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Unique Edaphic Communities…



…High Endemism, High Diversity



Exotic Plants Species

• have invaded endemic communities 

• compete with native plant species

• threaten biodiversity



Ben Lomond Sandhills
Santa Cruz County
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Ben Lomond Soils 
(Soil Conservation Service 1980)
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Plant Communities on Loam Soil, Ben Lomond CA



Plant Communities on Sand Soil, Ben Lomond, CA



The Diverse Sandhills Flora



Endemism and Rarity (sensu Rabinowitz 1981)
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Sandhills Habitat Destruction

• Sand quarrying
• Urbanization
• Agricultural conversion



Ben Lomond spineflower
(Chorizanthe pungens var. hartwegiana) 

Polygonaceae



Santa Cruz wallflower
(Erysimum teretifolium)

Brassicaceae



Fire Suppression Increases Woody Vegetation

1940 1997



Trees Restrict  Native Plant Distributions



Tree Effects Experimental Treatments
Shade Litter

Exotic Species



Previous Research:  Mechanisms by which Trees Limit 
The Distribution of the Endangered Native Plants
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Litter Suppresses Exotic Plant Cover
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Survivorship of Chorizanthe and Erysimum
in Exotic Plant Removal Experiment
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Fire Suppression increases Tree Density and…

North Ridge

1963

1994



…Leaf Litter Accumulation



Reintroducing Fire Presents a Conundrum
Fire
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Fire Experiment



Fire Experiment Design
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Chorizanthe Demography
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Erysimum Demography
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Mean Cover of Exotic Plant Species
by Litter Removal Treatment 
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Reproductive Effort of Chorizanthe 
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Survivorship of Erysimum
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Native Plant Cover and Richness
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Results Summary
Fire and Raking increased

• Chorizanthe survivorship
• Erysimum germination and seedling survivorship 
• Native plant cover 
• Native plant species richness
AND decreased exotic plant establishment

Exotic plants reduced
• Chorizanthe fecundity
• Erysimum survivorship to flower
• Native plant cover



Management Implications

Reintroducing fire can enhance 
• population growth of two endangered plants 
• cover and richness of native herbs

Anthropogenic methods can mimic these effects 

Fire reduces exotic plant cover and therefore 
does not present a conundrum in the sandhills.



Small-Scale Soil Disturbances
Slides Trails

Gopher
Mounds



Slides
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Gopher Mounds



Effects of Soil Disturbances

What are the effects of soil disturbances on 
populations of the two endangered plant species 
and on the native plant community?

What are the indirect effects of soil disturbances 
via their effects on exotic plant species?
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Hypotheses

Soil disturbances facilitate native plants by 

• removing accumulated leaf litter

• reducing exotic plant cover



Disturbance Experiment Design
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Disturbances Reduced Litter  

 

Mounds Trails Slides
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Disturbances Reduced Plant Cover

All Species

 

Mounds Trails Slides
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Mounds Trails Slides
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Mounds Trails Slides
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Chorizanthe Demography
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Mounds Trails Slides
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Mounds Trails Slides
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Mounds Trails Slides
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Mounds Trails Slides

M
ea

n 
Es

tim
at

ed
 M

as
s 

(m
g)

0

10

20

30

40

50

Control
Natural
Experimental

Biomass



Disturbances Reduced Exotic Cover 
All Disturbances Combined
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Exotics Affect Erysimum
All Disturbances Combined
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Summary of Results
Soil disturbances
• Removed accumulated litter
• Reduced exotic plant cover
• Enhanced native plant cover and richness
• Increased Chorizanthe germination and  

reproductive effort 
• Increased Erysimum germination, survivorship, 

and biomass



Management Implications

Soil disturbances increase endangered plant populations 
and enhance native community structure

Soil disturbance mimics can facilitate the native plant 
community and promote endangered species recovery

Soil disturbances do NOT present a conundrum for 
native plant management



Summary of Results
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Effects of Rainfall

Rainfall and exotic plants interact

Spring Rainfall
C
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Increased spring rainfall 
enhances endangered plants 
by reducing exotic plant 
competition



Long Term Management and Maintenance Plan
North RidgeSouth Ridge West Ridge



Sandhills Conservation and Management Plan
Olympia Well-field Quail Hollow 

Ranch
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