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2.	Geologic	History

Geography	106	– California	Geography	|	M.	Pesses	|	Antelope	Valley	College

Agenda

Today	we	will	discuss
 What	Physical	Geography	is
 Brief	geologic	history	of	California

Physical	Geographers

 Interested	in	natural	
places &	the	mobility
of	matter	&	energy
 Synthesis	of	Earth’s	y
history	&	future

Intro	to	Calif.	Physical	Geography

Natural	disasters	lead	to	California’s	beauty

Uniformitarianism

 The	same	processes	active	
today	have	been	occurring	
throughout	geologic	time
 Invisible	to	us,	but	
unbelievably	powerful

Theory	of	Plate	Tectonics

The	Earth’s	crust	is	broken	up	into	a	series	of	
“plates”
These	crustal	plates	float	on	top	of	the	Aesthenosphere
in	the	Upper	Mantle	
Convection cellConvection	cell
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“Unifying	Theory”

Ties	together	earthquakes,	
volcanoes,	mountain	ranges,	
past	climates	&	fossil	
evidence

Plate	Boundaries

 Diverging
 Converging
 Sliding	(Transform)

Diverging

 Plates	pulled	apart
 Seafloor	spreading
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Converging

 Plates	collide
 Subduction	zones

Terranes

 Crustal	rock	that	came	
from	another	location	
due	to	the	movement	
of	plates

Sliding	(Transform)

 Where	plates	slide	
past	each	other
 No	diverging,	no	
converging

 Usually	no	volcanic	
activity
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Continental	Margin

California	is	New Rocks

Minerals

Earth’s	crust
 8	main	elements

Minerals
 Bonded	elements	with	

feldspar

a	crystalline	structure
 The	building	blocks	of	
rocks

quartz

Minerals

Quartz
 SiO2
 Resilient	
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Rocks

An	assemblage	of	minerals
Granite

 Quartz,	feldspar,	mica,	
hornblende

Rocks

Exceptions
 Undifferentiated	
material

 Organic	material

Obsidian

Categories

All	rocks	can	be	sorted	into	one	of	three	
categories
 Igneous	
 Sedimentary Sedimentary	
Metamorphic

Igneous	Processes

Forms	when	magma	or	lava	
solidifies
Magma

 Molten	rock	underneath	
f f th E thsurface	of	the	Earth

Lava
 When	magma	reaches	
surface	of	the	Earth
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Intrusive	Igneous	Rocks

 Term	for	rock	formed	by	cooling	magma
 Magma	fills	in	cracks
 Slow	cooling
 Large	grain	size

Intrusive	Igneous	Rocks

Mass	of	intrusive	rock	called	pluton
 Large	pluton	called	a	batholith

Intrusive	igneous	rocks	also	called	plutonic	
rocks

Extrusive	Igneous	Rocks

 Rocks	formed	by	
cooling	lava

 Cools	quickly
 Fine	grainedg

 Also	called	volcanic	
rocks

Granite

 Intrusive
 Medium	to	coarse	
grained

 FelsicFelsic
 Rich	in	feldspar	and	
silica

Rhyolite

 Extrusive
 Fine	grained
 Felsic
 Cools too quickly Cools	too	quickly	
Obsidian
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Basalt

 Extrusive
 Fine	grained
 Mafic
 Rich in iron andRich	in	iron	and	
magnesium	

 Makes	up	most	of	
ocean	floor

Sedimentary	Rocks

Made	from	layering	of	broken	down	rock	&	mineral	
particles
 Sometimes	organic	material

The	Process

 Weathering	breaks	down	surface	materials
 Water,	wind,	or	glacial	ice	transports	these	
sediments

l f d l d Burial	of	sediments	leads	to	compaction,	
cementation,	&	hardening
Which	creates	rocks

Subclasses

1. Clastic
2. Chemically	Precipitated
3. Organic

Sedimentary	Rocks

Clastic
 Made	of	fragments	of	rock	&	minerals
 Layering

Examples
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Sedimentary	Rocks

Chemically	precipitated	
 Dissolved	minerals	or	hard	parts	of	organisms	
 Transported	in	solution,	then	precipitated

Evaporites

Water	evaporates,	leaves	salt

Death	Valley,	after	rain Death	Valley,	after	water	evaporates

Organic	Sedimentary	Rocks

Sediment	made	from	
decaying	animal	&	
plant	tissue

Hydrocarbons

Solid
 Coal,	Peat

Liquid
 Petroleum

Gas
 Natural	gas

Fossils

Almost	Exclusively	in	Sedimentary	Rocks
 Heat	of	Melting	or	Metamorphism	Would	Destroy	
Almost	Every	Type	of	Fossil	

