For magma to rise through the crust, magma should be less dense than the crust, runny enough to flow (low viscosity), and eventually extrude onto Earth’s surface.
Composition of magma/lava: 8 elements (O, Si, Al, Fe, Ca, Mg, Na, K) – Si and O are the most common elements in Earth’s crust and upper mantle.
Magmas that cool slowly underground, in crustal magma chambers, are called intrusive rocks.
Extrusive (fine-grained) – lavas typically have very small sizes of crystals

1. Lava flows results when magma that is relatively low in gas content erupts effusively at Earth’s surface.
a) Pahoehoe – the surface of a lava flow maybe ropy-texture and smooth & low viscosity 달고나같음
b) AA – a lava flow with a rubble-y flow top consisting of broken fragment of lava and roug & higher viscosity than pahoehoe 부스러기
2. Volcanic glass – the magma solidifies into glass, a supercooled liquid. 
a) Obsidian: massive glass (dark)
b) Pumice: massive glass with many bubbles (vesicles) (porous and light)
3. Pyroclastic material refers to fragments of all sizes that are erupted explosively out of a volcano. Range from finest material – ash – lapilli – lager blocks – bombs
4. Gaseous products – H2O, the most common volcanic gas; CO2, SO2, H2S, HCl – important volcanic gasses.
Factors influencing explosivity of magmas
· The gas content of magma controls the explosivity of an eruption.
· Viscosity
· Low gas content & low viscosity = non-explosive volcanic eruption; High gas content & high viscosity = the most explosive volcanic eruptions
· The more SiO2 = higher the viscosity
· Temperature makes magma sticker and thicker – more viscous; as magma cools, Si-O bonds form
· Mafic magmas – high temperature, low viscosity, low gas contents (non-explosive)
· Felsic magmas – low temperature, high viscosity, high gas contents (explosive)
Mafic volcanic landforms: Shield volcanoes and cinder cones
Intermediate to felsic volcanic landforms: stratovolvanoes
Felsic volcanic landform: calderas
Eruptive volcanic hazards
1. Lava flows – basaltic lava can contain lots of gas which create small explosive eruptions: fire fountains; Pahoehoe & AA lava flows
2. Pyroclastic material – form from high-silica magma. (mafic pyroclasts: scoria)
a) 
b) Ash particles
c) Lapilli
d) Bombs and blocks

3. Pyroclastic Fall – hot ash & gas ejected from volcano; very fast moving
4. Volcanic landslide (debris avalanche)
Volcanic Explosivity Index (VEI)
VEI 1. Hawaiians, Strombolian
VEI 3. Vulcanian, Pelean
VEI 5. Plinian
VEI 6. Ultra-Plinian

Convergent: Ocean-ocean convergence: Mafic
Convergent: Ocean-continent convergence: Intermediate
