What are the relative viscosities of melts?
Material

Wt% SiO2

T C

P (bar)

Viscosity (poises*)

water





30

1

0.8

Hot pitch




100

1

100

Basaltic magma

51

1150

1

650

Andesitic magma

60

1050

1

80,000

Rhyolitic magma

77

800

1000

5,000,000

*Poise is the unit of absolute viscosity, equal to one dyne-second per square centimeter.  Named from the physicist Poiseuille.

How do these different viscosities affect the textures of igneous rocks?

The viscosity of a melt is one of the factors which determines what kind of igneous texture you will get.  Basalts are fluid and tend to form flows.  These flows can be pillowed, can show ropy tops or in some cases can form aa flows.  The more viscous magmas tend to form pyroclastic rocks.  I gave an example of the eruption of Mt. Pelée and a nuée ardente.  We talked about the difference between shield and strato (composite) volcanoes.

Why do granitic magmas generally produce intrusive rocks?

Viscosity, decrease in melting T with water pressure.  If you release the pressure, the rock will freeze!   This can occur as the magma tries to make it to surface.
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Why are granitic intrusive rocks not layered like mafic intrusive rocks?

Viscosity is the major reason, which is due both to lower temperature and increased Si content.

