The Unique & Diverse

Ecology of
California

1888 “Unique Map of California”
Produced by the

Southern Pacific Railroad and

the CA State Board of Trade

California Biodiversity

Biodiversity
Rank for CA
among all
US States
Richness. 1
Endemism 1
Rarity 2
(% at risk)
Taxon CASpp US Spp % of US Taxon #CA | Rank among
Richness | Richness | Sppin CA Endemics | US States
Vascular 5,047 15,890 32% Vascular 2,153 1
Plants (6,272 var.) Plants
Amphibians 51 231 22% Amphibians 17 1
Reptiles 84 283 30% Reptiles 5 1
Birds 433 768 56% Birds 2 2
197 416 47% Mammals 17 1
FW Fish 67 799 8% FW Fish 20 1

Topography

« Long coastline

« Series of mountains and valleys
in close proximity

« Rapid transitions in elevation, slope,
soil type, rain harvest/shadow, solar
exposure

« Isolated populations/communities

« Snow pack — year-long water

Highest and lowest points in continental
US within 80 miles of each other, and
200 miles of the coast.

Geology

« Igneous rock: volcanic mountains
« Metamorphic rock: plate boundaries
« Sedimentary rock: old seabed

Climate

Climate

» Major climate types

1. Mediterranean
2. Steppe

4. Highland
5. Desert
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* Bordered on east by mountains

* On west by long coastline

* Climate greatly effected by ocean conditions
—“Seasons of the Sea”
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Solar Seasons

March equinox: Equator faces sun directly;
neither pole tilts toward sun; all regions on Earth

June solstice: Northern N 60°N experince 12 hours of daylight and 12 hours of
Hemisphere tilts toward 0° (equator) "

sun; summer begins in

Northern Hemisphere; s

winter begins in
Southern Hemisphere.

December solstice: Northern
" Hemisphere tilts away from sun;
Constant tit winterieg\ns in Northern
of 23.5 Hemisphere; summer begins
September equinox: Equator faces sun in Southern Hemisphere.
directly; neither pole tilts toward sun; all
regions on Earth experience 12 hours of
daylight and 12 hours of darkness.

Figure 52.4

Climate fluctuations are reduced by
proximity to bodies of water

Great Ocean Current Gyres

*Clockwise in northern hemisphere
*Counter-clockwise in southern hemisphere

Great Ocean Current Gyres
Eastern Boundary Currents

*Draw cold, nutrient-rich water from sub-polar regions toward the tropics
*North Pacific Eastern Boundary Current = “California Current”
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North Pacific Gyre

*Warm, oligotrophic water flows north
with western boundary current
*Cools & picks up nutrients

*Some NPEC flow reflects
back as Countercurrent
*Twice across tropics!

N

*Waters from California Current flow to N. Pacific Equatorial Current
*Warm & lose nutrients as flow westward across tropics

California Current

Cold water gathers more terrigenous nutrients from northern rivers

California Current

* Regional variations:

* Eddy currents produce
local cells

* Seasonal variations:

* Intensity, depth, and
distance from shore vary

California Seasons of the Sea

Determined & defined by dominant
nearshore ocean conditions

* Upwelling season
* Oceanic season
* Davidson season

Upwelling Season: mid spring=>summer
High atmospheric pressure system develops offshore

Air pushed away from high pressure
Coriolis effect deflects wind clockwise around high
Prevailing wind along CA northsouth

Upwelling Season: mid spring=>summer
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Upwelling Season: mid spring=>summer

Oceanic Season: late summer>autumn
* High pressure system weakens; moves onshore

e Low pressure system develops offshore

Air pulled toward low pressure
 Coriolis effect deflects wind counter-clockwise around low

Prevailing wind along CA south=north

i ®

Oceanic Season: late summer=>autumn
Prevailing wind along CA south=north

Southerly winds cause nearshore downwelling
Warm, oligotrophic oceanic waters move nearshore
Mild weather. Low ocean productivity.

Davidson Season: winter>early spring
* Low pressure system intensifies

* Storm season!

Davidson Season: winter>early spring

* Strong southerly winds intensify very warm, very

oligotrophic Davidson countercurrent

Davidson Season: winter=early spring
* Storm season!

Result: warm, wet winters!




Vegetation

« California Floristic
Province (CA-FP)

— west of Sierra Nevadas &
south of Cascade Range

* Much of Mediterranian
climate lands converted to
urban & agricultural

Mapping
California’s
Biodiversity

« 2003

« CA Dept. of Fish &
Game project

« Use published
distributions to create
resource map to identify
localities of significant:
— Richness (diversity)
— Rarity (special

status)

— Endemism

Geographical Information Systems
(GIS)

Geographical Information Systems

« Diversity —
Species (taxon) Richness

Geographical Information Systems

« Rarity-weighted Richness Index (RWRI)
“Index of irreplaceability”
— For “species of special status”
« Very limited distribution
« Low population levels
« And/or immediate threat, esp. habitat loss

1. State divided into equal hexagonal grid cells (250.4 mi2 each)
2. How many cells does a species occupy? |cells = trarity rank
3. RWRI for each cell = ¥ (special species x its rarity rank)

Plant
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