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Thewide variety of eruptive behavior seen among Earth's volcanoesis
primarily controlled by magma chemistry, which in turn is related to
plate-tectonic setting. The basic elements of plate tectonics will be
reviewed along with someof theimportant characteristics of volcanoes
and eruptions from three plate-tectonic settings. subduction zones,
spreading ridges, and hot ots. Magma, or partialy molten rock,
consistsof asilicateliquid, crystalsof various minerals, and sometimes
aseparategasphase. Silica(Si02), the most abundant chemical species
in most of Earth's magmas, forms interlocking networks in the liquid
phase; therefore the concentration of dlica is closely related to the
viscosity of magma, one of the most important physical magmatic
properties. Magmas erupted along spreading ridges and from oceanic
hot-spot volcanoes tend to be poor in silica and have low viscaosities.
On oceanic islands they form broad shield volcanoes with low slope
angles. Magmas erupted from subduction-zone vol canoes, in contrast,
are commonly rich in silicaand very viscous. They form steep-sided
stratovol canoeswith high slope angles.

Plate-tectonic setting isalso linked to the primary volatile contents and
oxidation states of magmas. Subduction-zone volcanoes tend to erupt
magmeas that are oxidized (high Fe3+/Fe2+) and rich in water, the
primary propellant for explosive eruptions Glass inclusions in
phenocryds from silicarich pumices erupted at subduction-zone
vol canoes can reach extreme val ues of 6-8 wt.% H20, but aretypically
low in CO2. Spreading-ridge and hot-spot vol canoes, in contrast, erupt
magmas that are more reduced (low Fe3+/Fe2+) and ther
seawater-quenched glassesand glassinclusionshaveconsiderably lower
water contents up to about 1 wt.%, but higher CO2 contents. Some
subduction-related magmas, such as those erupted from EI Chichonin
1982 and Mount Pinatubo in 1991 inject large amounts of sulfur into
the stratosphere, where it forms tiny droplets of sulfuric acid that can
have a significant influence on global climate; pumices from both
eruptions contained crystals of anhydrite (CaSO4).

Even subduction-zone magmas that begin their ascent with 6-8 wt.%
H20 can lose most volatiles along the way and erupt benignly as lava
flows. Melt water contents of ~4 wt.% are necessary to stabilize the
mineral hornblende. Lavaflowserupted from many subduction-related
vol canoes contain hornblende crystal stha have thin dark reaction rims
marking the time since the magma rose above the stability pressure of
hornblende. Thisreaction hasbeen calibrated in thelaboratory to allow
guantitative estimates of magmaascent ratesandcritical insight into the
process of magmatic degassing.



