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Foreword 

Numerous textbooks on descriptive and determinative mineralogy have been 

published - all to a great extent following along the lines of the pioneer work 
of Dana. Such books for the most part have been written for students or tech­

nically trained people and are not easily available to or understood by the 

average prospector or layman. With these thoughts in mind, the .State Department 
of Geology and Mine ral Industries has prepared Bull etin 16 for the use of Ore gon 

prospectors and collectors. It is designed to be an elementary reference book 
containin g, as far as possible, the e ssent ials of field identification of minerals 

by simple physical means only ; the less easily understood chemical and blowpipe 

tests are not given. It is realized that phys ical tests as outlined will not in 

many cases give a f inal determination, but such simple tests should assist the 

prospector to familiarize himself with the more common minerals. 

In giving an outline for each of the minerals described, and in present ing 

again some of t he same information in tabular form, some repetition occurs, but 

it is believed to be in the inte r est of clearness. 

All members of the staff of the Portland office assi sted in the compilation; 

particular mention should be made of the work of Wayne R. Lmvell and John Eliot Allen. 

Portland, Oregon 
July 1940 

F. W. Libbey, 
Acting Director 

Foreword to Second Edition 

The first edition of this bulletin was exhausted within a few months after 

publication. Some reQuest s came in from school s in various part s of the country 

where the buile tin was desired for instruction in the elementary cla sses in min­
eralogy or geology. On this account princi pally the Department de c ide d to reissue 

only after going over the manuscript rather carefully for elimination of technical 

e rrors as far as possible. Dr. Lloyd W. Staples of the Department of Geology and 
Geography at the University of Oregon was kind enough to check the manuscript and 
make minor corrections and additionc in numerous places . We are pleased to ac­

knowledge Dr. Staples' painstaking work In some case s we have foreborne from carrying 

descriptions or definitions to hairbreadth t ec hnical accuracy in order to maintain 

the simplicity of treatment desired in this type of bulletin. 

Portland, Oregon 

May 1941 

Earl K. Nixon, 

Director 

Foreword to Fourth Printing 

The first two editions of "Field Identification of Mine rals ," issued in 1940 
and 1941 respectively, were exhausted in 1947 and a third edit ion was then issued. 
That edition is now out of print , so that this, the fourth print ing , is re�uired 
in order to meet a c ontinuing demand. 

Portland, Oregon 
August 1949 

vi 

F. w. Libbey, 
Director 



FIELD IDENTIFICATION OF MINERALS 1. 

INTRODUCTION 

PURPOSE 

Need for a bulletin of this type i s  shown by the numerous inquiri e s  that are 
received reque sting i nformation on t he ident i f i c at ion of rocks and minerals. 
These inquiri es ind icat e that s uch information should i nclude : 

1.. Mine ral identific at ion informat ion written e specially for Oregon 
pro spe ctors and collectors. 

2. Mine rals d e s c r ibed should be common in Oregon, or if not c ommon , 
should be of economic i�portance. 

3 .  Tests for minerals that involve the use of materials at hand; 
blowpipe, che mic al, and micro s cop ical te sts should be omit ted 
because the neces sary equ i pme nt is seldom with the man in the 
field. 

4. A low publ ication price t o  permit wide distribution. 

This bulletin is compiled from various texts on mineralogy and f rom the 
experienc e s  of the Department ' s staff. The terminology is as non -tec hn i c al 
as pos s ible, and where technic al terms are use d, they are expla i ned in the 
text or glossary . Only simple mec hanical a i d s  to i dent ificat io n ( field 
equipment ) are suggested, to avoid the necessity of c hemical and blov�pipe 
tests. Those who wish more det ailed descript ions and technical d i s c ussions 
may f ind suc h informat ion in var ious books on minera logy ( se e  s ele c t ed b iblio­
graphy ) , The Unit ed St ates Geological Survey and t he United Stat e s  Bureau of 
Mines have many publications d eali ng with specif i c  minerals and cont a ining 
pert inent suggestions c oncerning t he economics of mining and marke t ing .  

Thi s  bulletin is one of a ser i e s  de s igned to prov ide authent i c  i nformat ion 
about t he min eral resources of the St at e of Oregon, to i ndicat e what to seek , 
to give instruction on the identification of minerals and how to develop and 
f inance a mineral depo s i t, as well as to out l ine the economics of marketing the 
product . 

THE ffiOSPECTOR AND THE COLLECTOR 

Several groups may f ind this bulletin or another of this ser ie s of value . 
The prospe c tor d e s ires to identify minerals that have a p ossible c ommerc ial val­
ue. The collector also want s t h i s  informat ion and, in add ition, data on how to 
make a c oll ection o f  minerals for his ovm en joyment and fi nanc ial be nef i t . The 
rec reat ionist wishes general information that w ill permit h im to enjoy his sur­
roundings just as he wishes to know t he names of flowers a nd tree s, but has no 
desir e to s t art a herbarium, or a mineral c oll e c tion . 



FIELD IDENTIFICATION OF MINERALS 

ASSAY AND MmERAL IDENTIFICATION SERVICE 

One purpose of the Oregon State Department of Geology and Mineral Industries 
is to help residents become more familiar with the rocks and minerals occurring 
in t� state by identifying samples submitted to the Department . A short sum­
mary of the services relating to the analysis of ores and minerals is given 
here. 

Assays 

The Department will make two free assays of ore or mineral samples for the 
common metals in any thirty day period for any citizen or group of citizens of 
the state provided the samples are collected within the state. Each sample 
must be accompanied by a properly filled-in information blank ( fig .2 ) . 

The material or sample to be assayed should be representative, that is, a 
c hannel sample . A channel sample consists of the material taken from a channel 
of uniform width and depth across a vein or formation cont aining the ore or min­
eral. 

Samples for assay should be sent to the nearest State Assay Laboratory. 
These are located at Grants Pass and Baker. 

l!1neral Identification 

Free mineral identification service is provided citizens of the state at 
the Baker and Grants Pass laboratories and also at the Portland office. Spec­
imens sent in will be classified, and the enclosed minerals will be identified 
and described, if possible, and the c ommercial importance and uses of the mat­
erial represented will be indicated. 

An informat ion bl ank (fig.2 ) or letter should accompany each specimen, 

g:i.v:ing lo.cation (the place of collection), an estimate of the amount of material 
present ,"'and suc h other specific information a bout tho specimen as the sender 
can supply. 

Qualitative Tests 

The Department will be pleased to make qualitative test s for the common 
metals like lead, zinc, copper, chrome, manganese , etc., and encourages pros­
pectors and collectors to have these tests made. Tests for gold and platinum 
require regular fire assays. Because of the time and expense involved, the 
Department does not ordinarily make fire assays unless the samples are properly 
taken or cut from a ledge. 

The Department does not have the facilities to test for the rare rr.etals, 
such as beryllium and gallium. Few assay laboratories do have these facilities. 
Such samples should be sent to some laboratory which has adequate spectroscopic 
equipment. 

Sample informatio n blanks are provided by the Department for your convenien-ce. 
The "Law Relating to Free Analysis of Ores, :Minerals, etc ... , is listed on the back 
of figure 2. 



FOR OREGON PROSPECTORS ,\NO COLLECTORS 

At all three of the Department 1 s off'ces (Portland, Baker and Grants Pass� 
mineral collections are maintained for study purpo ses . These collections are 
open to the public during office hours. 

MINERALS DEFINED 

A mineral is defin e d as a "natural inorganic sub8tance and, when pure, ha s 
a def init e chemical composition, usually a definite (!rystal form and specific 
physical properties, such as cleavage, fracture, color, hardness, luster, and 
specific gravity". This bulletin is concerned chiefly with the physical prop-

erties. 

Examination of minerals shows that they usually crystallize in definit e  
geometrical forms when conditions permitted. For example, quartz forms cry s-
tals in cavities. 

Unfortunately, from the standpoint of simplicity, minerals are not always 
pure. and their chemical composition and crystal form may vary within certain 

narrow limit s . Their variations usually are easily detected by use of tests 
for physical properties and will not be discussed here in . 

Although tests for chemical composit ion are not described in this bulletin, 

the chemical composition is given for the reader's informat2.on. This compo si-
tion is usually written as a ser ie s of symbols - a sort of chemical short hand . 
For exa.11ple, the formula of ca1ctte, C:aC03, indicates that one atom of calcium, 

one atom of carbon, and three atoms of oxygen are used to form the CaC03 mole­

c ule . The list of "Radicals" given in the table includes a few groupings of 
e lements and it will be notEjd that G03 is carbonate. So the mineral is cal-
cium carbonat e. The following table

' may serve as an aid in interpreting this 

shorthand. ( See Figure 1, following page ) . 

ACKNOWLEDGEMENTS 

Data cont ained in this b ulletin have been take n from the stand ard texts on 
mineralogy, and supplemented with facts and ideas supplied by the staff of the 

State Department of Geology and Mineral Industries. Especial acknowledgement 
is made to Earl K. Nixon, Leslie M. Motz, F. W. Libbey , and A. M. Swartley, for 
the ir careful criticism of the manuscript and many hel pful suggestions, and 

particularly to H. B. Wood and Wayne R. Lowell for caref'ully c he cking the tabl e s 

and mineral descriptions. 

Dr. Lloyd W. Staples, of the University of Oregon, has carefully corrected 
and a.11ende d  this revised second edition. 



4 l!'IELD IDENTD'ICATION 01!' MINERAlS 

Actinium . . . . .Ac 
Aluminum A1 
Antimony ( stibnium ) Sb 
Argon A 
Arsenic . . . As 
Barium . Ba 
Beryllium ( glucinum ) Be 
Bismuth Bi 
Boron B 
Bromine Br 
Cadmium . . . . Cd 
Calcium Ca 
Caesium Cs 
Carbon c 
Cerium Ce 
Chlorine • . Cl 
C�omium Cr 
Cobalt . . . . . Co 
Columbium ( niobium) Cb 
Copper Cu 
Dyspros ium . . . . Dy 
Erbium Er 
Europium • Eu 
Fluorine F 
Gadolinium Gd 
Gallium Ga. 
Germanium Ge 
Gold ( aurum) . Au 
Hafnium ( celtium) Hf 
Helium He 
Holmium Ho 
Hydrogen H 
Illinium I1 

Figure 1 .  

ELllXENTS AND THEIR S1MBOIS 

Indium • . . . . In 
Iodine • . . • I 
Iridium . . . Ir 
Iron (ferrum) Fe 
Krypton Kr 
Lanthanum • La 
lead (plumbum) • Pb 
Lithium . Li 
I.ntecium • . . • Lu 
Magnesium .Mg 
Manganese • Mn 
Ma.surium . . . • Ma 
Mercury ( hydrargyrwn) Hg 
t:olybdenum • Mo 
Neodymiwn • Nd 
Neon . • Ne 
Nickel • Ni 
Nitrogen • N 
Osmium Os 
OXygen . 0 
Palladium • Pd.. 
Phosphorus • p 
Platinum . Pt  
Polonium . . . . .Po 
Potassium (kalium ) . • K 
Praseodymium • . .Pr 
Protoactinium .Pa 
Radium • . Ra 
Radon ( niton) • Rn 
Rhenium • Re 
Rhodium . . • Rh 
Rubidium Rb 
Ruthenium . • Ru 

ROCKS DEFINED 

SamariUill 
Scandium . . . 
Selenium 
Silicon . . . 
Silver ( argentum) 
SodiUI:l ( natrium) 
Strontium 
Sulfur 
Tantalum • 

Tellurium 
Terb iwn . . 
Thallium • 

Thorium . . 
Thulium . . 
Tin ( stannum ) 
Titanium 

. . 

. . 

. . 

. . 

Sm 
Sc 
Se 
Si 
Ag 
Na 
Sr 
s 
Ta 
Te 
Tb 
Tl 
Th 
Tm 
Sn 
Ti 

TUngsten (wol:framium) W 
Uranium u 
Vanadium . . . . . v 
Xenon Xe 
Ytterbium . . . . Yb 
Yttrium . . . . . y 
Zinc zn 
Zirconium . . . . . zr 

Common Radicals 
lunmonium . 'NH4) 
Carbonate . . (co,> 
Phosphate (P04) 
Hydroxyl (OH) 
Sulphate . ( S04) 

A rock is an aggregate of minerals, so it is necessary to be ablj!) t o  identi­
fy minerals before much can be done with rock deter,mination. One definition of 
a rock states that it is "any naturally-formed mass or mineral matter, whether or 
not coherent, constituting an essential and appreciable part of the earth's 
crust." Thus , quartz is a mineral, but should it form a large and appreciable 
mass it may be a rock. For example, sandstone is an aggregate of quartz grains 
cemented together by some kind of natural cement such as silica, lime carbonate , 
iron oxide, etc A complete description ot various rock types is given in the 
bulletin on pros pecting. 



STATE DEPARTMENT OF GEOLOGY AND MINERAL INDUSTRIES 

2033 First Street 
Baker, Oregon 

1069 State Office Building 
Portland 1, Oregon 

239 S.E. 11H11 Street 
Grants Pass, Oregon 

REQUEST FOR S�WLE INFO��TION 

The State law governing anaiysis of samples by the State assay laboratory is 
given on the back of this blank. Please supply the information requested herein 
fully and submit this blank filled out along with the sample. 

Your name in full ______________________________________________________ � 

Street or P.o. Box ____________________________ .City & State. ___________ _ 

Are you a citizen of Oregon? _____ �Date on which sample is sent _________ __________ 
__ 

Name (or names) of owners of the property ______________ ___________________ _ 

Are you hiring labor? _____________ .Are you milling or shipping ore? __________________ _ 

Name of claim sample obtained from. ___________________ _____ ____________ _ 

Location of property or source of sample (If legal description is not known, 
give location with reference to known geographical point.) 

County_... ___________________ Mining District ___________ _ 

Town ship __________ �Rang e _________ Section�-------Quarter section. ________ _ 

How far from passable road? ____________ Name of road. 
_______________ 

_ 

Channel (length) Grab Assay for Description 

Sample no. 1 

Sample no. 2 
(Samples for-iSsay should be at least 1 pound in weight) 

(Signed) _______________ _ 

DO NOT vJRITE BELOH THIS LINE - FOR OFFICE USE ONLY - USE OTHER SIDE IF DESIRED 

Sample Description _____________________________________________ __ 

�-�-- � -· -

Samule GOLD SILVER 

nu;r,ber oz./T. Value oz . /T . Value 

-

Report issued ____________ Card filed ________ �Report mailed ________ Cal led for 
__

__ _ 

SIR-5 



LAW RELATING TO FREE ANALYSIS OF ORES, MINERALS, ETC. 
CHAPTER 179, Section 10, Oregon Laws 1937. 

The department shall make, or cause to be made, quantitative 
determinations of ores and. minerals when submitted for the purpose, 
that are from original prospects or properties within the state of 
Oregon, and shall mail to the sender the results obtained within 
10 working days after receipt of samples; said service shall be 
performed by the department without charge to the sender and shall 
be rendered in exchange for information for the records of the 
department, stating the nome and residence of the sender together 
with a history of the ore or mineral, giving as nearly as possible 
the location from which the sample was token, including the name 
of the county, and any other matters that may be benefici al touching 
the same. All determinations shall be performed under the following 
rules and regulations and sub ject to the following restrictions: 

(a) No sample submitted by engineers sampling prospects or 
mines for the purpose of evaluation, or submitted by operating mines 
milling or shipping ore,. or hiring labor, shall be accepted by the 
deportment for assay and/or analysis, except they be taken in the 
field by members of the department's staff in conducting the work of 
the deportment within the scope of this act. 

(b) The number of sanples which any single person or group of 
persons may submit shall be limited to two in any 30 -doy period and 
all samples shall be assayed or analyzed by the department in the 
order received, as far as possible. 

(c) All information received and results of determination sent 
out shall be open to publi c inspection and may be published by the 
department . 

(d) Before any work is done on the material submitted, all 
information required must be possessed by the department and the 
10-doy limit for reports will count from the time such data are 
received by the deportment. 



FOR OREGON PROSPECTORS AND COLLECTORS 7 

Advice on equipment is given as an answer to the many requests for s uch in­
formation. Cost is always important and it should be remembered that with care­
ful buying one usually gets just about what he pays for . A good workman should 
have good tools. Chea p  tools may suffice for a time but us ually prove to be 
more expensive. Individual preference a nd need vary , and f or this reason many 
beginners use less expensive equipment u ntil they can decide from experience 
what they prefer. Used equipment frequently can be acquired, but the purchaser 
should know his materials and be certain of eetting what is represented. 

