Post-Morgan Fire Plant Diversity and Succession:
A Framework for Fire Following Species and Fleeting Abundance




California Climate




Fire Fcology

Definition: A branch of ecology that focuses on wildfire and its relationship to the
environment that surrounds it, both living and non-living.

* Fuel structure

* Fire return interval

* Fire severity

» Species life history

* Species assemblages




Body of Knowledge
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Iliamna bakeri

* Northern California Distribution
* Missing ecological info

* Incomplete habitat info

* Germination triggers?
 Life history?

* Fire severity




Clarkia biloba subsp. australis

e Sierra Distribution

Missing ecological info

Incomplete habitat info

Germination Triggers?

Fire severity Affects




Post-Fire Chaparral Studies

100 Miles




Chaparral and Fire
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Life History Strategies: Seeders

Mount Diablo and Contra Costa manzanitas (Arctostaphylos auriculata & A. manznita subsp. laevigata)




Life History Strategies: Seeders
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Life History Strategies: Sprouters

chamise (Adenostoma fasciculatum var. fasciculatum)
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Llf€ HiStOI'y Strategies: Fire Followers vs. Native Disturbed

Monolopia graciliens Madia gracilis




Post-Fire Research Interests
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Fleeting Abundance = The dynamics of a plant species (primarily annuals) that are
generally absent from the landscape, until germination is triggered by fire, and

have high abundance that typically fades between a period of 1 to 3 years.



Post-Fire Research Interests






Morgan Fire 2013: Mount Diablo State Park
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Mount Diablo Floristics



Mount Diablo Floristics

East Bay = 22% of the California Flora



Mount Diablo Floristics

East Bay = 22% of the California Flora

Mount Diablo = 10% of the California Flora



Morgan Fire 2013: Statistics
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Study Objectives

* Abundance and distribution differences within 3 years
* Variables affecting post-fire vegetation composition

* Local level species responses
* Post-fire weed drivers

* Fire severity affects on plant diversity




Study Design

Stratified random sampling in 6 vegetation types

e Chaparral—10 plots

e Deciduous Oak — 9 plots

e Live Oak—-11 plots

e Grassland and Forb — 10 plots
e Serpentine Chaparral =5 plots

* Serpentine Grassland =5 plots
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Study Design

Belt Transects

* 50 meters long

* 1 meter X 1 meter quads at 1 meter intervals
e 25 quads per transect (1,250 quads per year)
e Collected percent cover data

» Recorded fire severity data at two scales







Stats Summary: Year 1

» Species Richness = 223 taxa
* Fire followers = 17 taxa
* 14 of these are locally rare
* Native Disturbed species = 28
* CNPS Inventory Species =6
» 3 of these are fire followers)

e Locally Rare Plants = 58 taxa

« 27% of Species found on Mount Diablo







Fire Followers

Total 17
Species

Antirrhinum kelloggii — absent for 80 years
Calandrinia breweri

Camissoniopsis intermedia
Crocanthemum scoparium var. scoparium
Ehrendorferia chrysantha

Emmenanthe penduliflora var. penduliflora — high
abundance

Githopsis diffusa subsp. robusta
Logfia gallica

Malacothrix floccifera — serpentine fire follower
Mentzelia micrantha

Monolopia gracilens

Papaver californicum — low abundance
Phacelia nemoralis var. nemoralis
Phacelia phacelioides

Psilocarphus tenellus

Rafinesquia californica

Scutellaria tuberosa







Fire Followers

Relative Cover of Fire Following Species Species Richness of Fire
Followers
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Native Disturbed

Total 28
Species

* Acmispon americanus var. americanus

*  Micropus californicus var. californicus
. Mimulus aurantiacus var. aurantiacus
. Osmorhiza berteroi

*  Acmispon parviflorus

) ) . Rubus ursinus
*  Acmispon wrangelianus

e  Antirrhinum vexillocalyculatum subsp. vexillocalyculatum Salvia columbariae

Caulanthus lasiophyllus *  Stellaria nitens

*  Cirsium occidentale var. venustum *  Trifolium albopurpureum
*  Claytonia parviflora subsp. parviflora e Trifolium ciliolatum

*  Claytonia perfoliata subsp. perfoliata e  Trifolium gracilentum

*  Croton setiger «  Trifolium microcephalum
*  Festuca microstachys *  Trifolium microdon

*  Hosackia crassifolia var. crassifolia e Trifolium willdenovii

*  Lupinus bicolor *  Triodanis biflora

*  Lupinus pachylobus — seldom seen " . ,
*  Vicia americana subsp. americana

*  Madia gracilis



Native Disturbed

Caulanthus lasiophylla | Lupinus pachylobus




Native Disturbance Followers

Relative Cover of Native Disturbed Species | Species Richness of Native
Disturbed

Native Disturbance Followers Relative Cover
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Locally Rare in the East Bay

EBCNPS

Al

* Hosackia crassifolia var. crassifolia
* Mentzelia micrantha

Alx

* Antirrhinum kelloggii

A2

* Allophyllum divaricatum

* Apiastrum angustifolium — narrowly abundant
* Camissoniopsis intermedia

* Chorizanthe membranacea

* Cryptantha muricata var. muricata — narrowly abundant
* Ehrendorferia chrysantha

* Eriogonum luteolum var. luteolum

* Fraxinus dipetala

* Githopsis diffusa subsp. robusta

* Malacothrix floccifera

* Orobanche bulbosa

* Papaver californicum

* Streptanthus albidus subsp. peramoenus
* Viola purpurea subsp. quercetorum




Locally Rare: A Rank Species

Relative Cover of Locally Rare Species Species Richness Locally Rare
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Stats Summary: Year 2




Exectatlons Year 3




Expanding the Methodology



Expanding the Methodology

Berryessa Snow Mountain NM

Tesla Fire
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