remote Sensing and 
Modeling

TerraSpectraTerraSpectra GeomaticsGeomatics
• Used remote sensing to identify potential areas of 

gypsum and sandy soils within Clark County
• Classifications were evaluated against

– Aster Imagery, SSURGO Soils Data, and Landsat
ETM+ Imagery

– Selected geologic maps
– Known plant locations
– Validation field trips

• Classifications used to select survey locations
• Quick and relatively inexpensive
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ASTER Gypsum ClassificationASTER Gypsum Classification
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Geologic Mapping and Aster 
Classification for Gypsiferous
Soils
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ASTER Quartz Classification
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Gypsum and Sand (Quartz) 
Classification
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Gypsum Habitat Model

542147882607688

Eriogonum
corymbosum
var. nilesii

4226621298521961161
Arctomecon
californica

12322166

Anulocaulis
leiosolenus
var. 
leiosolenus

Not ASTER 
Classed Spring 
(Groundwater 

Discharge) 
Deposit

Not ASTER 
Classed Non-
Gypsiferous

Unit

Not ASTER 
Classed 

Gypsiferous
Unit

ASTER Classed 
Spring 

(Groundwater 
Discharge) 

Deposit

ASTER 
Classed Non-
Gypsiferous

Unit

ASTER 
Classed 

Gypsiferous
Geologic UnitSpecies

Table 1. Gypsum Species Distribution by Classification
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Gypsum Habitat Model

HighMediumHighMediumMedium

Eriogonum
corymbosum
var. nilesii

MediumHighLowMediumHigh
Arctomecon
californica

MediumHighLowMediumHigh

Anulocaulis
leiosolenus
var. 
leiosolenus

Not ASTER 
Classed Spring 
(Groundwater 

Discharge) 
Deposit

Not ASTER 
Classed 

Gypsiferous
Unit

ASTER Classed 
Spring 

(Groundwater 
Discharge) 

Deposit

ASTER 
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Non-
Gypsiferous

Unit

ASTER 
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UnitSpecies

Table 2. High, Medium, and Low Intensity Sampling Strata for Gypsum Species
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Sand Habitat Model

82219161Quartz Classified, Younger Alluvium

64845Quartz Classified, Tertiary Clastic Bedrock

162
Quartz Classified, Quartz Sand Veneer Over 
Calcrete

6Quartz Classified, Playa

15672Quartz Classified, Older Alluvium

164

Quartz Classified, Non-Clastic Tertiary 
Bedrock and Mesozoic, Paleozoic, and 
Proterozoic Bedrock, Beneath a Soil with at 
least 75% Sand by Weighted Average within 
the First Foot of Soil

830
Quartz Classified, Mixed Eolian and 
Alluvium

13532Quartz Classified, Eolian

451Quartz Classified, Drought Exposed Lake Bed

5432

Not Quartz Classified, Younger Alluvium, 
Beneath a Soil with at least 75% Sand by 
Weighted Average within the First Foot of 
Soil

341471
Not Quartz Classified, Mixed Eolian and 
Alluvium

5041Not Quartz Classified, Eolian

Penstemon
albomarginatus

Pediomelum
castoreum

Eriogonum
viscidulum

Eriogonum
bifurcatum

Astragalus
geyeri var. 
triquetrusClassification

Table 3. Sand Species Distribution by Classification
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Sand Habitat Model

MediumMediumHighQuartz Classified, Younger Alluvium

MediumLowQuartz Classified, Tertiary Clastic Bedrock

Medium
Quartz Classified, Quartz Sand Veneer Over 

Calcrete

HighMediumQuartz Classified, Older Alluvium

Medium

Quartz Classified, Non-Clastic Tertiary Bedrock 
and Mesozoic, Paleozoic, and Proterozoic
Bedrock, Beneath a Soil with at least 75% 
Sand by Weighted Average within the First 
Foot of Soil

HighQuartz Classified, Mixed Eolian and Alluvium

LowHighQuartz Classified, Eolian

HighQuartz Classified, Drought Exposed Lake Bed

High

Not Quartz Classified, Younger Alluvium, 
Beneath a Soil with at least 75% Sand by 
Weighted Average within the First Foot of 
Soil

HighHigh
Not Quartz Classified, Mixed Eolian and 

Alluvium

HighNot Quartz Classified, Eolian

Penstemon
albomarginatus

Eriogonum
viscidulum

Eriogonum
bifurcatum

Astragalus geyeri
var. triquetrusClassification

Table 4. High, Medium, and Low Intensity Sampling Strata for Sand Species
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• Sites were randomly selected using 
Generalized Random Tessellation Stratified 
(GRTS) survey design

• Surveys began the first week of April
• Over 400 sites have been surveyed to date

Sample Design and Model ValidationSample Design and Model Validation
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Clark County Rare Plant 
Modeling, Inventory and Soil 
Analysis

PRELIMINARY DATA
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Soil AnalysesSoil Analyses

• Starting this fall UNLV will begin to collect 
additional soils data for the Las Vegas buckwheat.

• The goal of the soil analyses is to bridge the gap 
in the current knowledge regarding why this 
particular species occurs in some areas and not in 
others with visually identical substrates
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Next StepsNext Steps

• Survey remaining plots
• Analyze the data being collected by Jones & Stokes 
• Refine models using latest vegetation layers, soils 

information, elevation, fire history, data collected 
from surveys, etc.

• Collaborate with agencies conducting similar 
modeling exercises
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