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Introductory Mineralogy EPSC-210

Laboratory #1 (Thursday/Friday Sept. 1-2, 2005; 14h30-17h30, FDA 211)

Plan

Preparation (first hour)

  A) A 45-minute presentation: overview of the physical properties useful in mineral identification.

  B) Combination locks for mineral drawers will be assigned. A $5 fee is requested. Most students will be paired up for a set of 3 drawers they will use throughout the term.

  C) You will also be able to purchase a mineral identification kit ($15), useful throughout the term. The accessories can also be bought individually (hand lens, porcelain plate, acid bottle, magnet). We cannot take cheques. Bringing exact change cuts down on the waiting time.
The exercise starts at 14h30. However, one of our teaching assistant will be in Room 211 from 2:15 onwards. If you arrive early, you can pay your user fee and buy your kit immediately.

Part I. Discover the basic physical properties commonly used to identify minerals by observing them in hand specimens laid out around the room, and in your set of mineral drawers. The numeric codes following mineral names (e.g. #14) refer to mineral labels in the student drawers.

Part II. ONLY THIS PART WILL BE GRADED.

  A) Identify your mineral among the 40-something "unknowns" on display.

  B) Describe systematically the hand specimen of your mineral using the terms covered today.

Reference reading: several good texts, available at the Schulich library.

Chapter 6 in Introduction to Mineralogy by W.D. Nesse. Also: Chapter 2: Figures 2.46, 2.47 and 2.48 on page 37.  This is the recommended text for the course, available at the McGill bookstore.

Alternatives (on reserve in the Schulich Library): Chapter 3 in Perkins, or Chapter 6(21st ed.) in Manual of Mineralogy by Klein & Hurlbut, (or Chapter 5 in the 20th edition by same authors).

Material:

‑ hand specimens of 40-something unknown minerals

- your own textbook

‑ your own mineral identification kit (magnet, porcelain streak plate, bottle of dilute HCl, hand lens) and (if possible) a pocket knife

NOTE: Use the laboratory period efficiently. This material cannot be taken outside of the laboratory, but it will remain available in Room 211 until the next exercise (Sept. 8-9). You are welcome to work in the laboratory (make sure you note its lock combination, given in class).Other groups also use this room for lectures and their practical exercises. Specimens must be stored neatly, out of their way, after you use them.

Requirements:

- Hand in your report (on this form) to a teaching assistant at next week's lab period).

- Late assignments/reports: a 5% penalty is assessed for each late day (max. extension: 5 days).


Introductory Mineralogy EPSC 210


Laboratory #1

Part I) Introduction to the physical properties of minerals (60-75 minutes)

1. Optical properties (there may be more than one valid answer in some cases):

Try to find an example of each one of the optical properties listed in the table below among the unknown specimens (numbered "L1.1" to "L1.40") with the optical properties listed in the table below. Your drawer may also contain good examples of one or several of the properties listed below: sodalite (#4), hematite (#76), chalcocite (#96), talc (#15), stibnite (#79), labradorite (#13), fluorite (#60), sphalerite (#85), antigorite (#26). Some specimens may have more than one of the attributes listed.

	PRIVATE 
metallic luster
	resinous luster

	vitreous luster
	reddish brown streak

	greasy luster
	gray streak

	silky luster
	colorless streak

	translucent
	black streak

	opaque
	iridescent


2. Find an example of each of these growth habits among these minerals:  molybdenite (#84), stilbite (#6), cerussite (#55), antigorite (#26), actinolite (#23), smithsonite (#63), kyanite (#48), bauxite (#57), tourmaline (#42), glaucophane (#25).

	earthy 
	prismatic

	massive
	fibrous to asbestiform

	equant
	micaceous

	botryoidal
	sheaf-like


  Habit and/or color can be very variable among specimens of a given mineral. Look at your neighbours' mineral drawers for the following minerals: quartz (#9), fluorite (#60), hematite (#76), calcite (#52). For which mineral do different specimens show…

	...different colors but similar habit (describe the habit and list some colors observed):



	...same color but different habits  (name  the color and describe the differences in habit):



	...different colors but similar colored streak (describe the streak and specimen colors):




3. Solubility

  Some minerals are very soluble (i.e. dissolve readily) in water or in acidic solutions. Find in your drawer: chert (#10), dolomite (#53), aragonite (#54) and halite (#58) and test them to find out which one…

	... dissolves readily in water

	... dissolves readily in dilute HCl but not perceptibly in water

	... dissolves somewhat in dilute HCl but not perceptibly in water

	... doesn't dissolve noticeably in water nor in dilute HCl


4. Mechanical properties

Find an example of the following properties among the unknowns (L1.1 to L1.40) or these minerals: quartz (#9), garnet (#44), hornblende (#24), galena (#90), talc (#15), halite (#58), muscovite (#16).

	flexible and elastic
	flexible but inelastic

	prismatic cleavage
	micaceous cleavage

	cubic cleavage
	conchoidal fracture


By scratching the specimens with each other, rank the six following minerals according to their relative hardness: rhodonite (#34), kaolinite (#28), garnet (#44), galena (#90), rhodochrosite (#51) and topaz (#49). Are there departures from the relative hardness listed in their textbook descriptions? What factors may influence the reliability of this test (see Nesse, p. 99)?

______________________________________________________________________________

______________________________________________________________________________

______________________________________________________________________________

	1st (hardest):
	4th:

	2nd:
	5th:

	3rd:
	6th (softest):


5. Very few minerals display magnetism. Indicate below the chemical formula for each mineral and mention whether or not magnetism is detectable in specimens from your drawer.  Which chemical element do these minerals have in common? _____ What about this element’s atomic structure determines its magnetic behavior?  __________________________________________

	pyrite (#81):
	pyrrhotite (#98):

	magnetite (#73):
	hematite (#76):


6. What is the difference between specific gravity and density (Nesse p.97)? _____________________ ______________________________________________________________________________ 

 Look up in the textbook the specific gravity of the following minerals and indicate, on each line,  which one of the pair is the densest. In large enough samples, the difference in density can be felt by weighing two specimens of similar size in your hands. Do a scratch test on specimens from your drawer to find out which one is the hardest.  Can you think of a reason why there might be some relationship between density and hardness?

________________________________________________________________________

	pair of minerals
	the densest
	the hardest

	calcite (#52, CaCO3) versus barite (#100, BaSO4)
	
	

	pyrolusite (#64, MnO2) versus galena (#90, PbS)
	
	

	corundum (#75, Al2O3) versus gypsum (#104, CaSO4• 2H2O)
	
	


Part II (will be graded). Mineral identification from their properties (45-60 minutes).

A) Identify your mineral among the others, and indicate which two or three characteristics you found most useful for identification. This might be a unusually high specific gravity, a habit, type of fracture, the absence of cleavage, the type of cleavage, a streak color, hardness relative to (i.e. greater than, less than) a steel blade (H= 5.5), a piece of quartz (H=7) or your fingernail (2.5). 

	Most useful diagnostic properties
	Identification

(name,  formula,

 specimen number)

	
	


B) Describe the physical properties of the specimen identified above (e.g., color, luster, streak, habit, cleavage, hardness, solubility in H2O or HCl, brittleness vs. ductility, magnetism, unusual density, etc.) Be selective: textbook descriptions cover all the main varieties of a given mineral species. Use only terms that apply to your specimen.

	


A  copy of this exercise, linked to the course syllabus, can be downloaded and printed as a PDF file, from  www.eps.mcgill.ca . Click  on department and course web pages, and see 186-210.

