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What are vernal pools?

* Seasonally-flooded,
rainfed wetlands



What are vernal pools?

* Seasonally-flooded,
rainfed wetlands

* High biodiversity &
endemism
* Endangered ecosystem:

<5% of historic range
remains
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Nonnative cover increases over time

140 1

Pearson’s r=0.786
R2=0.617
p <0.01

120 -

over

Festuca perennis Polypogon monspeliensis

30 35 40
HIME SINcCe mesLordauon (yedrs) Tang & D’Antonio, unpublished data



Alternative Stable States

In-tact
ecosystem



Alternative Stable States

In-tact
ecosystem

Degradation

—




Alternative Stable States

In-tact
ecosystem

Invasive
feedbacks

N

Invaded ecosystem



Alternative Stable States

In-tact
ecosystem

Resty

Invaded ecosystem



Alternative Stable States

In-tact Restored
ecosystem ecosystem

Invaded ecosystem



Alternative Stable States

In-tact Restored
ecosystem ecosystem

Degradation

—

Invaded ecosystem



Alternative Stable States

In-tact Restored
ecosystem ecosystem

Invasive
feedbacks

N

Invaded ecosystem



Alternative Stable States

In-tact
ecosystem

Resty

Invaded ecosystem



Alternative Stable States

In-tact Restored

ecosystem ecosystem
Long-term
management

N

Invaded ecosystem



How can invasive feedbacks be overcome to
sustain a stable restored ecosystem?

* H1: Layer of built-up thatch promotes nonnative germination
but suppresses native germination

— Annual summer removal of thatch will decrease nonnative cover &
increase native cover

* H2: Build-up of thatch prevents native seed rain from
contributing to the seed bank

- Annual addition of native seed will further increase native diversity
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Blocked experimental design: 1 block = 3 pools

Treatment 1: thatch Treatment 2: thatch
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Phalaris lemmonii Hordeum brachyantherum Stipa pulchra



Juncus bufonius

Eryngium vaseyi

Juncus occidentalis Grindelia camporum






Thatch removal decreased thatch covber
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Thatch removal decreased nonnative cover
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* H2: Build-up of thatch prevents native seed rain from
contributing to the seed bank

- Annual addition of native seed will further increase native diversity
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Conclusions & Implications for Management

* Restoration projects must include long-term management plans
*/- to ensure site stability

\/‘ that target invasive feedbacks

J- that are feasible (cost-effective & time-efficient)
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