FIRST AID KITS 

A good flrst aid kit to be used in the field should be included with every 
ou tfit . Any phys ician or rel iable drugg:l.st can give excellent advice on the 
purchase of s uch a kit. The contents s houl d be checked at frequent intervals 

'
to 

make sure that the materials are in good c ondition. A first aid manual also is 
important; the "Manual of First -Aid Instruction11 issued by the U. s. Bureau of 
Mines, obtainable from the Superi ntendent of Doc uments , Washington , D.C., for 
20¢, is recommended. 

A snake-blte kit, either of the hypodermic type w hich is expensive, or the 
"suction pump" type which is less expensive, is i mportant and very effective. 
A person bitten by a poisonous snake should remain as quiet as possible. Stim­
ulants should be avoided as they tend to accelerat e the distribution of t he 
poison thru the system. For th is reason a physician's advice should be receiv­
ed before alcoholics are administered. 

Spot t ed fever from tick bites is a danger anywhere east of the Cascade Moun­
tains. Antitoxic serum shots may be obtai ned from a physician or from a �blic 
Health Service and should be ta ken a month before going into the field. It is 

effective only for one year. Early spring is the time when tick poison is par­
ticularly dangerous . In event the s erum is not available, careful examination 
of the entire body should be made at least twice daily and any t icks removed 
with tweezers. Ticks take 2 to 4 hours to s ettle down to s erious biting . 

Before going into the field one should have his general physical condition 
checked by a physician to determine whether he is susceptible to any particular 
diseas es or ailments . Such action, may save others from being inconvenienced, 
or actually endangered, by one's inability to withstand the rigors of trips . 

Training by a c ompetent instructor in methods of administer1ng first aid 
is valuable. 

HAND LENS 

A hand lens, or pocket magnifier, is one of the collector's and prospector ' s 
best friends . The magl!��ing power sh ould be about 10, and the lens surface 
should be protec ted witli s ort of case, 
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The t ype of hand lens should be adapted t o  the i nd ividual user . The most 
popular type is the "doublet n or "tri plet" lens, as it has a ver y  short focus, 
r equ iring t he len s  c lose to the objec t and the eye c lose t o  the lens. 

Si ngle Lens Mag nifyi ng Glass 

''J.!he single lens magnifyi ng glass ( fi g. 7) is the ine xpensi ve "reading glass" 
t ype; but its magni fic at ion is seld om over four diameter s  ( d i men sions inc r eased 
four t ime s ) . It i s  not rec omme nde d for mi neral  ide nt ific at i on. 

!.!agni fiers in Vulc ani t e  Cases 

These magnifier s ( fig . 5 ) c onsist of single magni fyi ng lenses mou nt ed in 
har d  blac k rubber c ases, and magnify about four di amet er s. Other models have 
t wo and even thr ee of these lenses fastene d  tog ether i n  such a manner that they 
c an be u sed singly or t og ether ,  gi ving m agnific at i ons of four t o  t we nty diameters 
( fig .5 ) . The c ost vari es from $1 to $2. 

_9 oddington Magni fier 

�he Coddington le ns (fig.;) is a c yli nder of glass, th e e nd s  of whic h are 
sphe'r ic ally-gr ound so/ that t he unit beh ave s  as a le ns, The c ylinder is enc losed 
in a met al or vulc ani te c ase. The lens i s  qui t e  effic i ent, but the "field" 
( area vi sible) i s  small. A lens of 10 d iameter s ma gnific ation should c ost 
about $;.50-$4.00. 

Dou blet Magnifi er 

Th e gener al appear anc e of the d ouble t magnifier i s  similar to that of the 
Codding ton len s  ( fig.4 ) . Howe ver , the optica l glass cons ist s of two simple 
len ses mou nt ed in a c ase. The fie ld is much flatte r than the field of the Cod­
dington lens, that is, the vi sible are a in foc us is large r, a nd the magnific a­
tion may r ang e  from 6 to 20 d iume ter s. Doublet magnifiers se il for about 
$;.00-$;.50. 

Tri plet Magnifier 

The t r iple t magnifie r is much li ke the doublet e xc e pt that it has three 
lenses inst ead of two, and mor e  c are i s  u sed in its manufac tur e, Muc h distor­
tion> is eliminat ed and the field is quit e flat . Magnific at:ton· is similar to 
that

.
of t he d oublet type . The c ost r anges fr om $4 . 00 to �7 .50. 

Coat Poc ke t Mic r osc ope Magnifi er 

The c oat poc ke t mic rosc ope magnifi er ( fig.8 ) i s  really a small mic rosc ope 
t hat may b e  held in t he hand6 There i s  a small mirror at the lower end t o  
reflec t ligh t int o the tube and g ive a brighter i mag e. Magnifi c ati ons of 40, 
50 and 60 di amet er s are c ommon, but at these hig her magni fic ations any unst eadi ­
ness .of t he hand or body pr oduc es vibrat i ons that make vision difficult. The 
c ost i s  a bout $5.00. 
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If the hand lens i s the prospeato r t s and aolleatorts best f riend , a hammer 
i s  hi s "rod and staff". A common t ype is t he  prospeatorts p iak (f ig .6 } having 
a hammer and a sharp point ed piak on oppos ite ends of the  head. Cert ain models 
have a stee l shank that i s  aonti nuous wit h  the hea d  and extend s through the en­

t ire length of the handle . 

Prospea tor• s p i aks may be obtained at any fir s t-ala ss hardware s tore at a 
aost varying from $1.50 t o $3.50. 

KNIFE 

A husky knife ,  fa irly large to withstand severe use , is an i mportant aac e s ­
s ory. The blad e s  should be ma d e  of good st ee l a n d  kept we ll s harpened . One 
blade should be magnet ized to serve as an emergency magnet . A leather-reamer 
or punah blade w i ll be found useful for t est ing t he relat ive hardne ss of miner­
a ls. Kn i ves of the "Boy Scout" t ype are ve ry handy ; the e xt ra "gadgets" w i ll 
more t han repay t he  gibes leveled at suc h an instrument . 

MAGNET 

A m�gnet is necessary to test the magnet ic at tract ion of aerta in mine rals , 
and to remov e black sand ( magne t i t e ) from go ld pann ings . The horse shoe type 
is most sat i sfac tory . A new magne t , made by the Cruc ible St eel Company, has 
mo re magnet ism and therefore more power t han t he or dinary kind. It cost s 
about 50¢. 

GOLD PAN 

A gold pan, w i t h  i ts flat bott om and widely fla ring sides , i s  valuable fo r 
conc entrating the heav ier minerals ( f ig . <} ) . Some pans are made of polished 
sheet steel, some of a lumi num , and ot hers are o f  she e t  stee l w i th coppe r bot ­
t oms fo r amalgamating go ld. The standard-size d plain iron gold pan 16 inches 
in d iamet e r  is re c ommend ed. It sells for about $1.10. A smaller size , 12 
inc hes in d i ame t e r, is conven ient , e s pecially when w ei ght i s  an i tem. Prices 
v ary from 60¢ t o $1.00 for t he  iron pans . 

STREAK PLATE 

A streak plat e is a p i ec e of unglazed porc ela in, usually about 2" x 3" x i" 
thic k, used to det ect t he co lor of mineral powders. It costs about 15¢ and un­

less broke n  w i ll la st a number of years. The rough s id e  of i nt er ior-trim tiles, 
or the broken edges of pott ery and stoneware , serve the purpose of a st reak plat e . 
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ACID BOTTLE 

An ac id bottle i s  a glass  bot t le having a ground -glass stopper ,  and prater­
ably having a capac ity of about two ounces .  Hydrochloric muriat ic ac id diluted 
in the proport io n  of two par1s '.lf ac id to three part s of water is cus t omarily us ed 
although s ulfuric acid , d ilut ed 1 t o 4 ,  may be used . In an emergency ,  st rong 
v inegar may serve the purpose of a w eak ac id . Nitric ac id , diluted with one 
part ac i d  t o o ne part water , i s  used for c lea ning gold dust and se parat ing gold 
from amalgam . 

Good maps a re e s s ent ial to t he  prospe ctor . Tho se common ly ava i lable are 
described be low . 

For e st Maps 

Maps of the Nat ional For e st s  ar e i ssued in two scale s , 1/4 inch t o  the 
mile , and �/2 incb to t he mile . They s how road s , trai ls , streams , cultural 
feature s , and are known as planomet ri c  maps . They may be obtained , free ' of 
charge , from the Forest Superv isor of the part icular Nat iOnal Forest , or f rom. 
the office of the Regional Forester , _ U .  s .  Forest Servic e ,  Portland , Or egon . 
Figure 10 show s areas c overed by these maps . 

Topographic Maps 

The United St at e s  Geological Survey has unde�aken t o  map the ent ir e Unite4 
Stat e s  and show topography by me ans of c ontour line s .  About half of Oregon is 
covered in t b is manner . These maps are pr i nted as quadrangles .  The scales are 
1/2 inc h t o  the mile , c overing an are a 24 mile s by 36 miles , and l inc h  t o  t he  
mile , cover ing an area 1 2  mile s b y  1 8  miles . These maps are quite accurat e ,  
They may be obt a ined from stat ionery st ores or by writ i ng  t he U .  S .  Geologic al 
Survey in Washingt on , D . C . , and fo rward i ng lO )t for each map des ire d .  F igure U 
sbows the qua drangle s in Oregon wh i ch were availabl e in July 1939 . 

County Maps 

County maps and t ownship ownership maps , c ost ing about e1 . 00 each , have 
been prepare d by Met zger Map Company , SWa nder Blue -print Company, Hans en alue ­
print C ompany , and others , of Port land . County engineers of many count ie s  
have prepar ed county road maps , c opies of which they some t ime s  sell . The cost 
will average about $1. 00 each . 

Oil Company Road Maps 

Road maps issued free by the  variou s  large oil  companie s are useful , partic­
�larly �n s howing t he  main roads and t he mileage s betwe en towns , but a re too 
small - scaled f�r detailed us e . -
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T O P O G R A P H  
15(;:�: t6�fog)e s  

Date 
Location Contour last 

Name coordinates interval printed 

. Abbott Butte 0 8 50 1941 . Albany H 6 2 5  1944 . Aldrich Mountain I 2 1  50 1943 
0 Alsea I 4 1942 

Astoria B 3 20 1939 
Bandon N 1 50 1944 . Bates B 24 Unde ay 

0 Blachly J 4 50 42 
*• Boring E 9 2 5  19 
0 Bride.l Veil D 10 100 1942 

Brov;nsville I 1 2 5  1938 
Camas D 9 2 5  1942 
Cape FAlcon ' 50 1940 
Cape l"ou1weather G 2 50 1944" 

0 Cathlrut.et B 5 20 1941 
Clatskanie B 6 25 1942 
Coos Bay II 50 1945 . Coquille N 50 1945 
Corvallis H 50 1942 
Cottage Grove K 25 1921 . Crow K 50 1945 
Dallas G 50 1942 
Dutch .. "'l".e.n But ! e 0 4 Under'Way . Eagle Rock I 16 50 1948 
Elmira J 5 50 1942 
Empire M 1 50 1944 
Enright D 100 1941 
Euchre Jlountain G 50 1943 

* "  Eugene J 5 .i 10 1940 
0 Fairdale 100 1942 
0 Ge.le 1: Creek 25 1943 . Galice 50 1948 

� Gineer Peak E 100 1�42 
Goodv.in Peak K 50 1943 

.. ,. Halsey 10 cl 25 1941 
"'" Hecets Head J 2 50 1944 
X He Devil E }2 50 1922 

Hillsboro D 1 2 5  1943 . John Day I 2 �  50 19 43 
0 Kalama B 7 20 1943 
0 Keesey c 5 100 1�43 
• •  Lebanon H 1 2 5  1944 

Lontr Greek H 22 Underway . Map.!e�on J 50 1945 
0 Me:-ys Peak H 50 1942 

�c�:!h.nv llle F 2 5  1943 
0 Molalla F 25 1943 
0 !Aonroe I 50 1942 

l:ount Angel F 2 5  1943 . Moun": Yernon I 22 50 1943 
0 Nehalem D 3 100 1943 
0 Nes"t.ucca. Bay F 3 100 1942 . Ochoco Reservoir I l6 

Oregon C ity E 8 . Portle.r..d D 8 . Post J 17 :" Reedsport L 2 
Roman No se Mountain K 

0 Saddle Mountain c 4 100 
•• Salem • 2 5  
X Seven Dev!l!'l F 32 50 
0 Sheridan F 5 100 
*" Siltccos Lake K 2 50 
0 Spirit Mountain F 4 100 . Stayton G 1 25 

St . Helens c 1 25 
Susanville H 2 3  Und 

0 Svensen B 20 . TidEowater 50 1945 
Tillamook 100 1�42 
Tiller 0 50 I 1946 
Timber D 100 1941 
Toledo H 50 1946 . Trail p 50 1945 

*• Tualatin E > 5 1943 
Valsetz G 50 1�42 
Vernonia c 25 1�43 
Waldport I 50 1942 
Yamhill E 100 1942 
Yaquina H 50 1946 

I C  M A P S  O F  

Name 

*Arlington 
*Baker 
*Bend 
*Blalock Island 
*Chemult 
*Condon 
*Coos Ba.y 
*Dayville 
*DiQJD.Oll.d Lake 
"Dufur 

'Lo 
*Madr 
*Maiden 
*McKenzie 
*Medford 
*Mill City 
*Mitchell 
*Mitchell Butte 
*Mt . Hood 
*Mt . Jefferson 
*Newberry Crater 
*Pendleton 
*Pine 
*Port Orford 
*Riddle 

�0-Minute �adran�es 
(Seale 1 : 12 5 .000) 

Location 
coordinates 

SPEC!A.L MAPS 

Da:te 
Contour last 
interval printed 

50 1941 
100 1934 

50 1940 
50 1944 
50 1941 
50 1'116 

100 19}1 
100 1936 
100 1926 
100 1945 
100 1938 
100 1930 
100 19 
100 l 8 
1V1942 
100 1942 
100 15131 
1 1944 

1940 
00 1945 

100 1941 
100 192& 

50 1921 
100 1944 100 1938 
lOO 19>5 

50 1935 
100 1941 
100 1944 
100 1942 
100 1942 
100 1939 

1932 
1941 
1941 
1921 
1944 
1916 

Location Contour 
coordinates interval 

NO 9-.!.0 50 

Crater Lake and 
vic inity NP 9-11 50 

Mt , Hood and 
vicinity DE 10-11 100 

Picture Gorge 
( advance ) HI 20 1 : 2 4 , 000 

Squaw Butte Ranch 
( adnnc e )  :u: 19-20 50 1 : 4 8 , 000 

O R E G O N  -- 1 9 4 8  
River Surveys 

{Various soal.es and contour interve.l a )  
Date 

Location last 
Name coordinates printed 

Applegate Ri r .  4 sheets Q.R )-6 1940 
Catherine eek , 1 sheet F 2 8  19)} 
Chewau_ca � sbeets "' 16 19�8 

s River (W. S.P.  349 ) F 10 1914 
a River B-D 3-22 1929-;Q 

lle River N 1-2 192 6  
Creek,  1 sheet 0 6 1939 

rooked River I 14-15 1926 
Deep Creek and CBJ'IIas Creek , 4 sheets R 18-19 1939 
De sel:.utes River ( W, S . P. 344 ) D-.T 14-15 1911 
Evans Creek, 2 shee t s  P Q  • 1938 
Ge.les Creek , 1 sheet D 5 19}4 
Grande Ronde Rive r ,  7 sheet s  CD 2 7 - 2 9'  19}1 
<Eave Cree k ,  1 sheet p 6 1938 
Hood River,· 4 shee t s  DE 1 2  1939 
Illinois River ( see Rogue River ) 
John Day River ('i":S.P. 377 ) D-G 16-20 1909 
Jump-off Joe Creek , 1 sheet p 5 1931 
Kle.math Rive r ,  16 sheets R-T 5-10 1926 
Little Butte Creek, 3 sheets Q 7-8 1938 
Lookout Point , 4 sheets K 9 19}8 
Luekiamute River , 1 sheet Gl! 4-5 1938 
McKenzie River , 6 sheets J 6-10 1926 
\!etolius River H 12-13 1912 
Nehalem River,  '7 sheet s  c 4-6 1938 
North Se.nt iam River , 2 sheet s Gl! 8-11 1944 
North Umpqua River II 5-10 1923 
Rogue River , 14 sheets 0-Q 1-9 19�5 
Sandy River (w. s . P .  348 ) E ll 1927 
Se.nti8l!l River ( W . S . P. 349 ) Gl! 8-ll 1914 
Santiam River ( see North and South Se.nt iam) 
Separation Creek J 10 l<nB 
Siletz River Gl! 3 1926 
Snake R iver ,  17 shee t s  C - K  30-;3 1939 
South Sant iam R iver , 5 sheet s I 8-9 1938 
South Umpqua River , 3 sheets 0 6-1 1938 
South Yamhill River , 2 sheets F 4 19}8 
Umatilla River ,  3 sheets D 2 5  19>8 
Umpqua River , 9 sheets 1M ,_. 1926 
Welle Walla River , 4 sheets c 25-26 19}2 
White River , 3 sheets F 12-14 19}2 
Willamette River ( W . S . P .  349 and 3 7 8 )  KL 9-10 1938 
Wille.mette River ( see Lookout Point ) 
Willaminn Cree k ,  !"Sheet F 5 1937 
Yamhill River (� South Yamhill) 

KEY TO SYMBOLS . Map published by U . S .  Geological Survey, 
obtainable from the Director, U . S .  Oeo1. 
Survey, Washington, D.C . 

