
Introduction to Mineralogy 186-210APRIVATE 


Laboratory #5: silicate minerals 

(October 12, 2001)
This week we see 15 new silicate minerals:

enstatite

kaolinite

stilbite
glaucophane
analcime

zircon

scapolite

sodalite  nepheline

prehnite

vermiculite
phlogopite
chert 
chrysocolla
leucite
These starred positions shown below in your drawer #1 correspond to the list of the minerals given above (but in a different order).

PRIVATE 
(1) *
(2) *
(3)*
(4)*
(5) *
(6) *
(7) *

(8) *
quartz
(10) *
microcline
orthoclase
labradorite
albite

talc
muscovite
(17) *
biotite
(19) *
lepidolite
chlorite

tremolite
actinolite
hornblende
(25) *
antigorite
chrysotile
(28) *

(29)*
diopside
augite
spodumene
(33)
(34)
anthophyllite

staurolite
(37)
epidote
(39)
beryl
(41)
tourmaline

olivine
garnet
(45) *
andalusite
sillimanite
kyanite
topaz

The specimens of the last identification test will also be put on display, and their identity revealed... Note that quartz and the feldspars will be part of the next two tests as well. If you were still confused about their identification during the first test, you should definitely ask for help.

The grades for the first ID test should be posted at my door (FDA Rm 214) by the late afternoon of Tuesday October 9, and an anonymous list (your 4 last McGill ID number digits) will also be linked to the electronic syllabus.

You can bring to the test any of the following:

1) your identification chart, consisting of a single sheet (8.5" x 11"). No formula (chemical symbols or name of element) should appear.  Any other information about physical properties (including crystal forms, habit) is OK.  You will hand in your chart with your exam copy.
2) a hand lens (any type you wish)

3) your own accessories for testing hardness: knife, piece of quartz, streak plate, glass, copper coin (pre-1980 pennies only - the recent ones contain zinc and are harder).


Thirty-five (35) silicate minerals are the subject of the first mineral identification test.  Some of the specimens on the test will include two different minerals. The same mineral may show up several times throughout the test.

8 nesosilicates:  1 sorosilicate:
8 inosilicates:
* garnet

  * epidote

* spodumene
* tremolite

* kyanite

2 cyclosilicates:
* diopside
 
* actinolite

* olivine 

  * tourmaline

* augite

* glaucophane

* andalusite
  * beryl


* anthophyllite
* hornblende

* topaz

* titanite

* sillimanite

* staurolite

8 phyllosilicates:
8 tectosilicates:
* talc


* quartz

* orthoclase/microcline

* chrysocolla

* sodalite

* stilbite

* muscovite

* albite

* scapolite

* chlorite


* labradorite
* nepheline

* biotite

* antigorite/lizardite

* chrysotile

* kaolinite

Orthoclase and microcline are polymorphs (respectively a high- and low-temperature form) of KAlSi3O8 that can only be distinguished by X-ray diffraction.  Therefore, either name will be accepted for a specimen of K-feldspar.


Albite and labradorite are members of the plagioclase series, a group of minerals with a range of composition going from albite NaAlSi3O8 to anorthite CaAl2Si2O8.  Labradorite is an intermediate end-member, of formula Ab45An55 (i.e. 45% albite; 55% anorthite).

Mineral formulas: general formulas are acceptable where given

nesosilicates:

- olivine (Mg,Fe)2SiO4
- garnet A3B2(SiO4)3
- kyanite Al2SiO5 (remember 2Al3+ + Si+4 = +10 = -10 from 5O2-)

- zircon ZrSiO4

mixed neso/sorosilicates:

- epidote Ca2(Fe3+, Al)Al2O(SiO4)(Si2O7)(OH)

cyclosilicates: XYZ(SiO3)n
- tourmaline XYZ(BO3)3Si6O18(OH)4
- beryl Be3Al2Si6O18
inosilicates:
a) pyroxenes (XSiO3 or XYSi2O6)

 - enstatite MgSiO3
 - diopside CaMgSi2O6

 - augite XY(Z2O6) = (Ca, Na)(Mg, Fe, Al)(Si, Al)2O6
b) amphiboles X7Si8O22(OH)2
 - anthophyllite (Mg, Fe)7Si8O22(OH)2
 - tremolite
Ca2Mg5Si8O22(OH)2

 - actinolite   Ca2(Mg,Fe)5Si8O22(OH)2
 - hornblende   X2-3Y5Z8O22(OH)2 = (Ca,Na)2-3(Mg,Fe,Al)5(Si,Al)8O22(OH)2
 - glaucophane  Na2Mg3Al2Si8O22(OH)2
phyllosilicates:
a) "clay minerals" X2-3(Si2O5)(OH)4 or X2-3(Si4O10)(OH)2
 - talc

