Lab #1 – Physical Properties of Minerals

Mineral identification is perhaps one of the most important skills that one must acquire as a professional earth Scientist. This lab will acquaint you with various mineral properties, which are essential to mineral identification. Each mineral has a set of properties that aid identification in hand specimen. You will not necessarily need to memorize mineral properties, but you will be identifying minerals on exams and quizzes, and it is upon these properties that your identifications will be based. 

Hardness

Among the most important of mineral properties is hardness, and in the back of the Room 278 are sets of minerals that represent the Mohs Hardness Scale. The minerals are listed from softest (1. Talc) to hardness (9. Corundum – actually 10.. is diamond, but it wont be in your set.). This sequence means that Calcite can scratch Gypsum, but not vice versa, and can be scratched by apatite – but not vice versa. Diamond is the hardest natural material known – there are some synthetic compounds that are harder than diamond.

You will need to (a) identify all the minerals in you hardness kit, (b) know their corresponding hardness values and (c) know the mineral formulae that are in bold, and the elemental contents of all other minerals. (For example, for the mineral Talc, on a quiz or exam I would expect you to know that it is a “hydrous magnesium silicate”, or that Corundum is an “aluminum oxide”). 

1. Talc

Mg3Si4O10(OH)2
2. Gypsum
CaSO4·2H2O
3. Calcite
CaCO3
4. Fluorite
CaF2
5. Apatite
Ca5(PO4)3(F,Cl,OH)

6. Feldspar
KAlSi3O8 - NaAlSi3O8 – CaAl2Si2O8
7. Quartz
SiO2
8. Topaz
Al2SiO4(F,OH)2
9. Corundum
Al2O3

Reference: Fingernail, 2 > H > 2.5; Penny, H = 3; Knife blade, H = 5; Glass, H = 5.5; Streak plate, H = 7

Cleavage

Cleavage refers to the tendency for minerals to break along planes of weakness. These planes are where atoms or atomic clusters are weakly bound. Minerals are classified according to whether the cleavage is perfect, good, fair, etc. And some minerals, like quartz, which do not have planes of atomic weakness, have no cleavage. In the case of quartz, when it breaks it shows, conchoidal fracture – a circular pattern reminiscent of broken (un-tempered) glass. Mineralogists also refer to the overall shapes of a cleavage pattern – see crystal habit below.

Crystal Habit

The outward shape of a crystal, its morphology, is determined by the internal arrangement of atoms and atomic clusters. Crystal morphology – or habit – is thus a useful guide to mineral identification. In an analysis of morphology, we first describe how well formed the crystal is: euhedral = the crystal has well developed faces all around; subhedral = the crystals is partly bounded by crystal faces; anhedral = the crystal lack faces. Provided a crystal is either euhedral or subhedral, we can say that it is:

Acicular – needle-like

Dendritic – tree-like, branching
Prismatic – one dimensions is longer than the others

Rhombohedral
 - faces shaped like rhombs

Cubic – form of a cube

Octahedral – form of an octahedron

Pinacoidal – pronounced development of one or more sets of parallel faces

Specific Gravity

Recall that density is mass per unit volume:
[image: image1.wmf]. Specific Gravity (S.G.) is similar. Let’s say we have some substance, call it ( just for fun. Then,  
[image: image2.wmf], where ((H2O) is the density of water at 4 oC. the temperature at which the density of water is at a maximum. But the density of H2O at 4 oC is unity (1.0), so numerically, S.G. is the same as density. The only difference – and it is an important difference – is that density has the units mass/volume (usually expressed as g/cm3), whereas S.G. is unit less. In terms of mineral identification, minerals with heavy metals, like Pb, or Hg, tend to be much heavier, per a given size. They have a ‘heft’ that helps in identification. This is especially helpful for identifying carbonates, as you will see later in the semester.

Luster

This refers to the general appearance of a mineral when light is reflected from a mineral surface. Various descriptions of luster include:

Vitreous – glassy

Resinous/Waxy – like resin or wax

Adamantine – diamond-like, with strong refraction of light

Pearly – iridescence, similar to ‘mother of pearl’

Metallic – shiny, like polished metal

Silky – typical of many fibrous minerals, especially the variety of gypsum called ‘satin spar’

Greasy – as if coated with oil 

Color and Streak 

Color is perhaps one of the most misleading and least diagnostic of physical characteristics. Lots of minerals can be blue brown, reddish or white. A typical mistake is for students to see a certain color, and then automatically eliminate certain possibilities. Nonetheless, some minerals do have distinctive colors, like azurite or malachite or orpiment, in which case color is a key identifier. Streak is a better diagnostic- if a mineral has a streak. It refers to the color of the powder left behind when a mineral is dragged across a white piece of ceramic called a “streak plate”.

Other Properties

There are many other properties listed in Chapter 2 of Klein (2002), among which are solubility in H2O, magnetism, radioactivity and other properties pertaining to the properties of light. All of these are, for certain minerals, very useful, so look at Chapter 2 carefully.

Lab Activity
1) Study the mineral hardness sets and make sure that you feel comfortable identifying the minerals – these mineral will be on your first mineral quiz, later this week.

2) Examine the specimens in the top drawer of the specimen cabinets. The minerals are all labeled, and provide examples of various mineral properties. For each mineral specimen, identify and list all the properties noted above (for specific gravity, don’t try to guess the number. Instead, place the mineral specimens in order of say, increasing S.G., based on hefting each specimen – then use the numbers in the text to see if your ordering of the minerals is correct). By the way, you  can indeed just look up all the properties in the back of the text – but be aware that you wont have the text to rely on for the exams or quizzes – or when you are in the field. You must be comfortable idenifying the properties without aid. Try to identify all the properties, and then use the text to check your answers.
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