Pine Hill — A Plant Biodiversity Hotspot




PLANT BIODIVERSITY HOTSPOTS

"As many as 44% of all species of vascular plants are
confined to 25 hotspots comprising only 1.4% of the land
surface of the Earth.” norman Myers et al, 2000, Nature.
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Diversity of the CA flora

11,213 plants

9,050 native taxa (80%)
2,163 introduced

2,431 CNPS rare
1,416 species are found only in CA - endemic
/25 serpentine species

26 species extinct



Diversity of El Dorado County flora

2,948 plants
2,460 native taxa

497 Introduced

175 species CNPS rare
212 serpentine species

6 species are found ~ only in EIDoCo

The area of EIDoCo is 1% of California
yet it Is home to 27% of the native plants



Comparisons of Plant Diversity

 New Caledonia 0.18 species/km?
» Polynesia 0.14 sp./km?

« Cape — So. Africa 0.11 sp./km?

» CA Floristic Prov. 0.024 sp./km?

* El Dorado County 0.526 sp./km2
— 22 times richer than the state of CA
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Diversity of Pine Hill Preserves

26,000 Acres
* /41 plant species and subspecies
« 583 native and 158 introduced plants

 §8rare species

— 5 species are the only plants in the County
listed under the federal ESAas T or E

* Biodiversity Hotspot: 0.05% of the area
of CA but contains about 6% of the

native plant taxa >100 x richer than Cali



Map of Pine Hill area
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PINE HILL

* [sland of Gabbro soll derived from the
magma chamber of an ancient volcano
(175 MYBP)

* Other solls derived from granite,
metamorphic and serpentine rocks

« Variable topography — river canyons to
meadows



Pine Hill Solls

Metavolcanics, mainly andesite
- Serpentine, pyroxenite, gabbro
’ Slate, sandstone
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Pine Hill “Ecological Island”




Conservation

« Maximize bang-for-the-buck
» — Preserve species rich areas

« Conserve 6% of CA Flora by preserving
< 0.05% of land area



Why Is Pine Hill a hotspot?

—Variable topography and solls due
to plate tectonics over 175 million
years

—The variable topography provides a
multitude of microclimatic niches
that support a multitude of plant
species



Why Is Pine Hill a hotspot?

— Plant species have evolved and
speciated on both gabbro and
serpentine derived soils over 10s of
millions of years (e.g Pine hill
ceanothus and likely others)



Why Is Pine Hill a hotspot?

—Temporal variation within the last
few 100s of years Iin disturbance by
fire creates patches with different
species present (e.g. Stebbins’

morning glory plants survive only a
few years following fire).



Why Is Pine Hill a hotspot?

— Recent plant immigrants - weeds -
(>150 plants)



Why Is Pine Hill a hotspot?

— Lots of possible reasons but we're
not sure!

—Motivation for Jim Wilson’s Master’s
research in 1986

—His work formed the foundation of
the USFWS Listing and Recovery
Plan for Gabbro Plants



5 species listed In 1996 by Feds

Development on Island 1994 Preserves established 2023
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Pine Hill Preserve

Six main
preserves
purchased from
2001 to 2023

4. 940 acres under
Federal, State, and
County ownership

Fed recovery goal Iis
5,000 A

BUREAU OF LAND

MANAGEMENT

Pine Hill Preserve

US DEPARTMENT OF INTERIOR

California

bim.gov/california
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pinehillpreserve.org
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Wilson’s work published 2009
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ABSTRACT

Pime Hill hes near the center of a gabbrodiorite mtrusion in the foothills of the Sierra Nevada
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PINE HILL VEGETATION

 Three main vegetation types —
grasslands, oak woodlands, and
chaparral

 Rare species mostly in chaparral; one In
woodland, none in grassland



Grassland Plots 27% of isla

149 species; 36% native species;
dominated by exotic annual grasses



Oak Woodland Plots 28% of island

« 219 species; 76% native; 1 rare species



Deciduous oaks - Leaves thin, Oaks - Quercus SP- Leaves thick, more rigid than

T T Deciduous VS. deciduous — Interior live, Scrub,
Oaks) - Blue, Black Oak evergreen leaves

and Leather oak

Evergreen

Deciduous

Interior Live Oak (Quercus
wislizeni )

i " e

Blue Oak (Quercus douglasii) " Black Oak (Quercuéml?elloagu)



https://www.calflora.org/app/taxon?crn=6992

Chaparral Plots 45% of island

* 190 species, 75% native, 5-6 rare species



Chaparral Shrubs

Whiteleaf Manzanita Chamise (Adenostoma fasciculatum)

CA Lilac (Ceanothus lemmonii)) (Arctostaphylos viscida)
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Chaparral Shrubs

Toyon (Heteromeles arbutifolia) California coffeeberry (Frangula Pine Hill Elannelbush

David Popp, photo top californica) (Fremontodendron decumbens)
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EXTREMELY RARE




Rare Species
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Wilson et al — Results - CANOCO
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Gabbro Chaparral — Two sub-types

North & east facing slopes South & west facing slopes
Mesic Xeric

resprouting species reseeding species



Gabbro Chaparral — Two sub-types

North & east facing slopes South & west facing slopes

Mesic Xeric
resprouting species reseeding species



Wilson et al Study —
Conservation Implications

Both types of chaparral must be preserved

Common species can be used as
Indicators of appropriate habitat for rare
species

Management for the listed species will
differ based on the chaparral where it
OCCurs

— Prescribed burning for xeric chaparral

— Canopy removal an option for mesic chaparral
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Genetics of the Pine Hill and the mystery
flannelbush populations to the north

with Prof. Dan Potter of UC Davis
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Outlying Populations of Mystery flannelbush
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What are the Redbud area plants?

Botanists have ID’d them as both FRCA AND FRDE due
to their sometimes sprawling habit

Some Redbud plants are taller than wide — FRDE is
always ++ wider than tall >3+

Redbud flower color is never as orange as FRDE

Are Redbud plants a New Species?

A variety of FRDE?

A variety of FRCA?

Hybrids between FRDE and FRCA?
Intermediacy of traits suggests hybridization
New threat to conservation of FRDE?

Molecular genetics can distinguish!!



Tree based on morphology

inkage Method with 6 Morph Features

Average L|

F. decumbens
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Prof. Potter’s preliminary genetics analysis

Species hypothesis

® Fremontodendron aff. decumbens
@® Fremontodendron californicum
& Fremontodendron decumbens

)
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PC1(10.1%)

Figure 2: Principal Components Analysis of genomic variation in the sampled Fremontodendron

individuals. Each point corresponds to one individual and points are colored by the assigned

species hypothesis based on morphology. Analyses are based on 9,203,312 SNPs and 103
individuals (see Figure 1).