X Map published by u.s. Geological Survey, 
quadrangle incomplete • 

0 Map printed by the U . S .  Army, 
29th Engineers .  

p revi sed b y  U . S  • .Army , 2 9 t h  Bngineer s ,  
n U . S .  Geol . Survey topographic base. 

STATE DEPARTMENT OF GEOLOGY 
AND MINERAL INDUSTRIES 

702 WOOOLAI'I\" llUILOING 
PORTLAND 15. OREGON 



16 FIELD IDENTIFICATION OF MmERAIS 

CARRYING SACK 

Some sort of paoksaok fo r tools and equipment and for bringing out spec i ­
mens , i s  nec es sary . Some persons prefer a packsack o f  the -·'!'rappe r  Ne ls on ,  or 
rucksack , type ; others , a knapsack w ith a s ingle shoulder strap . The packsack 
should be st out and serviceable , wat erproof , go od - s ized , and comfortable to the 
wearer .  

NO'l'.E BOOK AND PENCIL 

A not e book and penc i l  are essent ial t o  one who w ishe s  t o  j ot d own obser­
vat ions . Dat a should be rec orded as to the exact locality , mup used , township , 
range , section , sub -div is i on of sect ion , and ,  if possible , a descript i on of t he 
locality , and a field ident ific at ion of t he rock or spe c imen .  The locality 
should be given s ome sort of d i st ingui shing number . 

Many c o llectors prefer a loo s e - le af not e  book of pocket s i ze . A s ix-ring 
b inder is preferable to a t hr ee -ring , as it t e nd s  to hold t he paper more s at i s ­
factorily . Not e books bound wit h a sp iral binder are very good . The loo se 
sheet s may then be torn out t o  serve as a label t o  acc ompany t he spec imen or 

· sample . 

A spec imen label is illustrated in f i gure 12 . 
s ively used and found sat i sfact ory . 

This labe l has been exten-

Figure 12 . Spe cimen Field Label . 

LOCATION : County • • • • . • • • • 

Quadrangle . • • • . Elevat ion . 
Sec t ion _____ , T .  _____ , R .  

F IEID  DESCRIPI'ION : 

Prope�y Owner Collect or • •  

WRAPPING PAPER .  

Dat e • 

Sample No . 

Not ebook 
Page • • • • 

It i s  advi sable t o  us e paper for wrapping spe c imens . Some colle ct ors pre ­
fer paper s acks of the "na il-sack" var iety in "four-pound " and "twelve-pound" 
s izes . The spe c imen i s  placed in t he sack wit h the labe l ,  and the e xt ra paper 
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LARG E-AR EA G EO LOG I C  MAPS PUBL I S H ED T HRO UG H 1 939 

Butler,  G . M .  (and Mi tche l l ,  G . J . ) ,  Pre l iminary survey of the geology and m inera l 
resources of Curry County, Oregon: Oreg . Bur . Mines & G eol . Min . Res . of 
O regon , vol . 2, no . 2, 1 9 1 6 .  

Cal l aghan , E . ,  (and Budd i ngton , A . F . ) ,  Metal l i ferous m ineral deposi ts of the Cascade 
R ange in Oregon: U . S .  G eol . Survey Bu l l .  893, 1 938 . 

Col l ier, A . J . ,  The geology and mi neral resources of the John Day reg ion: Oreg . Bur . 
Mi nes & G eol . Min . Res .  of O regon , vo l . 1 ,  no . 3, 1 9 1 4 .  

D arton , N . H . ,  Structural materi a l s  i n  parts of O regon and Washington: U . S .  G eol . Survey 
Bu l l . 387, 1 909 . 

D i l ler,  J .  S . ,  ( I )  � inera l resources of southwestern Oregon: U . S .  Geol . Survey Bu l l . 546, 
1 9 1 4; (2) (and Patton, H .  B . ) ,  The geology and petrography of Crater Lake Nationa l 
Park: U . S .  G eol . Survey Prof . Paper 3, 1 902 . 

L i ndgre n ,  W . ,  The gol d be l t  of the B l ue Mountains of O regon: U . S .  Geol . Survey 22nd 
Ann . R pt . , pt . 2, p .  55 1 -776, 1 90 1 . 

Moore , B .  N .  1 Nonmeta l I i c m inera l  resources of eastern Oregon: U . S .  G eol . Survey Bu l l . 
875 ,  1 937 . 

Pardee, J .  T . ,  Beach p l acers of the O regon coast: U . S .  G eol . Survey Circ . 8, 1 934 . 

P i per ,  A . M . ,  ( 1 ) G eo l ogy and ground-water resources of The Dal l es reg ion, Oregon: 
U . S .  G eol . Survey Water-Supp l y  Paper 659-B ,  1 932; ( 2) (and Robinson , T . W  . ,  
and Park, C .  F . ) ,  Geology and ground-water resources of the Harney basi n ,  
Oregon: U . S . G eol . Survey Water-Suppl y  Paper 841 , 1 939 .  

Ross, C .  P . ,  ( 1 )  G eo l ogy of part of the Wal l owa Mountai ns, Oregon: Oreg . Dept . G eol . 
& M i n . I nd .  B u l l .  3, 1 938 . 

Stearns , H .  T . , G eology and water resources of the Midd l e  Deschutes R iver bas i n ,  
Oregon : U . S .  G eol . Survey Water-Supply  Paper 637-D , 1 93 1 . 

Thayer, T . P . , G eology of the Sa lem H i l l s and North Santiam R i ver bas i n ,  Oregon: 
Oreg . Dept . Geol . & M i n . I nd . Bu l l . 1 5, 1 939 . 

Wari ng , C . A . , ( 1 )  G eo l ogy and water resources of a portion of south-centra l Oregon: 
U .  S .  G eol . Survey Water-Supply Paper 220, 1 908; (2) G eology and water 
resources of the H arney bas i n  region ,  Oregon: U . S .  G eol . Survey Water-Supply  
Paper 23 1 ,  1 909 . 

Washburne , C .  W . ,  G as and o i l  prospe cts near Vale,  Oregon, and Payette, Idaho: 
U . S .  G eo l . S urvey B u l l . 43 1 -A,  1 9 1 1 .  

W i l l i ams, I . A . , ( I )  The Col umbi a R i ver G orge - i ts geol og i c  h i story i n terpreted from the 
Col umbia R iver H ighway: Oreg . Bur . Mi nes & G eol . M i n . Res . of Oregon , vol. 2, 
no . 3, 1 9 1 6; (2) (and Parks, H . M . ) ,  The l imoni te i ron ores of Col umbi a County, 
O regon: Oreg . Bur . Mines & G eol . Min . Res . of Oregon , vol . 3,  no . 3, 1 923 . 
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LARG E-AR EA G EO LOG I C  MAPS .PUBLISHED BETW E E N  1 940 AND 1 959 

Al len, J . E . ,  Columbia R iver Gorge: G u idebook for Geol . Soc . Am .  field trip excursions: 
Univ . of Oregon, 1 958; F ield guidebook: Oreg . Dept . Geol . & Min . Ind . 
Bul l .  50, 1 959 . 

A l l en ,  R . M . ,  Jr. , Geology and minera l i zation of the Morni ng mine and adjacent reg ion, 
G rant County, Oregon: Oreg . Dept . Geol . & Min . I nd .  Bul l .  39, 1 948 .  

Baldwin, E . M . ,  F ie ld trip, Eugene to Coos Bay via Reedsport ( in :  F ie ld  Guidebook): 
Oreg . Dept . Geol . & Mi n .  I n d .  Bul l .  50, 1 959 . 

G riff in,  W . C . ,  (et o l ) ,  Water resources of the Portl and, O regon , and Vancouver, 
Washington, area: U . S . G eol . Survey Circ . 372, 1 956 . 

Hodge, E .  T . ,  Geolog i c  map of north central Oregon: Oreg . State Col lege Mon . ,  
Studies i n  G eol . ,  no . 3, 1 942 . 

H undhausen, R . H . ,  I nvestigation of Shamrock copper-ni ckel mine, Jackson County, 
O regon: U . S .  Bur . Mi nes Rpt . I nvest . 4895, 1 952 . 

Lupher, R .  L .  1 .Jurassic  stratigraphy of central Oregon: Geol . Soc . America Bul l . ,  
val . 52, no . 2, p . 2 1 9-269, 1 94 1 . 

Moore ,  R . C . ,  and Vokes, H . E . ,  Lower Tertiary crinoids from northwestern Oregan: 
U . S .  G eol . Survey Prof . Paper 233-E ,  1 953 . 

Peterson , N .  V . ,  Prel iminary geology of the Lakeview uranium area, Oregon: Oreg . Dept . 
G eol . & Min . I nd .  Ore . -Bin,  val . 2 1 ,  no . 2, 1 959 . 

P iper, A . M . ,  Ground-water resources of the W i l l amette Val ley,  Oregan: U . S .  G eol . 
Survey Water-Supply Paper 890, 1 942 . 

Ross, C .  P . ,  Quicksi l ver deposits in the Steens and Pueblo mountains, southern 
Oregan: U . S .  Geol . Survey Bu l l .  93 1 -J ,  1942 . 

Sch l icker, H . G  . ,  and Dole, H . M . ,  Reconnaissance geology of the Marcola, Leaburg , 
and Lowel l quadrangles, Oregon: Oreg . Dept . G eol . & Min . I nd .  Ore . -Bin,  
val . 19,  no .  7, p . 57-62, 1957. 

Steere, M . L . ,  G eology of the John Day country, Oregan: Oreg . Dept . G eol . & Min . 
I nd .  Ore . -Bin,  val . 1 6, no . 7, 1 954. 

Taubeneck, W .  H . ,  Geology of the E l khorn Mountains, northeastern Oregon; Bald 
Mountain bathol i th: Geol . Soc . Am . Bu l l . ,  val . 68, p . l 81 -238, 1 957 . 

Treasher, R . C . ,  ( I )  Geol og i c  map of Josephi ne County (Oregon Metal M ines Handbook) : 
Oreg . Dept . G eol . & Min . I nd .  Bul l .  1 4-C, val . 2, sec . 1 ,  1 942; (2) Geologic 
map of Jackson County (Oregon Metal M i nes Handbook): Oreg . Dept . Geol . 
& Min . I nd .  Bu i i . 1 4-C, val . 2, sec . 2, 1 943; (3) Reconnaissance geologic 
survey in  Curry. County along Coast H ighway from Gold Beach to Cal ifornia 
State I ine: Geol . Soc . Oreg . Country Geological News Letter, val . 9, 
no . 1 3, 1 943 . 

Wagner, N . S .  ( I )  Ground-water studies in Umati l l a  and Morrow counties, Oregan: Oreg . 
Dept . Geol . & Min . I nd .  Bul l .  41 , 1 949; (2) G eology of the southern half of 
Umati l l a  County, Oregan: Oreg . Dept . G eol . & Min . Ind . Ore . -Bin,  vol . 1 6, 
no . 3, 1 954; (3) Summary of Wal lowa Mountains geology, Oregan: Oreg . Dept . 
Geol . & Min .  I nd .  Ore . -B in,  val . 1 7, no . 5, 1 955; (4) Important rock units 
of northeastern Oregan: Oreg . Dept . G eol . & Min . I nd .  Ore . -Bin,  val . 20, 
no . 7, p . 63-68, 1 958 . 

Walker, G .W . ,  Pum i ce deposits of the Klamath I ndian Reservation, Klamath County, 
Oregon: U . S .  G eol . Survey Circ . 1 28, 1951 . 

Warren, W . C . ,  . ( 1 ) {et al) , G eology of northwestern Oregon, west of the Wl l l amette 
R iver and north of lati tude <l5° l.S':  U . S .  G eol . Survey Map OM 42, 1 9<15; 
(2) (and Norbisrath , H .) ,  "Stratigraphy of upper Nehalem R i ver basin, north­
western Oregon: Am . Assoc . Petroleum G eal . Bul l . ,  vol . 30, no .  2, 1 946 .  

Wel ls,  F . G . ,  Pre l im inary geolog i c  map of southwestern Oregan west of meridian 
1 22° west, and south of paral le l  43° north: U . S .  G eal Survey Mop MF 38, 1 955 . 

W i l l iams, H . ,  ( I )  The geology of Crater Lake National Park, Oregon, with a recon­
naissance of the Cascade Range southward to Mount Shasta: Carnegie l nst . Wash . 
Pub . 540, 1 942; (2) Vol canoes of the Three Sisters region, Oregon Cascades: 
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R iddle fol io (no . 2 18),  1 924 . 
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of the west-central border area of the W i l l amette Val ley, Oregon: U . S .  G eol . 
Survey Map OM 1 50, 1 954 . 

Wal l ace, R .  E .  (and Calki ns, J . A . ) ,  Reconnaissance geolog i c  map of the l zee and 
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naissance geolog ic  map of the Butte Fal l s  quadrangle,  Oregon: Oreg . Dept .  
Geol . & M i n . I nd .  Map, 1 94 1 ;  (3) (and Lowry, W . O . ,  and Baldwi n,  E . M . ) ,  
G eology o f  the S t .  Helens quadrang l e ,  Oregon: Oreg . Dept . Geol . & M i n . 
I nd .  Bu l l . 3 1 ,  1 946 . 
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Mounta ins: Oreg . Dept . Geol . and Min . Ind.  Maps with text, 1 957 . 
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i s  folded o ver and around the spec imen . 

Wra�p ing paper , new spaper , or magazine paper t he s ize of the Saturday Even­
ing Po st will serve sat i sfactor ily . A ball of string for tyi ng wi ll prove 
useful . 

MISCELLANEOUS 

Matches kept in a waterproofed cont ainer may save many an embarrassing moment . 
If no match safe is  available , heat some paraffin unt i l  it i s  liquid , t hen t hrow 
in a handful of wooden mat c he s  and allow t r�m t o  soak in the l iqu id paraff in for 
several minut e s .  Take t hem out and st and them upright t o  drain , t h� ·  untreat ed 
end down . The mat c h  w i ll t hen st and soaking in wat er for day s and st i ll be u sable . 
Anothe r  me thod used by some w oodsmen who wi sh to  prot ect  t hemselve s again st set ­
t i ng fore st fire s wit h mat c he s  i s  t o  st and t he lower two - third s of the mat c h st ick 
in water-gla s s ;  the water-glass  is non- inflammable · and f ireproof s that end of t he 
mat ch . The mat chhead i s  t hen paraffined , c are being u sed t hat the p araffin cov­
ers the margin of the water  gla s s .  When ignit ed , t he mat c h  w i ll burn bri ghtly 
unt i l  t he flame encount ers the wat er-gla ssed 'port ion , where it  die s .  Anot her 
fire -prev�nt ion trick i s  a s  follows : C arry an empty tobacc o  ·c an ; place all mat ch 
st ick s ,  t obac c o  ashe s �  c igaret te but t s  and pipe hee l s  in t he c an ;  and keep c an 
clo sed . 

A small pie c e  o f  "fat wood " ,  that i s ,  pit chy wood , in t he pack i s  a d i s­
tinct  a id in st art ing a c ampf ire . "Kindle st i ck s" ,  a patented product ,  are mo st 
exc ellent , and can be purcha sed for a small sum at mo st " d ime store s" . They 
burn suffic iently long and with enough he at t o  i gnit e damp wood . 

It i s  probable that a great deal of mineral pro spec t ing w ill be done on 
public land s .  The U .  S.  Fore st Service  o ff ic i al s are u sually w i l l ing to a s s i st 
and in  return t hey ask that rea sonable prec aut ion s  be u sed t o prevent sett ing 
fire to t he fore st s .  The Fore st Offic ers c ompri se a body which ha s been charg­
ed w it h  the pro t ec t ion of pub lic property ,  in which we  a s t axpaye r s  have an in­
t ere st . If one trie s to a ss i st them in  t he ir work , he w ill f i nd t hem a mo st 
helpful group . Give them a fair t rial , and a sk for an explanat ion of t he var­
iou s  " regulat ions" . 



