
Rhyolite

PeridotiteGabbroDioriteGranite

Andesite Basalt Komatiite

Extrusive: erupted at Earth’s surface

Generally relatively fine-grained

Intrusive: never erupted

Generally relatively coarse-grained



Where would you expect

to find each of these?



Convergent BoundaryConvergent Boundary

Continental/Continental/

Island ArcsIsland Arcs

Intra-continentalIntra-continental

YellowstoneYellowstone

TaupoTaupo

Divergent BoundaryDivergent Boundary

Mid-Ocean RidgeMid-Ocean Ridge

(Continental rift)(Continental rift)

Hot spotsHot spots

RARE



Mid-Ocean

Ridge



Mid-Ocean

Ridge





OphioliteOphiolite complex  complex –– oceanic crust on land oceanic crust on land



Oceanic hot spots





Why is this called a shield volcano?

Mauna Loa



Mauna Loa





Pahoehoe

Aa



Loihi Seamount



Locations of world’s volcanoes

Most are related to what kind of boundary?



Convergent BoundaryConvergent Boundary

Continental/Continental/

Island ArcsIsland Arcs

Intra-continentalIntra-continental

YellowstoneYellowstone

TaupoTaupo

Divergent BoundaryDivergent Boundary

Mid-Ocean RidgeMid-Ocean Ridge

(Continental rift)(Continental rift)

Hot spotsHot spots

RARE



Convergent boundaries



Composite cones

Cinder cones





Before…



After…



Mudflows



Mt. Mayon, Philippines, 1984



Pyroclastic

Flows



Volcanic hazards from stratovolcanoes

(convergent boundaries)

1)Mudflows

2) Pyroclastic flows 



--Yellowstone 10,000

yrs

>1000

km

>25

km

Mega-

colossal

Ultra-Plinian8

4Santorini 1000 yrs>100

km

>25

km

Super-

colossal

Plinian/ Ultra-

Plinian

7

39Mt.

Pinatubo

 100 yrs>10 km>25

km

ColossalPlinian/ Ultra-

Plinian

6

84St. Helens 50 yrs>1 km>25

km

ParoxysmalPlinian5

868Mt.

Vesuvius

Yearly>10,000,

000 m

3-15

km

SevereVulcanian/

Pelean

3

3,477Mt. HoodWeekly>1,000,0

00 m

1-5

km

ExplosiveStrombolian/

Vulcanian

2

--KilaueaDaily>10,000

m

100-

1000

m

GentleHawaiian/

Strombolian

1

--Mauna LoaDaily> 1000

m

< 100

m

Non-

explosive

Hawaiian0

OccurrencesExampleFrequenc

y

Ejecta

volume

PlumeDescriptionClassificationVEI

Volcanic explosivity index (VEI)

Paroxysm: a spasm or fit; a convulsion



Convergent BoundaryConvergent Boundary

Continental/Continental/

Island ArcsIsland Arcs

Intra-continentalIntra-continental

YellowstoneYellowstone

TaupoTaupo

Divergent BoundaryDivergent Boundary

Mid-Ocean RidgeMid-Ocean Ridge

(Continental rift)(Continental rift)

Hot spotsHot spots

RARE



Continental hot spots





Old

Faithful





The vivid colors in the spring are the result of pigmented bacteria in the 

microbial mats that grow around the edges of the water. The bacteria produce 

colors ranging through greens, yellows, oranges, and reds; the amount of color 

in the microbial mats depends on the ratio of chlorophyll to carotenoids. 

Chlorophyll is a green photosynthetic pigment found in most plants, algae, 

and cyanobacteria.  Carotenoids are organic pigments that are naturally 

occurring in plants and some other photosynthetic organisms like algae, 

some types of fungus and some bacteria (Wikipedia).



What are these

cliffs?



Caldera - volcanic collapse depression > 1km across

Crater Lake, Oregon



Caldera formation



3 “recent” calderas

34 x 44 miles
(55 x 72 km)



1996-20001996-2000

1,000-3,000 earthquakes/year



Ash fall



Ignimbrites



Yellowstone volcanic features:

1)Geysers

2)Hot springs

3)Caldera walls

4)Earthquakes

5)Land deformation

6)Ash deposits 



What do

ages

tell us?



1)Hot, gaseous melt,

basalt flows



2) Silica enrichment



3) Explosion via gas expansion



Yellowstone eruptions:

1) 2.1 million years ago

2) 1.3 million years ago

3) 640,000 years ago

4) …?

• 240 cubic miles of material erupted

• 2,500 times more powerful than St. Helens

• 12,500 atomic bombs

• millions of deaths locally

• catastrophic climatic effects globally

When will Yellowstone erupt again? 



yearly probability of

1 in 730,000 or 0.00014% 

roughly similar to that of a large 

(1 kilometer) asteroid hitting the Earth 





Taupo

Volcanic

Zone



Rhyolite

PeridotiteGabbroDioriteGranite

Andesite Basalt Komatiite

Extrusive: erupted at Earth’s surface

Generally relatively fine-grained

Intrusive: never erupted

Generally relatively coarse-grained





Rhyolite

PeridotiteGabbroDioriteGranite

Andesite Basalt Komatiite

Extrusive: erupted at Earth’s surface

Generally relatively fine-grained

Intrusive: never erupted

Generally relatively coarse-grained



Ophiolite



Divergent / oceanic hot spots

basaltic, low profile

low explosivity

intrusives: ophiolite sequences

Convergent

andesitic, composite cones

explosive

intrusives: batholiths

Intra-continental volcanism (hot spots / zones)

multi-stage: 1) basalt, 2) rhyolite

calderas

highly explosive

intrusives: batholiths


