Geol 301 Minerals and Rock Lab #6, Due 3/20-22, 2007

Rock Identification: Intrusive lgneous Rocks

Igneous rocks make up the bulk of the earth’s crust and are continuously being formed by melting (or
partial melting) of the pre-existing rock. An understanding of the time and place for the formation of
igneous rocks is an important part of our undertaking. We will address these issues in lecture and
MRCP Ch 8.

The two major types of plate boundaries, spreading centers and subduction zones, are the most active
places in the earths outer material layers where igneous rocks form. At spreading centers primitive
magma is generated from partially molten mantle material (peridotite) producing a melt of basaltic
composition that is implaced in the oceanic crust at mid ocean ridge systems. At subduction zones
partial melting of the descending oceanic slab (and other processes) produces “recycled” magma of
andesitic composition. This hot, relatively low density, magma rises and is implaced in the
continental crust. These two types of magmatic differentiation, in addition to hot spot magmatism,
are the most important and major petrologic assemblages related to the tectonically active earth.

In order to understand the chemistry and mineralogical composition of igneous rocks we need to
understand silicate mineralogy and the process of differentiation mentioned above. To this end it will
be helpful if you review Bowen’s reaction series and some of the basic phase diagrams as discussed
in “The Rock Forming Silicate Minerals” MRCP Ch 7.

Simmon and Schuster’s guide has a brief introduction to rocks (pages 414-438) and plates 277-322
present pictures of discussions of the various type of igneous rocks.

Classification Scheme for Igneous Rocks
Texture
Texture, the size, shape, and spatial arrangement of the material components, in an igneous

rock is a fundamental criteria for classification. Igneous rocks contain either interlocking crystalline
textures, glass with or without crystals, or are composed of discrete fragments, or clasts, called a
pyroclastic texture. A simple approach to textural classification is a three-fold textural subdivision:
1) phaneritic, 2) aphanitic, and 3) pyroclastic.

Grain Size phaneritic, fine (1 mm) med. (1-5 mm) coarse (5 mm)
aphanitic: - very fine grain

Grain Shape euhedral -  good crystal outline
subhedral - partial crystal outline
anhedral -  no crystal outline

A GREAT source of information on igneous rock textures can be found at:
http://www.eos.ubc.ca/courses/eosc221/igneous/igtextur.html
This is a part of the EOSC 221, Introduction to Petrology, University of British Columbia

The crystallinity and grain size in crystalline igneous rocks can be described using the following
figure (Fig. 1) from Raymond, 1995.
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Mineralogy

The classification of igneous rocks on the basis of mineral composition is dependant on the
Primary Minerals (igneous, not alteration) that are present (see Figure 2). Also present are accessory
minerals (which occur in proportions of 5% or more) which may be used to define more specialized
names (we are not concerned with these myriad of goofy names such as olpybinemelite,
leeuwfonteinite, bogusite... just made this up!!, etc, etc!!) and minor accessory minerals (minerals
that occur in abundance of <5%).

We will divide igneous rocks into two broad groups: 1) Feldspathic rocks: in which quartz,
feldspar, and/or feldspathoids are the main minerals, and 2) Ferro-magnesian rocks in which
olivines, pyroxene, amphibole, and dark mica are the main mineral components. For our purposes we
may use the concept of *“color index” (CI) to distinguish these two main mineralogical rock groups.
Color index refers to the proportion (0 to 100) of ferro-magnesian minerals (listed above) present,
basically the proportion of dark minerals present in an igneous rock. This determination is a lot easier
in phaneritic rocks than in volcanic rocks! A CI of 0-89 is a feldspathic rock; a color index of 90-100
is a ferro-magnesian rock. A more detailed classification of rocks on the basis of CI is as follows:
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“Granitoids” “Gabbroids/Dioritoids” “Ultramafics”
Cl0-5—> hololeucocratic Cl 35-65 —> mesocratic Cl1 90-100 —> ultramafic
Cl 5-35 —> leucocratic Cl165-90 —> melancratic

Typically “Granitoids” are described as leucocratic to hololeucocratic rocks; “Dioritetoids” as
mesocratic; “Gabbroids” as melancratic, and then the ultramafic rocks (see the various more complex
classification diagrams that follow, Figure 4 through 7).

Figure 2 from: UBC Petrology WWW site:
http://www.eos.ubc.ca/courses/eosc221/rock_cycle/igneousrx.html
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Classification: Igneous Phanerites

There are millions (well not quite) of rock names, so we will try to keep it simple through the
use 1) a texture, 2) a color index (in approximate %), and 3) a rock name on the basis of approximate
primary mineral composition as shown in the following classification diagrams.

A general presentation of igneous phanerite classification schemes (Figure 4) and threemore
detailed classification diagrams (Figures 5, 6and 7) refer to “granotoids” (figure 5), “gabbroids”
(Figure 6), and ultramafic (Figure 7) intrusive phanerites. You may not be able to determine the
“specific” rock names for your unknowns to this degree of discrimination without the aid of a
petrographic microscope. Use color index to determine which of these three charts to use then take a
stab at essential mineral composition.

Figure 4 (from http://www.eos.ubc.ca/courses/eosc221/igneous/intru/genphan.html)
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Figure 5 (C1=0~35%) from:http://www.eos.ubc.ca/courses/eosc221/igneous/intru/feldphan.html
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Figure 6 (Cl= 35~90%)
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Figure 7a and b (CI=>90%)

UGS classification of uliramatlic [phaneritic
ferramagnesian) rocks. {a) For rocks with olivine and two
pyroxenes. {b) For rocks with hornblende, olivine, and
pyroxene. Ol = olivine, Opx = orthopyroxene, Cpx =
clinopyroxene, Px = pyroxenes, Hbl = hornblende.

[From Sireckeisen, 1976]
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