18 l!'IEID IDENTll!'IC.A.TION 01!' MINERALS 

Tl!3TS I GENERAL »ESCRRPl'ION 

A mineralogist uses a number of tests which may provide the necessary clues 
to the ident ification of a mineral . .A. well-trained and exper ienced person may 
pick up a mineral and tentatively identity it without making test s but one may 
re st assured that it is a wide experienc e that enables him to see the answer to 
many of the tests without actually performing them. 

It should be understood that these field test s  necessarily do not give a 
final and complete determinat ion . The collector or pros pector frequently may be 
at a �oss to determine a mineral accurat e ly ;  this should not be discouraging , as 
there are many minerals - about 1600 - and even e xpert s are often for c ed to make 
chemical .and microscopic test s . The tests given herein , however , provide means 
for a tentat ive determination sub j ect to later check . 

There mav or may not be  a relati onship between a mineral name and its compo-
s it ion .  . • • . • • . . . The nomenclature exi st s  and each mineral name 
must be memorized . 

The collector may have difficulty in understanding some of the tests. It 
can be said that adamantine luster is a very high luster with a peculiar , bright 
o ily fla sh characterist ic  of diamond , but this means little if adamantine luater 
has never been studied . Ce�tain mineral supply houses put out small , low-cost 
mineral sets to illustrate t hese feat ures , and many persons may find it des irable 
to  purchase these for study " The principal set s are : 

Hardness 
Luster 
Cleayage 
Tenac ity 
l!'racture 

ApJroximate Cost 
1 . 50 - $3 . 50 
2 . 00 - 12 . 00 
1 .  75 3 . 00 
1 . 25 3 . 00 
1 . 00 3 . 00 

Specimens purchased from well -established supply . houses may be s lightly 
higher in price but one has more c onfidence in the ac curacy of their ident ifi-
cat ion . 

· 

The correct name of a mineral i s  determined by a proc ess of el imination . 
Each test is applied in t urn ,  and a great number of poss ibilit ies  are thus elim­
inated . For example : if a mineral has a determined hardness of 7 ,  all minerals 
having a hardness greater or le ss than 7 are eliminated . Next , the mineral may 
have a metallic luster , so all minerals of hardne ss 7 hav ing a non-metallic lus­
ter are eliminated . The final result after all t ests are applied , is one mineral 
the name of which is sought . It is seldom that one test alone will ident ify a 
mineral , and s everal , or all , must be applied . 
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C OLOR 

Color o f  a mineral i s  usually t he f i rst feature to be no t iced ,  and may 
prove the most important . There are certain warnings that should be given , 
since a g iven mineral may o c cur in d ifferent colors . Calc it e may be colorless , 
whit e , blue , pink , amber , or almost any c olor , On the other hand , epid ot e has 
a peculiar pi s t achio gree n color that is quite d iagnost ic . 

Most peo ple are aware that the c olor o f  a subst anc e seen in art if ic ial 
light may be qui te different f rom its  co lor i n daylight .  The c olor observed is 
reflected from the surface and all other colors are ab sorbed . A red artic le 
will appear black in . a  blue light as there are no red rays reflected . 

Another d iff i0ulty is t hat lnd ivlduals d iffer in t he i r  ab ility to d ist ingui sh 
color . This may range from t rue c olor-blindne ss ,  in whic h  one color c annot be 
distinguished from anot her , t o ' slight differenc es i n  observat i on .  One eye may 
have d ifferent color percept ion than the ot he r . 

Therefore , when color is to be used as a t est , the fo llowing po int s s hould 
be c arefully cons idered : 

1 ,  Does this m1neral have more than one common co lor occurrenc e? 
2 .  Is the light in wh ic h the spec imen i s  stud ied , a true whit e 

light such as daylight ? 
3. Is my color perception standard , and if not j ust what is the 

variat ion? 

WSTER 

Luster is the " shine" or " she en" or "look" of the sur face of a mineral un­
der light r eflected from its surfa ce . 

The two main k i nds of luster are me t a ll ic and non-metall ic . 

Metallic  lllster 

Metallic luster is the peculiar , brilliant shine reflected from metal sur­
faces and " looks that way" because the mine ral ls opaque even on the thinnest 
edge s . Galena , pyrite , and many others have t his luste r .  I t  i s  important 
that the amateur bec ome familiar with metallic luster as i t  � . s one o f  t he first 
test s used to separate minerals int o  d i fferent groups . 

Non-Metall ic Luster 

Non-metallic lus.ter i s  luster other than metallic , and i s  subdi vi ded in-Go  
groups characteri zed b y  t he luster o f  well -known obj ec t s . 

Adamant ine Luster 

Adamant ine lust er is that br ight , somewhat "o ily" appearance so character­
istic of d i amond . 
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Vitreous luster 

Vitreous luster is characterist ic of broken glass , and i s  the most common 
of all t he non-metallic lusters . 

Res inous and wary luster 

Res inous . .luster is s imilar to the greasy appearance oJt resins and 
amber , and may grade int o  greasy luster .  Waxy lu st er i s  what t he name impl ie s .  

Pearly luster 

Pearly luster is the luster of pearls , and is caused by innumerable thin , 
t ransparent plat e s  piled one on another . Pile several sheet s of c le ar  cello­
phane on each other to s ecure the effect of pe arly luster . This luster may be 
caused by innumerable c leavage cracks g iving t he same e ffec t  as a s eries of t hin 
plat es pi led on each other . 

S i lky luster 

Silky luster i s  t he luster of s i lk ,  and i s  the result of a fibrous struc ­
ture . It do e s  not have a c ommon occurrence but i s  very d iagnos tic when found . 

Dull or earthy luster 

Dull or e arthy luster is s imilar to that of e art h . 
les s  appearance . 

CLEAVAGE 

It has a dull life-

Cleavage is a qu ite important property of mineral s and is def ine d  as the 
tendency of c erta in c rystals or c rys tall ine mater ial to break in def init e d irec ­
t ions .  

One of t he bett er known example s  of cleavage i s  that of mica , wh i ch .is per ­
fect in one d irec t ion , and can be c le aved into very thin , pape r - l ike s heet s .  
Othe r s , like calc ite , break eas ily in three d ire c t i ons to yield a bloc ky f igure . 
Inst ead of breaking c le ar acros s ,  one plane may break for a dist anc e , d i scont inue , 
and be co nt inued along anothe r  plane paralle l t o  t he f irst . Galena is also a 
good example of a mineral wh ic h shows such cleavage . 

!t is d ifficult to  d et ermine c le avage whe n t he crystals are surrounded by 
ot her c rystals . Tiny para lle l c racks may give clue s  as to the c le avage . One 
should turn t he s pe c imen slowly thi s way and t hat , watching carefully all the 
t ime for brief flashe s that are reflect ions from c le avage surfac es or crystal 
fac e s .  The grains t hat "flash" can b e  studi ed under a hand lens and t he  cle av­
a�e details determined . Cleavage surfa c e s  may be c onfused with cryst al face s . 
C leavage surfaces re sult when a mi neral i s  broken , and t he c le avage face s  are 
repeated . Crystal fac e s  exi st only on unbroken surface s .  Two common types 
int o which some c leavable minerals fall are : 

Good cleavage in only one d irect ion , such as m ic a .  The se �inerals t e nd to 

break int o  Sheet s ,  or flat surfaces l ike a t able t o p , folia , or s c ale s . 
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Good c l e a�age i n  t wo d ir ec t i on s .  Such m ineral s u sually are f ound i n elon­
gat ed form s , or pri sm s ,  but ot he r f orm s are al so 1mport ant . l'he two c l e av age 
surfac e � may mee t at r i ght angle s ,  or at obl i que angle s , and are c har ac t er i st i c 
of c e rtai ::: :ni neT· al s .  

Some m i ne� <> l s show cleavage in t hree ( c al c it e ) a nd f our { fluor it e ) or six 
( sphnte ri te J dire c t i o n s  

FRACTORE 

Fracture i s  a t e rm u se d  to d e scribe the manne r ,  ot he r  than cle avage , i n  

wh i c h  mine r !ll s  b reak . It i s  not a s  d iagno st i c  as c leavage , but i t  i .;; import ­
ant . De scri pt ive t erms are : 

C onc ho i dal { pronounc ed kon-ko id ' - al : de rived from the Greek konc he , a shell , 
and e ido s ,  torm . ) It h a s  a s hell - l ike shape , s im i l ar t o  t hat on lar ge , broken 
c hunks of gla s s , and i s  c harac t er i st i c of e xt reme ly f ine - graine d and gl a s sy r o c k s  
and lava s .  Q,uart z i s  an example . Sub-c onc ho idal fract ure i s  poo rly developed 
c o nc ho i dal f rac ture . 

Hack ly :  i s  r ough and uneven . 
the surf ac e i s  ro ugh . 

There i s  some regulari ty t o  the b re ak but 

FORM 

Mo st mine ral s are c ry st all ine , an d w hen free to form wit h no o ut s i de int er­
ferenc e , t ake some r e gular , geome t r i c  shape ,  such as a c ube , a pr i sm ,  or any one 
of a ho st of o t he r  shape s .  The smooth surf ac e s  are call ed c ry st al fac e s .  

Examine some t able s alt wi t h a hand l e n s ! Many " grain s "  w i ll b e  seen a s  
t i ny c ube s ,  having s ix f a c e s ,  e ach o f w h i c h  i s  usually a square . I t  i s  t rue 

that some of t he se f ac e s may be sl i ght ly rounded , or perha p s  el ongat ed , but t he se 
are n atural impe rf"'· c t ions . For our purpo se , i t  c an be sa id that t able salt 
{ the mineral hal it e ) c ryst all ize s in the cub i c sy st em . The cub e i s  t he cryst al 
f o rm  Of hal l  t e . 

U se of c ry st al form a s  a t e st i s  l imit ed t o  _ sp e c imen s wh ich h ave w e ll - deve l ­

o pe d c ry st al s ,  - o the rwi se t hi s t e st should be avoided . If a min eral cry st al ­
l iz e s under c r owded c o nd it ion s ,  i t s  growth i s  hampered by t h� growth o f o ther 
mine r al s and t he cry st al fac e s  may not be developed , an d if only part i al d eve lop­
me nt of c rystal f ac e s  t o ok plac e ,  i t  would be very d iff icu�t to id ent ify this 
mine r al by i t s c ryst al form alone . A great de al may b e  i nferred abo ut a min­
e ral , howeve r ,  if it o c curs i n  i t s nat ural c ry st al form .  The six- sided quartz 
c ry st al ( hexagonal ) and the pyrit e cube or i t s mod i f i c at i ons are example s .  

The s ix c rystal group s ,  o r  syst em s , i nc lude : i somet r i c , t e t ragon al , hex­
agonal , orthorhomb i c , monoc l in ic , and t ri c li ni c . Each o f  t he se syst ems ha s a 
s imple ba s i c  pr i sm :t'orm that i s  ge nerally c o ns i d erably mo r!if i e d  by the develop­
ment of o the r  fo rms . C are must b e  t aken not t o  confuse c ry st al fac e s  w i th c le av­
age and fracture plane s .  Cle avage and f racture surf ac e s d evel o p  when a m ineral 
i s broke n , and o c c a si o nally may be paralle l t o  a c ry st al f ac e . 
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SPEC IFIC GRAVITY 

Pure minerals have a definite w e i ght per unit vo lume ( such as 1 cub ic inch , 
1 cubic foot , e t c . ) . The rat io of th is we ight t o  t he we ight of an e qual volume 
of water i s  t he spe c if ic gravity o f  t he mine ral . Thus a spec if ic gravity of 
four means t h at t he mineral i s four t ime s as heavy as an equal volume o f  water . 

The determinat ion is based on t he fact t hat a body immersed in water d i s ­
p lac e s  an amount of wate r  equal t o it s own volume . If i t s  volume i s f our cubic 
inches it wi ll d i s plac e  four cubic inches o f wat er , and the we ight or this water 
d iv ided int o t he we ight of t he ob j e c t  will give the spe c ific gravity of t he o b­
ject . Furthermore , it i s  well known t hat an o b j e c t  "we ighs" les s  in wate r  t han 
in air . It c an b e  proven that t hi s  lo s s  in we ight is e qual t o  t he we ight of t he 
d isplaced wate r . 

If an ob j e c t  is w e ighed in a i r  and t hen immersed in wat e r  and the we ight 
of the ob ject in  air i s  d ivided by the loss or we ight when immersed in wate r , 
the answer i s t he spec if i c gravity or t hat object . ( Loss of w e ight in water i s  
f igured by subtrac t ing the we ight i n  wat e r  from t he we ight i n  air ) . It is 
the refore e s s e nt ial t o  have a reasonab ly a ccurate balance or sca le wit h which t o  
make we ight determinat ions . Such a d evic e is d e s c r ibe d in a ro�owing paragraph 
a nd is  illustrat ed in fi gure 13 . 

A small port ion of t he pure mineral i s  plac ed in t he pan , and t he deflect ion 
of the beam is read at the r ight and rec orde d  as the f ir st read ing , "A" . Then t he 
wat e r  is held so that t he mineral and t he pan are comple t e ly submerged ,  t he miner­
al is placed in the second pan in t he water and the de fle ct ion read and rec orded as 
the ,second reading , "B" . ( Be sure that t he pan doe s not t o uch the s i de of t he 
glass ) . The second reading "B"  i s  subtracted from t he f irst read ing "A" , and the 
result o f  thi s subtract ion  is d ivided i nt o  the i'irst r ead ing "A" . 

we ight in air we ight in air • A :spe c ific 
loss of we ight in wat er (we ight in a ir ) - ( we ight i n  water ) A-B gravity 

The we ighing device i s  made of two o ld hac ksaw blade s and some scrap lumbe r .  
The hacksaw blades are r iveted �r brazed e nd t o  end to form a flexib le arm ( 1 )  • 

A wooden base ( 2 ) about 3" wide and 10" o r  12 " long is mort ised to support an 
upr ight ( 3 } . A slant ing groove i s  c ut in t he side of ( 3 )  s o  t hat t he free end 
of the blade ( 1 )  with its  pan (4 ) i s  hori zont al . A second upright ( 5 ) i s mort i s ­
ed int o t he base ( 2 )  s o  t hat a graduated s c ale may b e  put o n  it . The pan ( 4 )  i s  
ma�e o f  a c i rcular p i e c e  o f  thin me tal , preferably c opper , but a c ir cular , smooth 
t in c an top \u i ll serve , o r  t he top with its  rim , of a small ba king powder c an .  
Four holes are punched o r  dr illed at quart er -poi nt s  i n  t hi s  pan , and t he pan is 
suspended from t he f lexi ble arm ( 1 )  by fin3 wire , such as window s cree n wire . 
Another s imi lar pan ( 6 )  is suspended from the first so that it i s  always subme rged 
in n water cont a iner (7 ) .  

The we ighing dev i c e  must have a set of graduat ions marke d on ( 5 }  marked t o  
ind � c ate value s ,  suc h  as ounces , drams , or grams , e t c . The cali bra tion , as it 
i s  c alled , is  ac c ompli s hed by plac ing a weight of known value in pan ( 4 )  and mark­
ing the p os iti on of t he flexible arm ( 1 )  on t he pape r .  The f ir st act i o n  i s  to 
mark t he posit ion of flexible arm ( l )  when no we ight s are in the pan ; t he n  mark 
t he pos it ion of ( l ) as the s�allest , and suc c e ss ively heavier we ight s are added 



flexible arm ( 1 }  

upright ( 3 ) about 
1" x 1" , mort ised int o ( 2  ) ' 

Wooden base ( 2 }  , 
length depend s  on 
length of (1 ) 

pointer soldered ont o 
end ot ( 1) 

I 
a 
3 
4 
5 

( .5 ) upright to 
support c aliprat ed 
marking s .  Mort ised 
int o ( 2 ) 

{ ? } Glass or can 
t o  c ontain water 

( 6 )  Pan for ·w e ighing 
in water 

I 1 � : I 

Fi gure 13 . We ighing devic e . 
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to the pan . Each mark on (5 ) should have the value of the we ight placed after 
it . Vlhen an obj ect whose weight i s  unknown is placed in pan ( 4 ) , the amount of 
deflect i on of ( 1 )  is read in ounces , or what ever unit was used for calibrat ion . 