Buried	Rapidly	After	Death,	Preserved	From	Decay	

Environmental	Clues

Fossils
 Salt	Water	– Corals,	Echinoderms	
 Fresh	Water	– Insects,	Amphibians	
 Terrestrial	– Leaves,	Land	Animals	,

Color	&	Chemistry
 Red	Beds	– Often	Terrestrial	
 Black	Shale	– Oxygen	Poor,	Often	Deep	Water
 Evaporites	– Arid	Climates
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Metamporphic	Processes

Changes	in	sedimentary	or	igneous	rock	due	to	heat	
or	pressure
 Radioactive	decay
 Pressure	deep	within	Earth

Geologic	Time

Geologic	Time

 15	billion	years	=	15,000,000,000	years	
 15	billion	seconds	=	475	years
 Considering	1	second	to	correspond	to	1	year:

 Big	Bang		‐ A.D.	1526	
 Earth’s Formation ‐1858 Earth s	Formation	‐1858
 Dinosaurs	‐ lived	from	1993‐1999
 Humans	‐ appeared	2	weeks	ago
 Ice	Ages	would	have	happened	every	day	for	the	last	2	weeks.	

 The	last	one	would	have	ended	5	hours	ago

 Julius	Caesar	‐ lived	44	minutes	ago
 United	States	– created	just	over	3	½	minutes	ago
 World	War	II	‐ ended	56	seconds	ago
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Geologic	Time

History	broken	up	into	Eons,	Eras,	&	
Periods
 Change	based	on	change	in	Earth’s	biology,	
atmosphere etcatmosphere,	etc.

Dating
 Absolute
 Relative

Precambrian	Eon

 4.6	billion	years	ago	
(bya)	‐ 545	million	
years	ago	(mya)

 Oldest	rocks	in	
California	just	under	2	
billion	years	old

Precambrian	Eon

Proterozoic	Era (2.5	bya	– 545	mya)
 An	era	is	a	subsection	of	an	eon
 Most	of	California	underwater

 Evidence	in	Death	Valley	of	shallow	sea

Phanerozoic	Eon

 (545	mya	– present)	
 3	eras
 Paleozoic
Mesozoic
 Cenozoic

Paleozoic	Era

 (542	mya	– 251	mya)
 Most	of	California	still	
underwater

Paleozoic	Era

 Pangaea	starting	to	form	at	end	of	era
 Tectonically	active
 Terranes	from	seafloor	spreading

I l d h d i t ti t Island	arcs	pushed	up	against	continent
 Fossils	common	to	East	Asia

 North	America	begins	to	grow
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Mesozoic	Era

 (251	mya	– 66	mya)

Mesozoic	Era

Continued	terrane	build‐up
 Franciscan	Complex

 Medley	of	exotic	rocks	that	
make	up	the	Coast	Ranges

Mesozoic	Era

Granitic	Plutons
 Subduction	of	ocean	plate
 Melts	rock	into	felsic	magma
 Intrudes	into	existing	rock,	
cools

 Eventually	exposed	by	uplift	
&	erosion

Mesozoic	Era

Klamath	Mountains
 Both	pluton	&	
blueschist	accretion

Mesozoic	Era

Mountain	building	
changed	coastline
 Nevadan	orogeny	
(approx.	150	mya)

 Pushed	sea	into	
Central	Valley

Mesozoic	Era

Kept	ocean	out	of	Basin	&	Range
 We	don’t	find	marine	fossils,	but	do	find	terrestrial	red	
sandstone
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Mesozoic	Era

Uplift	accelerated	erosion
 Exposed	granite	
 filled	Central	Valley	
with	sediment

Cenozoic	Era

 (66	mya	– present)
 Continued	uplift	&	sediment	deposits	into	
Central	Valley
P h d Pushes	sea	westward

Cenozoic	Era

Volcanic	activity
 Subduction	Volcanism

 Subducing	plate	makes	
felsic	magma,	violent	
volcanoesvolcanoes

 Responsible	for	the	
Cascades

Cenozoic	Era

Pinnacles	National	Monument
 Eroded	volcano	that	originated	in	western	Antelope	Valley
 San	Andreas	moved	rock	200	miles	North

Cenozoic	Era

 Modoc	Plateau
 Basin	&	
Range/Mojave
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Cenozoic	Era

Glacial	lakes	&	inland	seas	
 Trona	Pinnacles	

Next	Time

 Modern	Volcanic	Landscapes