Mg3Si4O10(OH)2
 - kaolinite
Al2Si2O5(OH)4

b) "true micas"   XY2-3(AlSi3O10)(OH)2
 - muscovite
KAl2(AlSi3O10)(OH)2
 - phlogopite
KMg3(AlSi3O10)(OH)2
 - lepidolite
K(Li,Al)2-3(AlSi3O10)(OH)2
 - biotite

K(Mg,Fe)3(AlSi3O10)(OH)2
 - chlorite
(Mg,Fe)3(Al,Si)4O10(OH)2 .(Mg,Fe)3(OH)6
tectosilicates:

- quartz, chert: SiO2
a) feldspars

 - orthoclase/microcline KAlSi3O8
 - albite NaAlSi3O8

 - labradorite Ab45An55 (means 45% Na, 55% Ca)

b) feldspathoid

 - sodalite
Na8(AlSiO4)6Cl

 - analcime
NaAlSi2O6 . H2O

c) zeolite (contains water molecules)

 - stilbite
NaCa2Al5Si13O36  . 14H2O

1) subclass INOSILICATES

Wollastonite  CaSiO3

A "pyroxenoid", i.e. consisting of single chains of SiO4 tetrahedra like pyroxenes, but the chains are undulating.  Can be quite tricky to tell apart from white sillimanite or tremolite but it often associated with other calcium-rich minerals (e.g. calcite which effervesces on contact with dilute acid).

Rhodonite MnSiO3

A "pyroxenoid". What is the origin of its pink colour?  Why is it a reliable diagnostic feature in this mineral?

2) subclass SOROSILICATES

Vesuvianite (idocrase) Ca10(Mg, Fe)2Al4(SiO4)5(Si2O7)2(OH)4

Tetragonal crystals, often vertically striated. The colour is variable but brown is most common.  The formula indicates, as in epidote, that this is a "mixed" neso-sorosilicate.

3) subclass PHYLLOSILICATES (p. 498-499)

Biotite  K(Fe,Mg)3AlSi3O10(OH)4

Examine very thin foliae from different specimens and compare their colour to that of phlogopite and muscovite.  Look at their formulas.  What chemical element is likely to account for the colour differences?

Vermiculite (Mg, Ca)0.3(Mg,Fe,Al)3(Al,Si)4O10(OH)4.8H2O


This is a common alteration mineral after biotite, often used for potting plants because, unlike a true mica, it easily loses or incorporates water within its layered structure.

Phlogopite  KMg3(AlSi3O10)(OH)2

Member of a solid solution with biotite, but not with muscovite.  Can you guess why from their formulas? Usually light brown. Tricky to tell apart from muscovite because small amounts of Fe2+ can colour either mineral light brown or light green.

Lepidolite K(Li,Al)2-3(AlSi3O10)(O, OH, F)2


A lithium-bearing mica with an unusual mauve color. With which pyroxene (seen last week) is it likely to be found?

4) subclass TECTOSILICATES (p. 524[437])

Feldspar:

Labradorite Ab50An50 to Ab30An70

A dark feldspar intermediate in composition between albite (NaAlSi3O8) and anorthite (CaAl2Si2O8) which may show an opalescent sheen. Its dark colour, unusual for a feldspar, is mostly due to minute inclusions of the mineral magnetite Fe3O4. The inclusions however are too small to make the feldspar magnetic.  Should you expect to find any polysynthetic twinning in this feldspar?

"Feldspathoids": tectosilicate minerals that crystallize from melts that are relatively Si-poor.  They have a higher Al:Si ratio than feldspars but the proportion (Al+Si):O is typical of tectosilicates.

Scapolite 3(Na, Ca)AlSi3O8 . (NaCl, CaSO4 or CaCO3)


The name scapolite refers to a whole group of minerals (like the term feldspar or garnet).  Its structure is a framework of SiO4 tetrahedra sharing all their corners (oxygen) but this leaves large cavities where cations (Ca, Na) and anionic groups (CO3, Cl2 and SO4) are contained.


The mineral resembles feldspars but the cleavage surfaces have a characteristic fibrous appearance because cleavage is less perfect.


Leucite and analcime are both light-coloured minerals with a similar crystal shape (trapezohedron, isometric system). However, one usually occurs as a phenocryst in a fine-grained igneous rock and the other usually grows in fluid-filled fissures. You can tell them apart by examining the rock around them.

Leucite KAlSi2O6

Like olivine, this mineral occurs as a phenocryst (i.e. its crystals grow early from a magma, and therefore occur embedded in a matrix of much smaller crystals of other minerals).

Analcime NaAlSi2O6.H2O


The presence of H2O in its formula indicates that this mineral forms at lower temperature then leucite.  Its trapezohedral crystals usually grow freely in cavities or fissures filled by hot aqueous solutions that often circulate during the last stages of crystallization of igneous rocks.

Sodalite Na8(AlSiO4)Cl2

This mineral is often associated with nepheline (another feldspathoid we will see next week) but never with quartz. Its blue colour (rare among minerals) is due to small amounts of sulfur.