The scale may be knocked down for pa c k ing by r emovi ng ar.m ( 1 ) , pull ing ( 3 )  
and (5 ) from base ( 2 ) ,  and stowing all parts to make a flat pac·kage . 

Hardnes s  is one of the most diagnost ic of all the t e sts . It is � sed on 
the fact t hat mat erials d i ffer in t he ir degree of hardne s s . Diamond i s  h arder 
than glass , will t herefore s cratch gl as s , but gla s s  will not s c rat c h  d iamond . 

A scale of hard ness is c alled t he Mohs scale , and ranges from 1 t o  10 . The 
numbers ind icate the c ompa rat ive hardness ; 5 is harder t han 4 , 7 is softer t han 8 .  

Mohs scale 
nuinber 

l .  
2 .  

3 . 

4 .  
5 . 

6 .  
7 . 
8 .  
9 -

10 . 

Repr esent at i ve Material 

Talc , graphit e . 
Gypsum 

Finger nail 
Calcite 

Brass pinpo int , copper pe nny 
Fluorite 
Apat ite 

Knife blade , window glass 
·
Feldspar 
Q.uart z 
Topaz · 
Corundum 
Diamond 

Talc and graphit e · repre sent the softest m inerals . Gypsum i s  harder , but 
not nec e s sar i ly twice as hard as t alc ; in other words , t he numbers do not repre ­
sent an arit hmet ical progre s s ion in hardne s s . The finger na i l  ha s a relative 
hardness of about 2 .5 ;  it w ill sc rat ch gypsum and t alc , will not scrat c h  calc i t e , 
but c alc ite will scrat c h  all three . An ave rage knife blade i s  usua ll y softer 
than window gla s s , but bot h  w ill scratch apat ite ; feldspar w i ll sc ratch bot h of 
t hem . 

In act ual pract ice , a knife blade is gene rally used and the ease or d iff i c ul ­
ty in mak ing a scratch gives an idea o f  t he comparat ive hardne s s . If the groove 
is deep , the mineral is soft .and may be bel ow 3 .  If t he mate r ial is j ust barely 
s c rat ched i t  may be 5 .  If not s c rat ched , t he hardnes s i s  6 or great er . Let us 
assume t hat the mineral is scratched but not easi ly . A br ass pin will ind i� at e 
if it i s  above o r below 3 . 5 .  Ot her t e st ing agent s may be use d  until the spe c if ic 
hardne ss  �s det e�ned . 
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A Slll8.11 hardne ss set , c o n s i st i ne; of smal l b it s o f  m i ne ral of sp e c i f i e d  hard­

ne s s  se t in met al hold e r s , i s · a very c o nv enient t e st i n g  dev c e . Suc h a se t m ay  
b e  purc ha se d f r om �'lard ' s  Natur al Sc i e nc e Estab l i shme nt , Ro c he st e r , New Yo rk , fo r 
about $ 6 . 00 .  A f ai r  gene r al i d e a  of har dne ss may be o b t a i ne d  by u si n g  t he f ing -

er nail , a bra s s  pi n ,  a knife -� · .and a p i e c e of quart z . 

ort entime·s a mi ne r al surf a c e_ a-ppe ar s t o  h ave b e e n  sc rat .c he d  but in re al i ty 

the sc rat c h ing t o o l  ha s l e ft a mark· ·  If t h i s i s  the c a se t he stre ak w i ll d i s -

appe ar when rubbed . Usually a sc rat c h c an b e  de t e c t ed b y  d raggi ng t he >f inger 

na i l  a c ro s s the surfac e .  An exrun ina t i on of t h e  surf ac e w it h a h a nd l ens b efo re 

and aft e r sc rat c h ing w i ll gene rally help to avo id e rro r s ,  e sp e c ially if t here 

are already sc rat che s on t he surf ac e . If t he mineral appe aT s t o  be scrat c he d , 

loo k c arefully t o  d e t e rmine i f  it i s a t rue s c rat c h  or whe t he r t he m i ne ral c rumbl e s 

so e a si ly t hat you are ac t ually gr i nd ing it t o b it s i nst e ad o f  sc rat ching it . An 
example i s  sand st o ne : the gr a i n s  a re u sually quart z with a h ardne s s  o f  7 and t he re ­
fore are n o t  sc rat c hed by a kn i fe blade , ye t apparently t hey a re scrat c he d  w it h 

e a se . Ac tually , the c ement ing mat er ial may be qui t e sof t  and t he sand grains 
a r e  separat ed r at h e r  t han scrat c he d . .-mot he r c a se i s  t hat o f  gale na i n '. wht c h  t he 
cle avage i s  so marked t hat a kni f e  b re ak s  out t he c le avage s i n st e ad o� gutt ing 
t hem . ' 

The mine ral s to be t e st ed should be f r e sh and unalt ered . .!fe ld spar i s  6 in 
the r.!o hs sc ale ; i t  alt e r s  to kao l in it e wh i c h  i s  2 ,  an d any gradat i on be t\� e e n  may 
be found . 

SI'RE.rJC 

St reak i s  t he c o lor o f  the pow de r o f  a mi ne r al ob t a ined by sc rat chi ng the 
surf ac e of' t he mi neral w i t h  a kni fe or f i le , o r ,  if no t too hard , by rubb ing i t  

o n  an uil€_ la z e d  po rcelain surf ace suc h a s  a streak plat e . 'l'he re sult ant " st re-ak " 

i s  f ine ly powd e r e d  mine ral . 

Fre quent ly st re ak co lor i s  d i f fe rent from the natur al c o lor o f  the sp e c imen 

as v i ewe d in d ayl i ght . An iron m ine ral , c alle d hemat i t e , h a s many f o rms and 
c o lo r s .  Some are bl�ck , some are d e e p  re d , some a r e  b r i c k  red ; but in all ca se s  
t h e  s t reak , o r  powde re d mine ral , i s  c he rry t o  r e ddi sh b r o\'m . C a lc i t e  may have 
any c olor , ye t i t s s t r e ak i s  alway s wh it e . Graph it e and mo lyb de n i t e  are so s im-

i lar as to be e a s i ly c o nfu se d ; b o t h  a re gre a sy b l ack , nearly t h e  same hardne s s ,  

and h ave a c le ava ge l ike m i c a .  Ye t t he st re ak o f  gr aph it e i s  i ro n  b l a c k  w h i l e  
t hat o r  mo lyb d e n i t e is blu i sh t o  gr e e ni sh bl ack . 

The mo st s at i sf act ory way t o  obt ain a st re ak t e st i s  t o  u se a st re ak plat e ,  

a s  previ ou sly d e scri b e d . The pla t e may b e u se d  over and ov e r  aga in by w i p ing 

w i th a damp c lot h to remov e st re ak s . 

In t he event t hat it i s  imprac t ic al to se cure a st re ak pb t e  o r  p i e c e o f  

ungla z e d  po rc ela i n , t he m i n er� may be f i ne ly powd ered b y  c rushi ng o r  b y  sc raping 

wi t h  a kn i fe The r e su lt ant powd er should be examined w i th a h and l en s  u si ng a 

pi e c e of wh it e pap e r  fo r a b ackground . 
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ASSOC IATION OR OCCURRENCE 

Cert ain mineral s have d�fi nite rock u ssoc iat ions , although rare e xc ept i ons 
to t he se rule s �y o c cur . For example , plat inum and c hromite are c harac t er i st ­
ic ally a s so c i t d w it h  ultra-ba si c  rock s ,  that is , rock without free s i l i c a  
( quart z ) , an d  l it t le feld spar . Chromit e depo s i t s �ccur so generally w it h  ser­
pent i ne that · · he ir a ssoc i!lt ion i s c on sid ered axiom'lt i c . Many of the se character­
i st ic a ssoc i at i  n s  will be g iven under spe c if i c  mine ral de script ions . 

ALTERATION 

Many mineral s have very d i st inct ive alterat ion product s ,  and th e se will be 
d i s cu s sed under each mineral . Areas that have been sub jected to extensive 
weathering are d iff icult t o  pro spect ,  part ly bec�use the out c ro p s  are so il cov­
ered , and pt1 t ly be c ause the mineral s are so altered as to be unrecognizable 
unle s s  a part icular study ha s been made of the alt erat io n product s . 

O'l'HER PHYSICAL PROPERTIES 

There are several other physica� propert i e s  whi c h  from t ime t o  t ime are of 
value in the i dent if i cat ion of mine ral s .  Some mineral s ( magnet i t e  i s  t he  be st  
example ) are at t rac t e d  by or even form a magne t . Ot he r s  ( hal i t e  o r  rock salt ) 
have a d efinit e t a st e . Certain mine ral s have a c h'lrac t eri st i c  11 feeln ( talc , 
graphit e ) . Others have a charac teri st ic odo r  ( kaolin has an " e arthy" odor ; 
barite a " fe t id" odor whe n struck ) . 
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DEOORIPl'ION OF MINERALS 

IN.rRODUCTION 

Data used in d e scrib ing the var ious tests  for minerals have been taken from 
t ext s on mineralogy and from the experienc e s  of t he Department ' s  s t aff . Fre­
quently i t  has been nec e s sary t o  s e arch several t ext s to g e t  c omplete informat ion 
for each mineral , and in some c ases , t o  supplement it wit h personal expe r ienc e . 
Differenc e s  of opinion about any part icular test , such as � pac ific gravity and 
hardness , have been set tled by use of Dana ' s  • ·Textbook of Mineralogy•• . 

Phonet i c  spe ll ing is ·used t o  i nd i c ate ac cepted pronunc iat �on of mi neral names . 
A certain amount of freedom w it h  syllab ificat ion has been used to form syllable­
words that have common usage and pronunc iat ion . 

The prospe ctor or c ollect or should d ' v i s e  s ome sy·, t emat ic me thod of ident ify­
ing a spec imen . It is recomme nded that the mineral be examined and all of its 
characteris t i c s  de t ermined be fore lo· kine in a t abl� or t ext . A che ck l i s t  may 
prove valuable ; i t  can be out lined in your not ebook and the vari ous it ems f i lled 
in as t he determi nat ions a re m�de : 

1 .  Color 
2 .  Lust er 
; . Cle avage 
4 .  Fracture 
,5 .  Form 
6 .  Spec if ic Grav ity 
7 . Hardne s s 
8 .  streak 
9 . occurrence 

The n ,  start with some c ertain t e st say .. hardne s s" . If t he mineral has a 
hardne ss of 117 11 , then all o thers are e l iminated . Next t ry "cleavage" . and those 
not on t he hardne ss -of -7 list are automat ically e liminated . Proceed wit h t hi s  
method unt i l  t he answer is  found . 

Should the prospector or collector perform one t est and t hen t ry t o  det ermine 
the mineral w it hout addit ional t ests , there is danger t hat something import ant may 
be overlooked .  It is so easy t o  . ..  want " a spec imen t o  be a c ert ain mineral , t hat 
it i s  difficult t o  make an impurt ial dec ision . 

Finally , vthen you f eel t hat t he mineral is deter"ui 11e d turn t o  the full des­
c ript ion of that part ic ular m.ineral and s ee if all po int s  check . 
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DEOORIPl'IOH OF MINERALS 

AMHIIBOLE 
( am ' -f i -bole ) 

Amphibole i s  a name for a group of rook -forming m inerals . Megasoopio ally 
( seen with the naked ey� or hand lens as opposed to seen through a m icroscope ) 
they may be described and identified as a unit . Included in this group are : 

Tremolite 
Act inol ite 
l'Jephrite ( j ade ) 
Anthophyllit e 

Hornblende 
Glaucophane 
Cro o idolite 
Arfvedsonite 

The amphiboles are usually dark-colored minerals that may o c c ur  in l i�co l -
• ored gran iti o s . Usual ly they appear as slender cryst als o r  needles , often s ing­

ly , although they may occur i n  clumps , an d l oo k  much l ike j et . The l ighter col­
ored variet ie s  ( tremolite , act inoli te , c rocid ol ite , e t c . ) frequently occ ur in 
bladed , fan-shaped masses , and alt er to asbestos . 

Amphiboles are complex s i licates , and may contain calcium , magne s ium ,  iron , 
sod ium , and some t ime s  aluminum and f luor ine • •  " • • • •  , • • • • . •  These are . .  
i n  such chemical combinat ion that i t  i s  no t practical to separate any o f  the a le� . 
menta for commerc ia l product ion . ·, , 

Color : varies with t he amount of iron present , the mo re iron the darker the min­
------eral . Tremolit e may be almost wh ite , act inolite is green , and hornblende 

may be d ark green , brown , or usually black . 

Luster : i s  br ight and vitreous to s omewhat pe arly on cleavage faces , The acicular 
var iet ies may be s i lky . 

Cleavage : is o ne of the better megascopic tests . C leavage is good in 2 d irections , 
paralle l to the length of the crystal , and the two planes me e t  at angles of 
125° and ;;0 , approximately those of a hexagon . ( The hexagon angles are 60° } . 
Not e  whe�r the c leavages deve lop surface angles that are separated by approx­
imately two-thirds of  a right angle , a ni  if t he  surfaces have striat ions paral ­
lel t o  t he length of the crystal . 

Fract ure : i s  uneven , and produces j agged sharp blades when broken across t he cleavage . 

Form: cryst als are usually long and sl e nder , have c ross -sect ions that are nearly 
---- hexagonal ( 6 - s ided , 60° betwee n faces ) and t he s i des have s t r iat ions ( grooves ) 

pQralle l t o  t he length . The crystals in basaltic rocks may be short er , but 
are st ill hexagonal in shape . Some variet ies , notably t remoli te and act in­
ol ite , are bladed or ac icular ( long needle sha pe s  in sl ightly fan- shaped mass ­
es ) , " ' and in rad iated -columnar mas ses . 
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Spe c i f i c  Gravity : varies wi th t he amount of i ron , from 3 t o 3 . 5 .  

I1ardne ss : var ies from 5 - 6 ; some spec ime ns c an b e  s c ratched w it h a knife and othe rs 
cannot , but t he ge neral r ange is t hat of a knife -blade , 

St reak : white to pal e color s 

D i st ingui shing Features :  Iunphibole may be c o nfused with pyroxene , t ourmal ine , and 
ep idot e . It i s  d i s t ingui s he d  from pyroxene ma inly by c le avage , whi c h  i s  
about 55° for amphibole and 90° f or pyroxene , and by the bright er lust er of 
t he amphibole c le avage s .  Amphibole is f:." equent ly st riat ed and pyroxene is 
not . 1\mphib ole s  are usually s lende r , pyroxe ne s  are s hort and c hunky . In 
many cases it is imposs ib le to d i s t i ngui sh be twe en t hem and t hen the name 
pyribole , · a  c omb inat ion of both word s ,  is used . Amphibole and t ourmal ine 
have s imilar c r o s s - s e c t ions but t ourmal i ne i s  usually t riangular . Epidot e 
has perfect cleavage in � d ir e c t ion , only . ( Se e  chart under pyroxene ) , 

Occurrenc e : The amphibole s are found in igne ous and met amo rphi c  rocks .  A general 
rul e  i s  to  expe c t  amphibole in t he sa l ic rocks like gran it e , and anot he r  s im­
i 1 ar mineral called pyroxene in t he fernir ::.·ocks l ike basalt . Examine s pe c i ­
mens c are fully , howeve r ,  as amphibole ( ba s alt i c  hornblende ) may o c c ur i n 

· 

basalt s . Amphibo le i s  c ommon in gne i ss e s  and s c hi st s , and t remo l i t e  in l ime ­
s t one . J�terat ion · amphibole s nay alt er t o  s erpent ine , chlorit e ,  asbestos , 
and some t ime s e p idot e and vdt h  c o nt inued vJ e at he r i ng t o  l imonit e , c arbonate s ,  
and quart z .  Thus on gre at ly -weat here d ro ck surfac e s , o nly rusty-looking 
s pot s and ho le s may be left t o  s h�; t he fo rmer presenc e  of amphib oles . 

S imilarit i e s : Pryoxeno . Tourmal ine . 'Ep idot e . 

Use s : The alt ere d var i e t ie s ,  part icu larly asbe st os , have c omme rc ia l  u ses . { See --
asbe st os ) . 

'\.NGLE3IT3 
( ang · - g} . i . s it e ) 

Angle s it e , t he lead sulphat e ( PbS04 ) ,  is one of the minor ore s of lead , c on ­
t ai n ing whe n pure 68 . 3"/. le ad . I t  i s  usually a whi te t o  grey mineral , f ound i n  
t he " ox i d i zed zone" o f  lead depo s it s  and t herefore s hould have no apprec iable 
dept h . It may be a go od ind i cat io n of lead sulf i de ( ga lena ) underne ath . �tngle ­
s ite may be f ound on t imb ers and walls of old lead mines where t he sulf id e has 
been t aken i nt o  s o lut i o n  and depo s it ed as a s e c ondary mineral . 

