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What are biological soll crusts (BSCs)?

¢ Matrix of:
— Mosses
— Lichen
— Cyanobacteria

¢ “Desert Skin”

¢ Cover Up to
0% ol land




Two Morphologies of BSCs

1. Cyanobacteria Crusts
¢ 1st crusts, stabilize soll

¢ [hread-like cyanobacteria
¢ Cyanoebacteria “move”




Two Morphologies of BSCs In the
Mojave Desert




Why are BSCs important?
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¢ Stabilize soill

—Prevent
erosion

—Prevent
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Why are BSCs important?
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¢ Add OM
¢ Control water
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Project Objectives

¢ Investigate the relationships among
geomorphology, soils, and BSCs

¢ Understand feedback mechanisms
controlling co-evolution




Project Outcomes

¢ Predict BSC growth - land
management & restoration

¢ Role of BSCsS In pedegenesis &
landscape evelution




Study Area

Hidden Valley, Muddy Mountains Wilderness Area, NV

704000 7 706000 707000 708000

Nevada

¢ Pristine Valley

¢ LLimestone &
sandstone
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BSC Mapping

¢ BSC Composition

& Surface
Morpholegy.

¢ 1.0 Map Units

BSC Map Units
1:Variable Pinnacles on Steep Slopes
10: Variable Pinnacles & Non-interlocking Clasts
11: Variable Pinnacles & Interlocking Pavement
I 12: Dense Pinnacles & Early Pavement/Cobbles
[0 13:Variable Pinnacles & Pavements on High Alluvial Surfaces
[ 5:Shallow Soils with Pinnacles over Sandstone
6: Bare & Cyanobacteria-dominated Crusts in Sandy Soils
7: Cyanobacteria & Scattered Pinnacles on Sandy Soil
8:Pinnacles above Active Washes
8a: Active Channels
I 9: Dense Pinnacles on Sandy Soils
AZ:Aztec Sandstone
LIME: Limestone
ROAD: ORV Tracks




Geomorphic
Mapping

¢ 11 Surfaces
¢ Alluvium & Sand §E2
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Soll Mapping

¢ Correlated 4
Official Soil
Series

¢ 3 uncorrelated
units

[
Wl

Bluepoint Series
Colluvium

Steep Drainage
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aracterization

36 Plots (Soils/BSCs
14 Soll Profiles

— BSCs

— Vascular Plants
— Surface Clasts
— Soll Cover

— [opoegraphy:

— Sampled/Analyzed Sells
— Soll Prafile’ Descriptions




AREWALES

¢ GIS Overlays
& ANOVA (Parametric & Non-Parametric)

¢ MRPP (Multi-Response Permutation Procedure)

¢ Correlation Coefficients
(Parametric & Non-Parametric)
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GIS OVERLAYS

Crust Cover

Dominant Soil
(% Overlap)

Dominant Geomorphic
Surface
(% Overlap)

Cyanobacteria Crust
BSC Map Unit 6

Bluepoint (66%)
Deep sand sheets

Qe (66%)

Deep sand sheets

Moss-Lichen Crust
BSC Map Units 9 & 12

Arizo (57-59%)
Mid-Holocene Alluvium

Qay1 & Qay2 (57-59%)

Mid-Holocene Alluvium

Pavement Surfaces
BSC Map Units 10, 11 & 13

Irongold, Ferrogold, &

Shallow TP (63-87%)
Alluvium (> Mid-Holocene)

Qai3 and Older (63-87%)
Alluvium (> Mid-Holocene)




Significance of Map Units

MRPP Association

Mapping Units Values

MRPP Significance

BSC Map Units p=0.00000000

Soil Map Units p=0.00000875

Geomorphic Map Units p=0.00000657

A>0.3 are high values for ecological data sets (McCune and Grace, 2002)
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Interspace Soil Cover

(As function of Soil Type)
non-Parametric ANOVA
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Interspace Soil Cover

(As function of Soil Type)
non-Parametric ANOVA
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Soil Cover
(As a function of Interspace Exotic Grass)
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Soil Cover

(As a function of Interspace Exotic Grass)
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Soll-Geomorphology & BSCs

Cyanobacteria Crusts
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Soll-Geomorphology & BSCs

Pavement-Dominated Surfaces
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Soll-Geomorphology & BSCs

Moss-Lichen Crusts
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Dust Accretion
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fresh bar &
swale; sand,
gravel, cobbles,
boilders

Lateto
Latest Holocene
INSET FANS

2-Phase
Entisol

muted bar and swale; sand,
 gravel, cobbles, with few
" boulders; thin Avis
possible

Mid- to Late Holocene
INSET FANS

Arizo

Bedrock
Outcrop

rolling sand sheets;

~ found throughout

thestudyarea

Holocene

SANDSHEETS
Bluepoint

smooth summits; high
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Conclusions

¢ Soil-geomorphic template
(Monger and Bestelmeyer, 2006)

— Stability/Disturbance
— Surface roughness
— Texture
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% MU Area

BSC Map Units vs. Geomorphic Map Units
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Percentage MU Area

BSC Map Units vs. Soil Map Units
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% Interspace Cover

Interspace
Characteristics

Cyano- Moss &
bacteria Lichen
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