Past, present, and future of Pine Hill
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PINE HILL

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

* Other soils derived from granite,
metamorphic and serpentine rocks

« Variable topography — river canyons to
meadows



Convergent boundary

Subduction

Heavy plate moves
under light plate

Subducting plate
melts

Molten magma rises
to surface, creating
subduction volcanoes Pieces of subducted plate
(Cascade Mts) scrape off and attach to other
plate (accretion)
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Pine Hill Solls

Metavolcanics, mainly andesite
- Serpentine, pyroxenite, gabbro

‘ Slate, sandstone

Young volcanic rocks

Granitic rocks

Amphibolite, mica schist
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Pine Hill "Ecological Island”




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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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 0.594 sp./km?2



Comparisons of Plant Diversity

* New Caledonia

* Polynesia

» Cape — So. Africa
* CA Floristic Prov.
* El Dorado County

* Pine Hill
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PINE HILL ISLAND

30,000 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 7% of the plant
taxa



Conservation

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

« Conserve 7% of CA Flora by preserving
< 0.05% of land area



Pine Hill Preserve

Five main
preserves

4746 acres

under Federal,
State, and
County
ownership
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Why Is Pine Hill a hotspot?

—Variable topography and solils 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 in 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



Wilson’s work in 1986

 Wilson’s Master’s degree formed the
foundation for listing of 5 rare species in 1996:

DEPARTMENT OF THE INTERIOR Fish and Wildlife Service
50 CFR Part 17 RIN 1018-AC47
Endangered and Threatened Wildlife and Plants; Determination of

Endangered Status for Four Plants and Threatened Status for One
Plant From the Central Sierran Foothills of California

AGENCY: Fish and Wildlife Service, Interior.
ACTION: Final rule.



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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The Ecology of Pine Hill



Wilson Study - Methods

 Plot Work

— 138 plots covering all vegetation and rock

types
— Species data — ID and cover

— Environmental data
 Slope, aspect, parent rock, etc.
« Data Analysis
— TWINSPAN — ID plant communities
— CANOCO - ID correlates of communities



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

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



Oak Woodland Plots 28% of PH

« 219 species; 76% native; 1 rare species



Chaparral Plots 45% of PH

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



Chaparral Rare Species
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Chaparral

« Shrub-dominated vegetation
« Controversial vegetation type
* Rare species occur as understory plants

 Manzanita (ARVI) Chamise (ADFA)




Fire is a natural part of chaparral dynamics




Chaparral

* Fire re-starts plant succession back to
chaparral

« Patches in different stages of recovery
contain different species => temporal
diversity

* Plants have different strategies to cope
with fire:

— Resprouters arise from below-ground

— Seeders germinate from fire-cued seeds in
the soll



Gabbro Chaparral — Two sub-types

North & east facing slopes South & west facing slopes

* Mesic (moist) « Xeric (dry)
resprouting species reseeding species



Gabbro Chaparral — Two sub-types

lopes

7 O
@) =
S B
(@)

...nm (@
- o v
Q= o
= vn_Ab =
ST
£ &
-

) L
)

(7))

S

S 0
-
s &
) )

(@)

mm.mw @)
3 s S
(b)) M D)
3 2
= )
S v



Gabbro Chaparral — Two sub-types

North & east facing slopes South & west facing slopes

Mesic Xeric
resprouting species reseeding species



Gabbro Chaparral — Two sub-types

* The rare species occur in both chaparral
subtypes depending on how they cope
with fire - resprouting on Mesic sites:

— El dorado mule ears, Layne’s butterweed, El
dorado bedstraw

* Or reseeding on Xeric sites:

— Pine hill ceanothus, Pine hill flannelbush (but
can also resprout), Stebbin’s mornig glory



Wilson 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



Pine Hill present




