Investigating Igneous Rocks Reference Chart 
Purpose: Students will investigate how to identify and classify assorted igneous rocks using various properties. These properties also are used to determine the mechanism and location of formation for these igneous rocks including their relations to volcanism. Students will be able to classify igneous rocks according to origin, texture, and color. The students will be able to describe how igneous rocks form.

Materials: Various igneous samples

Background information: 

Igneous rocks are formed by solidification of magma, which generally consists of silicate melt (molten rock mainly consisting of silica [Si]), mineral crystals, and dissolved gasses. Magma is generated deep beneath the Earth’s surface. As it moves toward the surface, it may be forced out and erupt. Gas-rich magma erupts violently (explosively) as volcanic bombs and ash, whereas gas-poor magma erupts in a less dramatic manner as lava flows. When volcanic bombs, ash, and lavas cool, they form extrusive igneous rocks. Not all magma reaches the surface, however. Sometimes magma remains below the surface and crystallizes completely to form plutonic (intrusive) igneous rocks. The cooling history has an important role in the classification of igneous rocks. 

One way scientists classify rocks is by determining the origin of the rock (whether it formed above or below the surface). Plutonic rocks cool and crystallize slowly below the Earth’s surface allowing crystals more time to develop and results in a rock with large mineral grains typically visible to the unaided eye (known as coarse-grained) with no glass remaining between crystals (the glass represents the solidified melt in the magma). Extrusive rocks cool rapidly at the surface, so magma does not have enough time to crystallize completely. If extrusive rocks have crystals, they will be smaller than sand-sized. However, some extrusive igneous rocks cool so fast that crystals don’t have sufficient time to grow at all. In addition, crystals forming in magma that reached the surface (then called lava) have less time to develop. The result is a rock with fewer and smaller mineral grains (fine-grained), and large amounts of glass between crystals. 

Another way scientists classify igneous rocks is to determine whether a rock is fine-grained or coarse grained; this is called texture. The third characteristic that scientists use to classify igneous rocks is chemical composition. Magma that is high in silica (Si) generally forms light colored rocks, called felsic. Magma that is low in silica generally forms dark-colored rocks, called mafic. These are generalities, however, so keep in mind other factors that affect rock color (for example, bubbles that are left behind by escaped gasses.)

The chart below generalizes these major methods of classifying igneous rocks:

	Origin

of Rock


	Texture 
	Composition

	
	
	Felsic (high silica)
	Intermediate
	Mafic (low silica)
	Ultramafic

	Extrusive
	Glass
	Pumice

· A very porous volcanic glass

· Color from white to yellowish gray to gray brown

· Made of silky glass fibers full of tiny pores 
	Obsidian

· Commonly called natural or volcanic glass

· Most commonly black but may be red, gray, or brown

· Breaks in conchoidal or shell-like fractures 

	
	No Crystals

(material cooled too fast to allow crystals to form)
	Scoria

· Color from reddish brown to dark gray to black

· Has many holes but they are larger and wider spaced than in pumice 

	
	Coarse grained (larger than sand sized)
	Granite
	Diorite
	Gabbro
	Peridotite

	Intrusive
	Fine grained (smaller than sand sized)
	Rhyolite
	
	Basalt
	