Color : white , t inged , gray , yel low , gre e n ,  and some t ime s b lue . 

adamant ine 
Lust er � . , . t o  glas sy ; ma ss ive fo rms are dull : and t ransparent to t ranslucent . 

C leavage : imperfect and not import ant . 

Fracture : mass ive t o  c oncho idal ; br i tt le . 

Form : c ryst als , banded mas ses . 
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Spec if ic Grav ity : 

Hardne s s : 3 . 

St re'lk wh it e . 
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6 . ; .  

Di st ingui shing feature s :  i t  i s  found in o x id ized z one s and i s  d i st ingu i shed from 
c e ru s s i t e  ( le ad c arb onate ) .  It doe s no t  ef ferve sce i n  a c id .  

O c currenc e : angle si t e  i s  a sec ondary mine ral ( found in the o x i d i ze d  zone of lead 
depo sit s ) . 

Simil ar i t i e s : c e ru s si t e ; bsr it e . 

U se s :  mino r  o r e  o f  le ad . 

ANHYDRITE 
( an-h i gh 1 -dri t e ) 

.Anhyd r i t e and gyp sum are c l o sely r e lat ed . Bo-r. h  are e s sent i al ly c al c ium sul ­
fat e ( CnS04 ) , but EYP SUI'l. h a s  i n  add it ion two mol e c ule s of wat e r  t hat anhyd r i t e  d o e s  
not have . /U1hydr i t e  ha s n o  c omme rc ial u s e  at pre sent . 1 

Color : wh i t e , grey , and t int ed blui sh and redd i sh .  

Lu st e r : c l e nvage f ac e s  have pe arly t o  gla s sy lu ste r ,  but ma s sive varie t ie s  are 
dull . 

Cle avage : 3 d ir e c t i o ns at r i ght anp�e s ,  produ c i ng c ub e - l ike f orm s .  

Frac t ure ! uneven , in ma s sive f o rms ; b r i t t l e . 

Form :  granular ma s se s of sugar -l ike t exture ; c ry stal s  are rare . When c ry st al s 
d o  oc cur t hey are o rtho rhomb i c . 

Spe c if i c  grav ity : 2 .  9 ;  somewhat h i gher t han gyp sum .  

Har�ne s s :  3 -3� , and h i ghe r t han gypsum wh ic h i s 2 .  

st reak : wh i t e .  

D i s t i ngu i sh ing Fe ature s :  i t s h i ghe r sp ec i f i c  grav ity and hardne s s  d i st i ngui sh it 
from gyp sum . It s c ube - l ike c l e avage , when it c an  be d i st ingui she d ,  i s  al so 
d i st inc t ive . 

Oc currenc e : depo s i t e d  from so lu t i o n s ; a s so c i at e d  w i t h  gyp sum ; in se d ime n t ary d e ­
po s i t s ,  suc h  a s  c av it ie s i n  l ime st one s .  Large ma s se s  a r e  fo und t h at c an be 

. quarr i e d  l ike l ime st one . It also o c cu r s  a s  a met amorphic rock . Gyp sum may 
change t o anhydr i t e  a �  dept h .  
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Similar i t ie s :  gypsum . 

U se s :  Anhyd r it e ha s l it t le c o��e rc ial u se at pre sent . Expe r iment al w ork 
sugge st s t hat anhydr i t e  may b e c ome v aluable for c e r t a i n  u se s  when t he o c ­
c a sion a ri se s . Se e U .  S.  Bure au o f  Mine s Info rmat i on G ir cul ar 7049 for 
de t ai l s . 

APATITE 
{ ap ' - a-t i t e ) 
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Apat ite i s  a r o c k-forming m ineral , some t ime s d i ff icult t o  i dent ify me ga scop­
i c ally . It i s  c alc ium pho sphat e a nd is one of t he pr i nc i pal sour c e s o f  pho sphat e 
in the anly se s of i gne o u s  rock s , but i s  not an impo rtant so ur c e  o f  agricultural 
pho sphat e in t hi s  c ount ry . 

C o lo r : Oc cur s a s  a li ght green , wh it e , red d i sh-brown mine ral w i t h  s ome var i at ions . 

Lu st er : v it reous t o  subre s i nou s .  

Cle avage : impe rfe c t . 

Fract ure : uneven ; britt le . 

Form :  hexagonal c ry st al s  and c ompac t ma s se s ,  somet ime s granular . 

Spe c if ic Gravity : 3 . 2 .  

Hardne s s :  5 .  
streak : co lorle s s .  

Di st ingui shing Fe atures : i nf e r ior hardne s s  t o  b e ryl , about t he same hardne ss a s 
gla s s , and subre s i nou s lu st e r . 

Oc currenc e :  in sal i c· i gneous roc k s  suc h a s  gran it e . It i s al so a produc t o f  meta­
morph i sm ,  and furt he r , i t  may b e  found i n  h i gh t empe ratur e v e ins . 

Similarit ie s :  b e ryl . 

U se s :  preparat i o n  o f  superpho sphat e fo r f e rt i li zer . 
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ARGENTITE ( s ilver glanc e ) 
( ar ' - j en-t ite ) 

Argent ite is probably t he most important ore of s i lver , and i s  chemic ally a 
s i lver sulfi de (Ag2S ) . It i s  called " s ilver glanc e "  by miners . 

Color : Dark lead gray t o  dull black . 

Luster : met allic . 

Cleavage : unimportant , somet imes forming oct ahedral or cubic  cry stal s . 

Fracture : uneven t o  hackly . 

Form : As mass ive crust s or coat ings , and also i n  rough cubic  crystal � .  

Spe c if ic Grav ity : 7 . 3 , high . 

Hardne ss : 2 -2� . It i s  sect ile , meaning t hat it  c an be cut eas ily , but is not 
malleable ( flattened by a hammer blow ) . 

Streak : Shining dark lead grey . 

D ist inguishing Feature s : It s low hardne ss , high sp . gr . and sect ility are its  most 
important d ist inguishing feature s . 

Oc currence :  As a vein mine ral wit h o t her s i lver , lead , c opper and iron sulf ides . 

S imilarit ies : Chalcoc ite . 

Use s : Important ore of s ilver . 

ARSENOPYRITE (mi sp icke l ) 
( are 1 -see -no-pie Lr it e ) 

Arsenopyrit e  is  a s ilvery white  to light steel mineral that may be c onfused 
with  pyr ite and ot her yellowish sulf ides . Chemical t est s may be necessary to 
prove it s ident ity , but a c ommon field met hod often used is to rub the mineral 
vigorously and a s ort of garlic odor i s  g iven off , indicat ing t he presence of ar­
senic . 

C hemic al Composit ion : Iron- arseni c - sulf ide (FeA sS) 

�: Silver-whit e to stee l gray and often w it h  a brassy t inge . 

Luster : metallic . 

Cleavage : not important . 

Fracture : uneven . 
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Form : Orthorhombic c rystals , often twinned , but usually granular compact masses 
and c olumnar forms . 

Spe c ific Grav ity : 6 . 

Hardness : 5t- 6 . 

Streak : Dark grayish-black . 

Dist inguishing Feature s :  It i s very s imilar t o  pyrit e and may be dist ingui shed 
if a garlic odor is noted whe n  t he mineral is rubbed or broke n .  It is only 
dist inguished from smalt it e by blm1p ipe t e st s . 

Oc currenc e :  "Nide spread ; assoc iated with t he c ommon sulfides . 

Simi larit ie s : Pyr it e ; marc as it e , smalt ite . 

Use s :  Chief sourc e  of arsenic . 

ASBESTOS 
( as-be s s 1 -to ss ) 

Asbestos is a c ommerc ial t erm appl ie d t o  certain minerals t hat have a well­
deve loped f ibrous structure . Chunks of t hese minerals may look muc h  l ike ser­
pent ine but scrat ching or picking wi ll s eparate t he mas s  i nt o individual f ibers 
that feel much l ike c oarse "wool11 • 

Asbe stos is  formed by alt erat ion and is c lassed as a secondary mineral . Am­
phibole alt ers to a sbe st os ( anthophyllit e ) under cert ain condit ions and produc es  
a ki nd of f iber known com.'!lerc ially as non -spinning fiber . Thi s asbest os occurs 
in rad iat ing mas ses l ike a s heaf of broom-straws t ight ly held at one end . The 
fibers have unequal lene;ths , tend t o  be brit tle , and c annot be woven , or " spun" , 
int o  cloth . It has a lower market value than t he " spinning" variety . 

Alterat ion of serpent ine may produce " c ross-f iber" asbe stos ( c hrysot i le ) o f  
" spinning" qual ity . Commonly the . asbest os occurs in veins , with roughly parallel 
walls . F ibers are of equal lengt h ,  and as a rule are qui t e  flexi ble and separate 
into  fi ne threads . Thi s material may be c arded and spun much like regular organ­
i c  f ibers , and i s  used t o  prepare the asbest os  cloth of comme rc e . It rate s  t he 
highe st pric e of all asbe st os fi ber . 

Reference s  are : 
Bowle s ,  Ol iver : Asbestos , General Informat i on :  U . S . Bureau of Mines , 

Informat i on Circular 6817 , January 1935 . 
Bowle s ,  Oliver : Asbestos : U . S . Bureau of Mine s , Bullet in 403 , 1937 . 

C olor : vari at ions of creamy gray , brown and green . 

Luster : silky and glassy t o dull . 

Cleavage : perfect in some amphibole variet ies and rare in others . 

Fracture : splint ery . 
Form : ac icular , slender cryst als , in either  rad i at ing masses , or with fibers at 
----- right angles t o  wall rock . 
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Spec ific Gravity : 2 . 2 - 3 . 2 .  
Hardne s s : Var i ed , 2 . 5  - 5 . 5 .  

St reak : c·o lorle s s . 

Di st inguishing Feat ur e s : separat e s  int o f i ne·· s lender fi bl3rs , that are s omewhat 
flexible . 

Oc currenc e : Asbe stos i s  an alterat ion produc t  of py�oxene or amph ibole . 

S imilar i t i e s : Many zeoli t e s  have radiat ing s t ructure , but t he  fibers are brittle . 

�: var ious , mainly a s. f ire -re s i stant produc t s . 

AZURITE ( blue c opper c arbonat e }  
( az • -u-rit e ) 

As i t s  name sugge s t s , t hi s  mineral has an azure-blue c o lor . It co nt ains a 
certain amount of chemic ally comb ine d  water an� is properly c alled a hydrous 
c opper c arbonate (Cu3 ( 0H) 2 • ( co3 ) 2 ) .  It i s  c haracter ist i c  of oxid ized port ions 
of c opper depo s its ana ord inar i ly i s  superfic ial . 

C olor : azure -blue . 

Lust er : vitreous and velvet y .  

C le avage : un important . 

Fract ure : �oncho idal . 

Form : azur i't e  oc curs in nodular groups of slender , needle - l ike a c icular c ryst als 
and as c ryst all ine c o at ings , fre quent ly int ergrown with gre e n  malachite . 

Spe c ific Grav it y :  3 . 8 .  

Hardne s s : 3i - 4 .  

St reak : Light blue . 

Di st inguishing Fe at ure s : The azure blue c o lor , cryst a ll i ne s t ructure , and a ss o c i a ­
t io n  wit h ot he r  c opper minerals are all d i s t inc t ive c harac t e r ist ic s .  

Occurrenc e : ox idized zone of coppe r depo s it s ,  assoc i at e d  wit h malachit e .  

S imilari t i e s : s odal it e , lazulit e ,  lap is lazuli . ( lazurite ) , hauynit e . 

�: minor or e of c opper and as gem material . 
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BARITE ( heavy spar ) 
{bare ' - it e ) 

Barite ha s a non-met all ic lu st er a s  we ll as a c omp arat ively h i gh spe c i f ic 
grav i t y ; it i s  u sed in t he manuf acture of white  pai nt s and barium sal t s .  It 
may al so be u sed t o  produc e " green f ire " . 

Chemic al Compo sit ion : barium sul phat e , BaS04 . 
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Color : colorle s s , wh it e , grey to t int s of brown , b lue , green , ye llow , etc . , de­
-----pend i ng upo n t he amount of impur i t ie s pre sent . 

Luster : v itreou s .  

Cle avage : pe rfe c t  i n  3 d irect ion s ;  two o f  t he plane s meet  a t  right angle s and 
one at an o b l i que angl e . ( W i t h  c alc it e , all plane s meet at obl ique angle s ) . 

Fracture : uneven . 

Form : t abular and platy c rystal s ;  globular and granular ma s se s .  

Spe c i f ic Grav ity : 4 . _5 .  

Hardne ss : 2 . 5  - ) . ) . 

St reak : whit e .  

The mine ral i s  somet ime s c alled "heavy spar" . 

D ist ingui sh ing Fe ature s : Barit e may be confu sed wit h c alc i t e  and do lomit e .  
Barite  has a higher spe c if i c gravity , d oe s not efferve sc e in ac i ds ,  and 
breaks into t abular form s .  C ele st it e  and stron t i anit e are be st d i fferen­
t i at e d  by flame t e st s .  

Occurrenc e : found i n  separat e ve in s  and a s  a gangue mineral i n  depo sit s of lead , 
zi nc , c oppe r  and iron sul f ide s , and al so in l ime st one and sand st one bed s . 

Simi lar it i e s : c alc it e , do lomit e , c e le st it e , stro nt ianit e ,  and scheel ite . 

Use s :  in t he manuf ac ture o f  pa int p i gment ; b ar ium salt s ;  " green f ire " ; and i n  
t he refin ing of sugar and a s  a heavy med ium i n  we ll mud s .  

BAUXITE 
( boke s ' - i t e ) 

Baux i t e  i s  an earthy mine ral with a hi gh alumi na and low sil ic a content . As 
a rule , chem i c al analy se s are ne c e s sary t o c onf inm t hi s  compo sit ion.  Characteris­
t ic ally , t he mineral has  a p i sol it i c  o r  o ol it i c st ructure , w ith r ounded , concre ­
t i onary grains s e t  in a clay-l ike groundma s s .  However , baux i t e  o c cu r s  w ithout 
such oo l i t i c t exture and may have a homo geneou s ,  eart hy appearanc e . It may be  
e ither c ompact , o r porou s ,  rarely c ry st all ine . 
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Bauxite is  hydrous aluminum oxide with formula· Al? 03 . 2H2 0 ,  of whi ch 7 3 . 9  
percent is alumina (Al2o3 ) ,  and 2 6 . 1  percent is' water ( H2 0 ) . .Ul bauxit e may 
contain such impur it ies as silica ( Si02 ) ,  iron sesquioxide (Fe203 } ,  t itanium ox­
ide (Ti02 ) , iron sulf ide (FeS2 ) , iron carbonat e (Feco3 ) ,  and calc ium c arbonat e 
( Caco3 ) . Typical bauxite contains 2 to  10 percent s i lic a , 10 to 30 percent 
water , 55 to 65 percent a lumina , 0 . 5  to 25 percent iron sesqu iox ide , and 1 t o  2 
percent t it anium d i ox ide . D ia spore ( A12 o 3 . H2 0 )  has a s imilar composition to 
bauxite , but it is  much harder and is usually brown or red in color . 

Bauxite is  the only c ommerc ial ore of aluminum in the United States , at pres ­
ent . It i s  t he low s ilica content of bauxite rather than t he h igh alumina content 
that is important , as si lica is soluble in the same so lut ions as alumina . Many 
c lays have high alumina cont ent , even higher t han commerc ial bauxite , but c lays 
are not used in the United Stat es for aluminum-product ion as t he co st of extract ion 
is greater . A German company has been produc ing aluminum from high-alumina c lays 
for over a year , but no data are ava ilable as to comparat ive costs . � 
Color : shades of brown , yellow , and red . 

Luster : earthy .  

Cleavage : none . 

Fracture : earthy t o  conchoidal . 

Form :  occurs in c lay-like masses  which c ontain small "oolites " , or ''pisol ite s" . 

Spec ific Gravity : 2 . 5 ;  fairly l ight of we ight . 

Hardness : soft ; 1 -} . 

Streak : colorle ss  

Dist inguishing Features :  clayey odor and c layey fracture . 
usually nece s sary for exact  ident if ic at ion . 

Chemic al tests are 

Occurrence : an alterat ion product from the des il i c if icat ion of clay . 

Similarit ies : clay and laterite . 

