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Management Challenge

How do we enhance resilience of an annual,
daphic species that:

Undergoes large population fluctuations
ccurs across a fragmented landscape
ulnerable to many threats and stressors

ve low genetic diversity due to
opulation sizes




Approach to Prioritizing
Management Actions

Assess opportunities for enhancement based on:
Existing data, land managers, ACIL experts
Conceptual model

lodeled habitat suitability

Jeled invasive species habitat
ized regional population str

onnectivi



Acanthomintha Distribution

Current and Historic
Distribution
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Acanthomintha Status

USFWS 5-year review (USFWS 2009)

80 populations
— 50 extant/30 extirpated

rent study

opulations (12 new)
rrent (36 extant, 37 presumed extant)
ic (extirpated)




Conceptual Model




Chaparral, Grassland,
Coastal Sage Scrub




Vegetation Correlates
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Clay and Gabbro Soils

Distribution by Soil Type
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Habitat Suitability Model

Variables
e Climatic, topographic, and edaphic variables
Presence-only modeling
sign
id of points spaced 200 m apart with GIS-
ulated environmental variables
tion = 45 locations; validation = 30 lo




Habitat Suitability Model Results




Modeling Climate Influences

bjective: predict population boom vs bust years

Climatic variables
— Precipitation (growing season/previous growing season)
Temperature (growing season)

ired populations representing boom/bust pop
ce years (Mean + 2SE)




Acanthomintha Boom vs Bust
Years, Paired Populations

January to April Precipitation Average Maximum November to
January Temperature

Large Small Large Small

Population Size Class Population Size Class




reserve-level Threats and Stressor
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Reported Threats to Acanthomintha Populations
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Anthropogenic Threats and Stressors

M Invasive Plants

M Trampling

m Competitive Native Plants
B Mountain Bikes

B Mowing

m Altered Hydrology

® Dumping

1 OHV

Herbivory




Population Size

Acanthomintha Population Size
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Population Size
(based on above-ground census)

» Smallest populations most

Population by Management Unit . )
at risk due to genetic factor
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Number of Fires Since 1910

Times Burned (1910-2010)
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Fire History and Population Size

Fire Frequency and Population Size > Small and large populations
experience range of fire freq
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Nitrogen Deposition

Nitrogen Deposition
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Invasive Plant Species

ldentified as a threat by multiple sources

Enhanced by other threats (e.g., disturbance,
fire, nitrogen deposition)

Nonnative grasses and forbs (e.g., Avena spp.,
Bromus maderitensis, Centaurea melitensis)

— Impact biomass and fecundity, but not
survivorship (e.g., Bauder and Sakrison 1997,
1999, Bauder et al. 1994)

Brachypodium distachyon — game changer?




Brachypodium as a Threat




Brachypodium distachyon
Habitat Suitability Model Results




Adaptive Management Framework

Review population data and management and
monitoring history.

ldentify potential vegetation and soil correlates
and landscape context.

ldentify natural drivers and threats.

Prioritize populations for enhancement or
connectivity.

ldentify areas that need to be surveyed.
ldentify priority research questions to be

incorporated into a monitoring strategy.




Regional Population Structure

Goal: Enhance resilience of ACIL within and
among MUs

e Assumptions

— Small populations more susceptible to extirpation,
esp. those with recent reductions in population size.

Relatively low levels of gene flow may be sufficient
offset effects of genetic drift in small populations.

nall populations more likely to receive gene
arge populations than from other s
er are closer.

d be maintained :




Potential Population Structure




Potential Habitat Connectivity

Fragmented Landscape

Large Distance bet
Populations




Opportunity Areas

» Focused surve
» Habitat con

» Populatio

» Acquisiti




Next Steps — Regional Level

|dentify areas of potential habitat on conserved lands that are
priorities for survey, including “presumed extant” populations.

Test soils of all populations to examine soil affinities.

Determine if there are other annual endemic plants that could
function within a similar conceptual model as ACIL.

Develop standardized monitoring protocol.

Conduct research on effective pollinators, seed bank dynamics,
and fire response.

Refine regional population structure hypotheses based on genetic
studies.

|dentify potential climate change impacts (e.g., Conlisk et al. 2012).
|dentify:

— Populations to monitor regularly as “sentinels.”

— |solated populations that may serve as refugia.

— |solated populations not prioritized for management.
— Enhancement areas, by Management Unit.




Next Steps — Preserve Level

ldentify invasive species and other threats and assess
their impacts.

Validate vegetation alliances and associations.
Survey potentially suitable habitat.

Test soils underlying ACIL populations.
Monitor germination and population size.
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