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Learner resource 13 – Identifying common rock forming minerals in rocks
Introduction
Unless you are metamorphic petrologists, mineralogists or gemmologists then most of the time you will be dealing with around a dozen minerals: the eight most common rock forming minerals that form 90% of all rocks in the crust and a range of ancillary minerals, cements or clays depending on your area of interest. In outcrops, hand samples and building stones you will not be looking at museum quality minerals samples and you will very rarely be able to extract the individual minerals from the rock. Mineral grains within rocks will not be perfectly formed euhedral crystals, and even then they will rarely present themselves in a way that it is simple to tell a rectangular cross-section from a hexagonal or octahedral one. But with a basic geologist’s field kit and the following key you will be able to identify most of the major rock forming minerals.
Activity

You will need to the following testing equipment in the field:

1. hand lens with ×10 magnification is standard. Achromatic lenses will help cut out fringe colours but are not essential. Higher magnification lenses (such as ×20) are less suitable for basic identification and fieldwork.

2. a steel nail such as 2.65 × 40 mm oval wire nail (Mohs hardness 4.5), but not a masonry nails (Mohs hardness (5.5)

3. copper wire/copper nail but not a copper coins (pre-1992 are a 97% copper bronze, and post 1992 are copper plated steel which are both harder than Mohs 3.0 to 3.5)

4. your finger nail (Mohs hardness 2.0 to 2.5).

When testing for hardness it is better to press the side of the nail/flat of the finger nail over the mineral grains as a scratch mark on an individual mineral grain is harder to see than a fresh scratch on the side of a steel nail. Having examined the surface of the nail for a scratch (or copper/steel fillings) brush it off and recheck as rock dust can give a false positive (e.g. like a chalk mark on a harder material).

Try to carry out tests on a fresh surface which has not been affected by weathering. At outcrops there are usually fresh surfaces available on loose mater and hammering of outcrops should be avoided as it destroys features and is illegal without a research permit in most popular British sites. It can sometimes help to wet the rock surface in the field.

NOTE: Testing for minerals by putting samples in your mouth always has an inherent risk. Undergraduate geology students and professional geologists are required to have a current tetanus inoculation. A level geologists should not carry out any mineral tests involving putting samples in their mouth. The acid test for carbonate minerals should only be carried out under supervision and with the 1M HCl in a correctly labelled dropper bottle. These tests are only given here for completeness.

Identifying common mineral grains in rocks and outcrops
Identification of Common Rock Forming Minerals

	1
	Light coloured; milky white or clear, may be palely shaded or clear with stronger colours ( go to 2

Darker coloured such as black, brown or dark to medium green  ( go to 6

Appears metallic or sparkles brightly in sunlight  ( go to 10

Feels greasy or plastic, not gritty when rubbed between finder tips (or on teeth),  ( go to 11

	2
	Will easily scratch a steel nail, conchoidal fractures, cleavage absent  ( go to 3

Barely scratches a steel nail, cleavage present, stepped fractures  ( go to 4

Easily scratched by a steel nail, scratched by copper but scratches fingernail  ( go to 5

	3
	Individual grains appears very clear, fresh looking and shiny (bot not metallic). Under a hand lens often appears as a dark clear grey when only one side of the crystal exposed on the surface of the rock, as most light excluded so you are seeing the colour of the inside of the rock. Usually have an irregular shape and clear well-formed crystals may have strange colours = QUARTZ, 12% of the crust

	4
	Light coloured, milky with pearly lustre and two cleavages, lath shaped = FELDSPAR, 51% of the crust

Very straight, very parallel striations (surface lines) visible on all but the smallest crystals. May form irregular shaped grains or tabular laths with cleavage and striations parallel to a-axis. May appear chalky white rather than pearly when weathered = PLAGIOCLASE FELDSPAR
Usually whitish to reddish with pearly lustre, cleavage planes more obvious than in plagioclase. Crystal grains are typically euhedral to subhedral and better formed than plagioclase, where both present (can also be anhedral). Under a hand lens fine wavy, milky veins that are subparallel to the cleavage (i.e. not perfectly straight) and always lighter than the surrounding mineral (exsolution lamellae) = K-FELDSPAR

	5
	Surface of the rock may be covered in weathering pits (honey comb) or ridges and groves giving an elephant skin texture (similar to large straight fingerprints) = CALCITE (or ARAGONITE)

Calcite and aragonite are polymorphs of CaCO3 and need laboratory tests to tell apart.

Reacts vigorously with cold 1M HCl = CALCITE (or ARAGONITE)

Reacts slowly with cold 1M HCl = DOLOMITE, CaMg(CO3)2

	6
	Compact (like currants) very dark green (almost black) with two cleavage planes at ≈90°  ( go to 7

Elongate laths, very dark green (may appear black) with two cleavage planes at 60°  ( go to 8

Olive green (may be yellowish) ‘rusts’ as it weathers  ( go to 9

	7
	Cleavage planes are seldom perfect and under a hand lens they look like little steps meeting at almost a right angle. Vitreous lustre on fresh exposed surfaces. Weathers more slowly than olivine and so often found in association with weathered rusty olivine crystals = PYROXENE, 11% of the crust

	8
	Vitreous lustre and more shiny than pyroxene. Forms elongate grains that are 2 to 3 times as long as they are wide, fat slivers but may appear needle like in two dimensions. Appear diamond shape when viewed end on. When present as small anhedral blobs are hard to tell from biotite (which is much softer and easily broken) = AMPHIBOLE, 5% of the crust

	9
	Fresh crystals have a shiny vitreous lustre but quickly dull on exposure. Usually irregular but may form slightly elongate stubby crystals. No obvious cleavage and conchoidal fracture. Fe rich is black and gives dark colour to volcanic glasses (obsidian and tachylite) = OLIVINE

	10
	One perfect cleavage, grains form from stacked tiny sheets, scratched by copper and soft enough to break with finger nail, often look hexagonal when viewed face on = MICA, 5% of the crust

Clear to dull silver (but vitreous not metallic lustre) = MUSCOVITE MICA
Very dark brown to black = BIOTITE

	11
	Feels greasy with no grittiness when rubbed between fingertips. When unconsolidated can be rolled into thin thread. Sticks to the tongue. Wide range of colours from white (KAOLINITE) through reds, yellows greens and blues to black (organic rich) = CLAY minerals
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