Use s : ore of aluminum , refract or ies  and abras ives . 

y Harder , E . C . : Industrial Minerals and Rocks , Seeley '!l. Mudd Serie s , A .  I .:t.LE.", 
1937 , pp . lll-12 8 .  

-

Minerals Yearbook , U . S .  Bureau of Mines , 19 35 , p . 420 . 
1.r:ineral Trade Not es ,  U . S .  Bureau of Mines , vol . 7 no . 2 Feb , 20 1938 , p . 2 . 
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BENTONITE Y (Clay s )  
( ben • -ton - it e ) 

Bent onit es are c lays that usually have been derived from t he weathe ring of 
volcanic ash and c onta in the c lay mineral "montmor illoni t e "  as thei r c h ief con­
st ituent . Some var iet ies do and s ome do not i ncrease in volume when placed in 
water ; also plast ic ity varies considerably . 

Color : iight shade s  of gray , green and red . 

Lust er : e·art hy . 

C leavage : none . 

Fracture : eart hy and c onc ho idal l ike c lay . 
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�: mas s ive microcryst all ine aggre gat e s  o f  t he c lay mi neral "montmor i lloni t e " . 

Spec ific  Grav ity : variable . 

Hardne s s : soft , 1-2 . 

Streak : c olorle s s .  

D i s t i nguishing Features : dry surfa c e s  adhere t o t he t ongue ; has a clayey odor when 
breathed on ; and mo st var i et i e s swe ll whe n place d  in wat e r . Some variet ie s 
mny " s lack or break down" t o  fine part ic le s in wat er . A c hemi cal analys i s  
i s  nec e s sary f o r  a n  exact determinat ion . 

Oc currenc e : a s  a bedded depo s i t . 

Uses : suc h c lays have var ious u se s , part icularly those in whi c h  it is d e s i red t o  
---- t ake advant age of t he swelling propert i e s , name ly : in d am  c onstruc t ion where 

it i s  ne c e ss ary t o  seal a pe rvious s and laye r , and in well drilling t o  s e al 
off a wat er s t ratum .  Other uses are as a f i lt e r , a de-c olor i ze r , a nd as an 
ingred ient of molding s ands ; as a bond ing agent in c omb inat ion with clays for 
mak ing c eramic mater ials , a s  an adhe s ive and emuls ifying age nt , as a purifier 
of sewage , and as ari. i ngre d i ent in mo lding s and .  An import ant property ' c all ­
ed thixotropy , has proven of value in t he o i l  f ie lds . Th is i s  t he pr operty of 
a ge l t hat pe rmit s it to s o l i d ify , and t hen be c ome fluid , or v i s c ous when agi­
t ated . If such a material were pumpe d  down a n  o i l  well hole , it wou ld tend 
to s e al off harmful area s , and when drill ing is re·sume d , t he gel under t he 
drill wou ld be come v i s c ous and flow out of t he way . � 

y Be chtner , Paul , Industrial Minerals and Ro cks , Seeley W .  Mudd Serie s , A . I .M . E . ; 
1937 , c hap . VI , pp . 12 9-134 . 
Dav i s , C . '/l. ,  and Vac he r , H . C . , Bent onit e , It s Propert i e s , Mining , Preparat ion , 
and Ut i l i zat ion : U . S . Bure au of Mine s , Tec hni cal Paper 438 , 192 8 .  

y 1rineral Trade Not e s . U . S .  Bureau of Mines , vol . 8 no . 5 ,  :May 20 , 1939 , pp . 2 8-29 . 
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BERYL 
( be r '  - il )  

The mineral ' beryl i s a be ryll ium alumi num sil i c ate ( Be ; A12 { Si0; ) 6 ) and i s  

t he sourc e  of t he metal b e ryll i um .  The ore t ic ally , th e mine ral c on t a ins 14 pe r­
c a nt b e ryll ium oxide . No c omme rc ial depo s i t s o f  be ryl have be en found i n Ore g­
o n ,  alt hough o c currenc e s  have b @. A n  report e d  but not · verif i ed . Exc ept i o nal 
spec imens may be u sed a s  gems ; emer ald s  are a d ee p gree n v ar i ety ; a l i ght er 

green is aquamarine ; a beaut iful rare p i nk  b e ryl ha s b e e n  name d mo rgan it e . 

Co lo r : c ommo nly gre e n ,  but some t ime s  whit e ,  ye llow , pink . b lue , o r  brown . 

Lu st e r : v i t reous t o  gre a sy . 

C l e avage : i nd i st inct and imperf e c t . 

Fract ure : c onc h o i dal or une ven ; brit t l e . 

�: hexagon al c ry st al s ( s ix - sided � r i sm s ) , or as compac t  columnar ma s se s .  

Spe c i f i c  Grav i t y : 2 . 7 .  

Hardne s s :  7-k t o  8 ,  harde r t han qua rt z  ( IL 7 )  and a pat it e ( H . 5 )  an d  sof t e r  t han 
co rundum { H. 9 ) .  

st reak : none : it i s  t oo hard . 

Di st ingui shing Fe ature s : b e ry l  i s  ha rde r t ha n  apat i t e  and quart z , softer t han 
c o rundwn and c hry sobe ryl . Othe rw i s e ,  i t s  hexagonal c ry st al s  are d i s t inct ive , 

when found . 

Occurrenc e :  i n  gran i t e  pe gma t i t e s ,  more rarely in mi c a  s c h i st s and gne i s se s , and 

in c alc it e veins in l ime st one . Large c ryst al s  are found in pe gmat i t e s .  

Simi l ar i t i e s :  Quartz , apat i t e , c orundum , and c hry soberyl . 

Use s :  sourc e  of b e ryll ium me tal , used in be ryllium alloy s . U se of t he se alloy s 
i s  d i sc u s sed in Mi ne ral Trade Not e s ,  U . S . Bure au of Mine s ,  F eb . 2 0 , 1 9 3 9 , vol . 8 
no . 2 ,  pp . ; - .5 . :l?ure forms when o f  goo d c olor are u se d  for gems . 

BIOTITE 
( see M i c a ) 

BLEACHING CLAYS 

Ble a c h i ng c l ay s  a re var iet i e s  s imilar t o  b ent onit e .  Whe re a s  bentoni t e  may 

have t he pro perty of ab sorb ing la rge quant i t i e s of wat e r , ble aching c l ay s  a s  a 
rule do not . They have a general waxy appe aranc e ,  s l ake or d i s int e grat e r api d ly 

in wat e r , generally lack pla st i c i ty ,  and ��v e v aryi ng color s .  The se c haract e ri st i c s 
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are not de:t'irlite , ' however .  Since  it is  necessary to  meet spec ificat ions of  buy­
ers , the reader ' i s  referred to  the literature for t he se spec ificat ions : 

Bell , J . , W . , and Funsten , S .  R . , Industrial Minerals and Rocks , Seeley W .  
Mudd Seri�s . A .  I . M . E . , 19 37 , chap . VII , pp . l35 -148 ( c ontains excellent 
bibliography ) . 

BORAX 
(bo • -raks ) 

Borax i s  a s od ium tetraborate , Na2 B407 . 10H20 , which usually results from the 
repeat ed evaporat ion of intermittent shallow lakes . Borax is one of a large num­
ber of borate minerals which serve as source material for t he  preparat ion of re­
f ined c ompounds o f  boron . Other commerc ial borat es are kernite , colemanite , and 

ulexite . 

Color : Colorle ss  and white when pure , c ommonly a dirty grey and blue . 

Luster : Glassy and vitreous to dull . 

C leavage : Imperfect . 

Fracture : Uneven 

Form : Found as ind iv i dual c ryst als , as aggregat es  of poorly-developed c rystals , 
and as compact glas sy masse s . 

Spec ific Gravity : 1 . 7 .  

Hardness : 2 -2�.  

Streak : Whit e . 

Dist inguishing Features : Soluble in water and has a feeble sweet ish alkaline t aste . 

Occurrence :  In waters of saline lakes and in salt depos it s result ing from t he 
evaporat ion of  such lakes . Assoc i ated with other borates , nit rates and 
s imilar salt s . 

Similaritie s : Other borates , epsomite ,  melant erit e , and alum . 

Uses : Source of boron . It is  also f indi ng use as a washing compound , as a 
wat er softener , and as a f ireproofing . agent for t ext i le s .  

BORNITE ( Peacock ore ) 
( born • - ita ) 

Bornite i s  a copper iron. sulf ide , somet ime s called "peacock ore "  by miners , 
from it s  peculiar purple tarnish.  The color i s  s imilar to t hat which develops 
on the weathered surfaces of chalcopyr it e . · Bornite occurs both as a primary 
and a sec ondary mineral . 
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Chemically , it is s imilar to chalcopyrit e , be i ng a c ompound o f  c opper , iron , 
and sulfur ( CusFeS4 ) .  It contains 6; . ;  percent cu , as c ompared with 34 . 5  percent 
in c ha l c o pyri te . 

C olor : is a. c o pper red and brown i s h  bronze on the fresh surface ,  but read ily tar­
-----ni shes purple . 

Lushr : me tall i c . 

Cleavage : none . 

Fracture : usually uneve n ,  but t he purer more homogeneous variet ies show c onchoidal 
frac ture ; br i t t le . 

Form : usua lly is found in mass ive form and in scat tered ( dis seminated ) speaks 
t hrough other copper ore s ; very rarely in rough cub ic c rystals . 

Spec ifi c  gravity : 5 .  

Hardne ss : ; .  
Streak : grayish black . 

D i s t ingu i s hing Features :  ha s a dist inc t  purple tarnish .  

Oc currenc e : in ve ins ,  in c ontact met amorphic deposit s ,  and , le ss  commonly , in d i s ­
seminated depos it s usually assoc iated w i t h  pyr it e , c halcopyr i t e , . chalcoc it e , 
c ove llite  and pyrrhotite . 

S imilarit i e s : c hal c o pyri t e , chalcoc ite , and c ov e ll it e . 

Uses : An important o re of c opper . 

CALAMINE 
( kal-a -mine ) 

or 

HJ!MIMORPHITE 
( hem- i-more '. -rit e ) 

C alamine , or hemimorphite , i s a s i l i cate of zinc with wat er , hav,��s. t he chem­
i cal c ompos i tion of Zn2 ( 0H ) 2SiO; . It is very s imi lar to smithsonit e , · t1fl' zinc 
carbonat e , with whi ch calamine may o c c ur . 

Color : c olorle s s , white ,  and pale c olors . 

Lu st er : v i t reous t o  pe arly . 

C leavage : pe rf e c t  in one d irect ion . 

Fracture : uneve n to sub-conchoidal ; brittle . 
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Form : mass ive , colloform , rounded forms , like smithsonite .  Crystals are tabular , 
( flat , like a t able , laminated ) . 

Spec ific Gravity : 3 . 4  - 3 . .5 . 
Hardness : 4t - ,5 .  

Streak : white . 

Distinguishing Features : d ist inguished from smithsonite by cleavage parallel to 
the length of the crystals . 

Occurrence : in the oxidized zone , usually derived from sphalerite , and associated 
with smithsonite . 

Similarit ies : smithsonite . 

Uses : ore of zinc . 

CALCITE 
( kal ' -site ) 

Calc it e , calc ium carbonate ( CaC03 } ,  i s  a common mineral . It may form as an 
alterat ion produc t  in igneous rocks ; it may be de]>.osited from cold ground water or 
from hot spring wat ers : it may be deposited in sedimentary beds on the sea floor 
or it may form from t he  accumulat ion of calcareous sea shells which were relics 
of former marine life . 

Some varied rock occurrences  of calc ite are : 

Limestone , mass ive bedded dense and crystalline calc ite . 
Chalk , is a fine -grained , soft , porous l imestone .  Usually 
---:Gr i s  composed of the microscopic shells of marine organisms . 
Marble , crystall ine limestone resulting from metamorphism .  
Coquina , i s  a l imestone bed consist ing of  shells .  
Travert ine , i s  a c old ground water and hot spr ing depos it . 
Ool it e , is  a limestone composed of small concret ions ranging 

from the s ize of buckshot to  the size of  a pea . Sometimes 
it is reworked t o  form oolit ic sandstone . 

Iceland Spar , is clear , t ransparent calc ite , free from chemical 
impurit ies and physical imperfect ions . 

Color : colorle ss and t ransparent crystals and rhombs to  dull opaque masses . It 
---:ffiay be found in almost any color . 

Luster : v itreous . 

Cleavage : perfect in 3 d irect ions . Cleavage d irect ions are not at right 
angle s , but form rhombohedrons that appear like a rectangular frame t hat 
has been pushed askew at one corner . The c leavage i s  so perfect that the 
large rhombs break easily into smaller ind ividual rhombs . 
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, .F.rl:lQture Ind ist i nct o r  absent ; britt l e . 

Form : Found in a great number of var ied c ryst al hab i t s ; c ommonly as twins form­
ing arrowheads and dog-tooth c ry s t als . Found as c ryst al c o at ings or drus e s  
in round c avit i e s  and v e i n s  and as imi t at ive s hape s suc h a s  stala c t i t e s  and 
st alagmit e s . 

Spe c i f i c  Grav i t y : 2 . 7 . 

Hard]le s s  :. 3 .  

Streak : whit e .  

Dfst ingu i s h ing Features : Calc i t e  efferve s c e s  ( bubble s ) in cold d i lut e mur i at ic 
a c id ( HC l ) . It s cleavage i s  c harac t e r i st i c o 

Oc currenc e : W id e s pread sec ondary and primary mi neral , found in s e d iment ary beds 
and w ith i gneous rocks . Common a s  c avity and ve in f i ll ings depo s i t ed from 
c ir culat ing ground wat e r . 

S imilar i t i e s : "\ragonit e , dolom i t e , s ider ite ,anhydr i te ;hodo c hro s i t e , magne s i t e , 
and gypsum . 

Uses : Ice land Spar has o pt ic al use . Calc it e i s  the main c on st i tuent of l ime ­
st one rook , wh ich i s  used in agr i culture ; in t he paper , c ement , a nd  c hemi ­
c a l  indust r ie s . It i s  used as r oad me t al ; as bu ilding s t one ; as monument ­
al stone ; and as flux for t he  sme lt i ng and refin ing of me t als . 

CASSITERITE {Stream T in ) , ( Tin St one ) 
( ka - s i t ' -e r - i t e ) 

Cas s it er i t e  i s  t in d i oxide ( Sn02 ) ,  c ommonly called " st ream t in" or " t in­
s t o ne " , from it s usual o c c urrenc e in plac ers . very lit t le c a s s i t e r it e  i s  knm� 
t o  exi st in c ommerc ia l quant it i e s  i n  t he Unit ed Stat e s . It i s  found i n  t he New 
England St at e s ; in the s outhern Appalac h i an Mountai ns ;  in South Dakot a ;  in River­
s ide c ounty , Cal ifornia ; and in t he pla c er grave ls of Pine Creek , sout h  of Baker , 
Oregon . 

Tin c onsumed in t he United St at e s  i s  imported . 

C o lor : brown o r  black and s omet ime s grey , red , o r  yellow . 

lu st er : subnet all io to adamant ine ;  cryst als u sually splendent . 

C leavage : imperfe c t . 

Fracture : subc onohoidal to uneven ; bri t tle . 

· Form : . it is found a s  c rystals , as stre am-worn pebble s , as mammi llary nodul e s  and 
�� s omet imes as slender ne edle s .  
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Spe c i f i c  Grav i ty : 1 .  

Hardne s s : 6-7 . 

Streak : whi te to gray a nd somet ime s browni sh from surfac e stains . 

D i st ingui shing Fe atures :  high s pec i f i c  grav i ty , hardne s s , s t reak , and infus ­
i b i l ity . 

43 

Occurrenc e : The most c ommon pr imary origi n is in quart z veins and grani t i c  peg­
mat it e s . About 2/3 of t he  world ' s produc t i on of t in i s  d e r ived from placer 
depo s i t s . 

S imilar i t i e s : nut i le , wolframit e ,  z irc on . • •  · •  , and some v ar i e t i e s  o f  garnet . 

Use s : Sourc e of t in .  

CERARGYRITE ( Horn S i lver } 
( s ir -rar 1 - j er - r i t e ) 

Cerargyr i te i s  a s ilver chlo rid e {Ae C l ) and is known to the we st ern mi ners 
as " horn s ilver "  be c ause of i t s  softne s s  and waxy or r e s inous appearanc e .  When 
expo s e d  to l ight it darkens or t arni she s to a pecul i ar v iolet -brown c olor . 

Color : whi t e  to pe arl grey , green , and s ome t imes a vi ol et t i nge . 

Lus t er : submet a ll i c , waxy and r e s inou s t o  adamant ine . 

