
Geology of California & 
Pepperwood Preserve

With Nicole Myers

Download free app…
Rockd

Google Play 
Apple Store

Links available at
https://rockd.org/

Handouts at: 
https://www. 
appreciating earth.com/
pepperwood

https://rockd.org/


GEOLOGIC MAPS
• Rocks = materials 

(minerals) & history
• Tectonics = 

landform formation 
& orientation



Rock:
• any naturally formed, 

nonliving, firm & coherent 
aggregate of mineral 
matter

Igneous Rocks: 
• solidification of magma
Sedimentary Rocks: 
• burial & compaction of 

transported matter 
(sediment)

Metamorphic Rocks: 
• alteration of preexisting 

rocks due to increased 
pressure & temperature

FORMING ROCKS
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Geologic 
Time Scale

à

The 
Rock 
Cycle



ROCKS RECORD EARTH HISTORY & CLIMATE EVOLUTION
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Pepperwood Rocks:
• Mesozoic-Early Cenozoic Franciscan Complex/mélange (ign., sed., met.)
• Sonoma Volcanics (ign.)
• Late Cenozoic marine & river deposition (sed.)



Divergent Boundary Convergent Boundary

•Divergence: spreading & melting
•Convergence: crumpling & erupting

– ~180-80Ma Sierra Nevada granite/diorite
– ~180-42Ma Ocean-Continent subduction
–Accretionary wedge=Franciscan Complex

•Transform: sliding & smearing

TECTONICS: CRUST FORMATION Farallon Plate
North 
American 
Plate



https://www.you
tube.com/watch
?v=ryrXAGY1d
mE&ab_channe
l=GeoDharma 

Cretaceous Period CA Volcanic Arc/Subduction:
• Metamorphic & sedimentary & igneous rocks
• Magma chambers 25-40km deep à 

stratovolcanos à batholith (granite/diorite)
• Subduction trench accretionary wedge à 

Franciscan Complex

FRANCISCAN COMPLEX

https://www.youtube.com/watch?v=ryrXAGY1dmE&ab_channel=GeoDharma
https://www.youtube.com/watch?v=ryrXAGY1dmE&ab_channel=GeoDharma
https://www.youtube.com/watch?v=ryrXAGY1dmE&ab_channel=GeoDharma
https://www.youtube.com/watch?v=ryrXAGY1dmE&ab_channel=GeoDharma
https://www.youtube.com/watch?v=ryrXAGY1dmE&ab_channel=GeoDharma


FORMATION OF THE SAN ANDREAS
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San Andreas 
Fault = 2-
5cm/yr avg. 
rate of motion 
& ~315km 
total 
displacement

Transform Boundary = right lateral fault system
• ~30-0Mya Coast Range uplift & translation
Transition from subduction à uplift
• Formed faults, volcanoes, valleys, mtns., rivers
• Deep oceans à shallow oceans à river valleys



•Hypothesis: NW migration of 
slab window

Volcanics Rocks/Regions:
•~8.17-2.5Ma Sonoma Volc.
•~2-0.01Ma Clear Lake 
Volcanic Area 

TRANSFORM BOUNDARY VOLCANISM



PEPPERWOOD GEOLOGIC 
HAZARDS

Pepperwood is 
located on the 
Maacama Fault + 
subject to heavy 
rains and wildfires

Maacama Fault 
earthquake 

shake map from 
Association of 

Bay Area 
Government 

Hazard Viewer

Local rainfall 
induced landslide 

map from 
Association of Bay 
Area Government 

Hazard Viewer

Past Volcanism



•Soil is interdisciplinary: biol-, geol-, meteor-, hydr-ology
•Soil is composed of: 

§ (1) Parent minerals (rocks), (2) new minerals 
created in the soil, (3) water + air, (4) decayed 
organic matter, (5) living plants & animals 

•Residual Soil: forms in place (from rocks beneath)
•Mountain soil forms from underlying rocks

•Depositional Soil: lower elevation accumulation

SOIL REFLECTS GEOLOGY & BIOLOGY