Cleavage : none . 

Fracture : un import ant , subconc h o idal . 

Form : ma s s ive , as t hin crust s  or c oat ings ; rarely as cub i c  c ryst als . 

Spe c ific Grav it y : 5 . 5 .  

Hardne s s : 1-1� , hi ghly s e c t i le . 

Streak : whi t e , d i ff icult to obtain . 

D i st ingui shing Features : s e c t ility , waxy appearance a nd  s ame t ime s ' t he v i o l e t  t inge . 

Oc currenc e : It i s  a s e c o ndary mineral found in oxidi zed part s o f  s ilver depos it s .  

Simi lar it ies : Some c opp er c arbonat e s . 

Us e s : Ore of s i lver . 
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CERUSSITE ( Whit e Lead Ore ) 
( s e r • - o o - s i t e ) 

C erus s i t e  i s  t he white lead o re , l ead c arbonat e ( PbC03 ) c ont a ining 77 - 5f. 
lead . It i s  very br it t le and c ommonly f orms s i lky ,  milk-wh it e ma s s e s  of i nt er­
la c ing f i bers , due t o  repeat ed crystal twinning . 

C o lor : wh it e , greyish brown , yellow i s h  br own , and s ome d arker t in t s . 

Lust er : adamant ine and s i lky t o  dull . 

C le avage : i n  two d ir e c t  ions , but not promine nt . 

Frac tur e : c oncho i dal ; brit t l e . 

Form : in c ompact mas s e s ,  in f i brous and re t i culat ed f orms , an d s omet imes in 
c rys t al s . 

Spe c if i c  Gravity : 6 . 5  ( high ) . 

Hardness : 3 - 3� . 
Streak : unc o lored or wh it e . 

Dist ingu i shing Feature s : high spe c if i c  grav ity ; bubbl i ng in d i lut e n i t r i c  ac i d ; 
and adamant ine lust er . 

Occurrenc e :  as a s e c ondary mi neral in the oxid i z e d  zone s  of lead d epos it s .  

S imilar it ie s : ang le s i t e , bari t e , wit he ri t e , and s t ro nt ian it e .  

Use s : ore o f  lead . 

CHALCEDONY 
( ka l - s e d ' - ony ) 

( variet ies , -onyx , agat e , • . .  � pla sma , etc . ) 

Chalc e dony i s  a ve ry f i ne -gra ined ( c rypt o crys t all ine ) var ie ty of s i l i c a  or 
quart z ,  and usually repre sent s d e po s it ion from low t emperature s o lut i ons . Use 
of gem variet i e s  h� s been t he ma ins t ay of t he lapidary indus t ry of  the St ate of 
Oregon . A varie ty o f  t rade name s i s  given t o  t he d ifferent c olored var i et i e s  
of c ha l c e dony and t o  t ho se wit h  pe culiar impur i t i e s  and s truct ure d ifferenc e s . 
Some o f  the mos t  c o��on are pe t r if ied or agat i zed wood , banded agat e ( irregular 
c o lor bands ) ,  mos s  agat e ( smo�; . d endr i t i c } ,  s A gen i t ic agat e ( ac i cu lar or ne e dle ­
l ike inc lus ions ) ,  c arne l ian agat e · ( redd ish yellow ) , c hrys oprase ( green nickel ox­
ide st A in l ,  enhyd.ra.s ( se aled wat er bubble s ) ,  onyx ( s traight c o lor band s ) and 

• • • • 0 • • • • • • • • • 0 • ; • •  plasma ( bright green o r leek gre en ; false 
jade ) . 
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Color : whi t e  wit h var :l.e d  c o lor t int s ; c ommonly a c l oudy appearanc e .  

Lust er : waxy t o  dull . 

C leavage : none . 

Fracture : c onc ho i dal ; brit t le . 

4.5 

Form : as a secondary s i l .i c a  it may a s s ume almos t any form ;  usual ly mass ive and 
---banded c oncre t ionary nodule s .  

Spe c i f i c  srav i t y : 2 . 6 .  

Streak : none , 

D i st i ngu i shing Features : hardness ; concho idal fracture . It shatters whe n broken 
and is f iner gra ined t han quartz and harder t han opal . 

Oc curre nc e : a s e c o ndary mineral found as c av i t y  and ve in f i ll ing s  in nearly all 
-----kindS of rocks , e spec ially c ommon f i ll ing amygdalo idal cav i t i e s  i n  lavas ; 

s imi lar to z e o l it e oc c urrenc e . 

S imi lar it i e s : quart z ,  opal . 

Us e s : gem st one , and abras ive . 

CHALCOC ITE ( copper gl anc e ) 
( kal ' -ko- s it e } 

C halc oc i t e  i s often c alle d  " c opper glanc e "  by miners . Chemi cally it i s  cup ­
rous sulf ide , Cu2S , and c o ntai ns 79 . 81. c opper when pur e . I t  i s  t he mos t  import ­
ant copper ore mineral of mos t of t he world ' s  largest c oppe r  mines . 

C olor : dark l ead grey w i t h  a dull black or blui sh t arni sh whi ch gives it t he 
-----name of " s o o ty copper" or � c opper glanc e " . 

Lust er : dull met all ic . 

C le avage : ind i st inc t . 

Fractur e : hac kly and granular t o  imperfe ct c oncho idal . 

Form : c ompac t  ma s se s , somet ime s granular , rare ly in fal s e - hexagonal c rystal s . 

Spe c if ic Gravity : 5 . 7 .  

Hardne s s : 2t-3 , sub-sect i le . 

St reak : d ark le ad-grey t o  black . 
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Dist inguishing Features : high spec ific gravity and as soc iat ion with other copper 
minerals ; softer than bornite and tetrahe drite : les s  brittle t han tetrahed­
rite ; and more brit t le t han argent it e . 

Occurrence :  commonly found in t he enriched sulfide zone of copper deposit s  where 
it is c le arly secondary in origin , but is known to oc cur as a primary miner­
al . It is frequently i nt ermixed with bornite , c ove l l it e , c halcopyr ite , and 
pyrite . 

Similarit ie s : tetrahedrite , argent ite , and borni t e . 

Use s : high-grade ore of copper . 

CHALCOPYRITE ( fool ' s gold ) 
( kal ' -ko-pie ' -r it e )  

Chalcopyrite  i s  a c opper iron sulfide ( CuFeS2 ) •  cont aining when pure 34 . 5� 
copper . It has a ye llowish met alli c sheen and like pyrite has been mi staken for 

gold by inexperienced people . It i s  a c ommon ore of copper in the United States 
and Canada . 

C olor : brass yellow t o  a s ilvery yellow ; often t arn ished with an irridescent purple 
---color . 

Lust er : metall ic .  

Cleavage : none . 

Fracture : uneven to sub-conchoidal ;  br itt le . 

�: compact masses and c rystal s that look like t e trahedrons . 

Spec ific Gravity : 4 . 2 . 

Hardnes s :  3i-4 . 

Streak : greenish black . 

Dist inguishing features : it i s  softer t han pyrite ; i s  brittle while gold i s  mal­
leable . Pyrrhot ite  is magnet ic and chalc opyrite is not . It s surface t ar­
nish  has a purple sheen like bornite but i t s  fre sh surface is golden yellow . 

Occurrenc e : with pyrite  and me tallic sulf ides in �any type of ore d e pos it s and 
wit h var ious rock assoc iat ions . �sually it i s  a primary copper mineral from 
which higher grade copper ore s may be formed by alterat ion and replacement . 

Similarit ies : pyrite , pyrrhot ite , bornite ,  and gold t ellurides . 

Uses : mo st important ore of c opper . 
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CHERT 

Chert ( or flint } is a term applied to hornstone and fl inty rooks . It is a 
met amorpho sed sedimentary de po s i t , oc curring in st rat ified layers a s s o c iated wit h  
l imest one chalk and shale . Bed s  o f  c hert 100 feet t hick are found but usually 
such beds oc cur as oblong lenses and nodule s d istribut ed t hrough sed iment s . The 
most c ommon variet ie s  are : 

Flint , a black c hert c o lored by organi c mat ter , which disappears upon heat ing . 
�r , a red and brown chert c o lored by iron oxides . 
Novaculit e ( whe t st one ) ,  a remarkably f ine -gra ine d , dense -appearing wh ite c hert 

whic h ha s be e n  sli ght ly met amorphosed and fractured . 
Tacon i t e , ferruginous c he rt of the Minne so ta iron d i strict . 

Color : white , grey , gree n , red and b lack . 

Luster : dull . 

C leavage : none . 

Fracture : conc hoidal ( typical ) ;  br i t t le . 

Form : rounded c ompact nodule s and lenses t o  st rat if ied beds ; breaks with a sharp 
cut t ing edge . 

Spec ifi c Gravity : 2 . 6 .  

Hardne ss : 7 . 

Streak : none . 

Dist ingu i shing Features :  hardness , typ i c al conc ho idal f racture showing sharp 
cut t i ng  edges , and very f ine -gra ined t exture , often c onta ining marine fossils 
or fragment s . 

Oc currenc e : in sed iment ary be d s ; a s s o.c iat ed w i th l ime st one , dolomit e , c halk , and 
shale . When pieces are rubbe d  or s t ruck toget her , sparks f ly and a pecul iar 
odor is g iven off , 

Similarit ies : chalc edony and quart z .  

Us e s : No typic al modern use . 
flint tools . 

It was used by anc ient man t o  make arrow heads and 

CHLORITE 

( klor ' - it e )  

The name chlorit e inc lude s an indef init e group of minerals that are always 
formed as alt e rat ion p roduc t s  from other minerals . Chlor ites may resemble mica , 
part icularly bio t it e , be cause of t he ir gree n c o lor . The general compo s i t ion is 
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a hydrous , magne s ium ,  ferrous , aluminum s ilicate , with varying quant it ie s of each . 

Chlorites are found generally in foliated masses ,  that is , s imi lar to  a mat 
of leaves on a fore st floor . The leaves  are somet imes flat ,  but may be bent or 
curled . 

Color : dark green . 

Luster : vitreous t o pearly . 

C leavage : one direct ion , basal , perfect bu� not as good as mica . 

Fracture : spl int ery . 

Form : foliated and scaly masses . 

Spec i f i c  Grav ity : 2 . 6  - 2 . 9 6 .  

Hardnes s : 1-2 �· 

Streak : grayi sh green . 

Dist inguishing Fe ature s :  scaly flakes  not as elast ic  a s  mic a , but more elast ic  
than gypsum ; d ist inc t green c olor ;  • • .  · f e e l  l i ke that of talc . 

Occurrence : an alt erat ion produc t found in many igneous roc ks ; such mineral s as  
b iot ite ,  amphibole , pyroxene , et c . , alt er t o  chlorite .  

Use s :  none . 

CHROMITE 

Chromite is  the pr inc i pal ore of chromium and i s  found in varying quant it ie s  
i n  southwest ern and northeastern Oregon . It ha s  always been found assoc iated with 
either greenst one ,  peridot ite , or serpent ine . The chemical compos it ion is ferrous 
chromium oxide ( FeO . Cr203 ) with varying amounts of magne s ium and aluminum . To 
be commerc ial , chromite �hould contain better than 40� chromic oxide , or should be 
concentrated to that grade before shipping . 

Color : black and brownish black . 

Luster : metalli c . 

C leavage : none . 

Fracture : uneven . 

Form : commonly in compact masses ,  somet imes granular , and as scattered black grains 
in the country roc k .  

Specj fic Gravity : 4 . 4 .  
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Streak : greyish brown and blackish brown . 
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D i st inguishing Feature s :  Somet ime s it i s  feebly magnet ic ; has a dark brown streak , 
and is c ommonly assoc iated wi t h  serpent ine and magnet ite . 

Oc currenc e : found wi t h  t he more bas ic�igneous and me tamorphic rocks , such a s  
greenst one and peridot it e o r  it s altered equ ivalent , serpent ine . Chromite de ­
po s it s  probably were forme d a s  orig i nal magmat ic segregat ions or were i nt rud ­
ed int o shear zone s soon after so lidif i c at ion . Y 

S imilarit i e s : franklinit e , magnet ite , specular hemat ite . and i lmenite . 

Use s : ore of c hromium , whi c h  i s  u s e d  in the manufa�ture of s t a inle ss steel and 
othe r  alloys ; in maki ng  refract or ie s , and in chamical indus tr ie s . 

CHRYSOC OLLA. 
( kr i s -o - %:ol ' -a ) 

Chemically , c hrys o c o lla i s  a hydrous c opper s i l ic at e  { CUSi03 . 2H20 ) , contain­
ing when pure 36 . 1  perc e nt copper and 20 . .5 percent wat e r . 

Color : pale blue to greenish b lue . 

Lus ter : vitre ous , greasy t o  dull . 

C leava ge : none . 

Fracture : c oncho idal to eart hy , having an opal -like or ename l - l ike texture . 
Transluc ent variet ies  are brit t le . 

minut ely 
Form : found as , . , � rystall ine mineral in ve ins and seam f i ll ings , and some -

t ime s a s  bot ryo idal nodule s .  

Spec ific Grav ity : 2 . 2 .  

Hardne s s : 2 - 4 .  

Streak : whit e when pure ; impure vari t i e s  are light blue an<l l ight green . 

D i st ingu i shing Feature s :  t he light " glassy'' blue color , inferior hardne s s , and 

t he ab senc e of any efferve scence in d i lute hydrochloric a c i d . 

Oc currenc e : it i s  a sec ondary mineral of t en found in t he l eached and oxid ized 
zone s of c opper depo s it s .  

S imilar i t i e s : turquo i se , malac hite , and genthite .  
Use s : Minor o re  of c opper and gem st one . 
1/ Alle n ,  John El iot , The Chromite Depo s it s  of Oregon : St at e  Department of Geol­

ogy & Mineral Industr ie s ,  Bull . no . 8 , 1938 , pp . 29 -31 . 
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C innabar is mercuric 
( quick· i lver ) when pure . 
e ither gravels or crushed 
hangs back in  the pan . 

C INNABAR ( Quicksilver ) 
( s in ' -a-bat '}  

sulfide (HgS ) . It  cont ains 86 2 percent mercury 
Prospect ing frequently is  � one by means of panning 

sample s s ince the mineral i ;  heavy and : ike gold 

Color : co��only orange to crimson red and brownish-red ; - a very dist inct  phys­
-----ical property . Rarely , t he color may be dark gray t o  black . 

Luster ; adamant ine when pure ; dull when in powdery masses and scattered through 
country rock . 

Cleavage : rhombohedral ( perfect in three direct ions ) ,  but t his i s  not an import ­
ant d ist inguishing property . 

Fracture : Uneven . 

Form : found as crystals d i sseminated t hrough the rock and in mass ive and earthy 
forms . 

Spec ific Gravity . 8 ;  is except ionally high and with color , the be st d i st in­
gui shing property . 

Hardness : 2 -2 n ,  
St reak : sc arlet o r  vermilion always a very brilliant red from t he fairly pure 

mineral . 

Dist inguishing Features :  it s br ight red color , scarlet streak , and h igh spec ifi c  
gravit y .  

Occurrenc e : c innabar is usually a near-surface ( low t emperature hydrothermal ) 
mineral , and may be depos ited as irregular ve ins and seams , or a s  d i sseminat ­
ed spe c ks in rocks of various kinds  and ages . It i s  usually found assoc iat ­
ed with or near recent igneous int rus ions . C ertain hot spr ings in volcanic 
regions are depo s it i ng  c innabar at t he pre sent t ime . 

Similarit ies : hemat ite , cuprite , and realgar . 

Uses : the most important s ourc e  of quicksilver . 

CLA.Y 

The t erm "clay" is usually applied t o  c erta in e arthy rocks whose most promin­
ent property i s  that of plast ic ity when wet . Thi s permit s molding int o var1ous 
shape s , which are retained when dry . 
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The clays c onsist of a group of secondary minerals intermixed with varying 

amount s of impurit ie s  (which cons ist  mainly of quartz ,  c alc ite , l imonite , muscov­
ite , and rut ile ) . The c lay minerals are ( essentially ) hydrous aluminum silicates , 
and may be d ist inguished from each other by opt ical met hods . The most c ommon are : 

Kaol inite 
Dickite 
Nacrite 
Halloys ite 
Nontronite 
Be idellite 
Montmori llonit e  

Al2 05 . 2S i02 . 2H2 0 
Al20J . 2Si02 . 2H2 0  
A1205 . 2Si02 . 2H2 0 
Al20 J . 2Si02 . nH2 0 
Fe20J . }S i02 . nH20 
Al20 J . }Si02 . nH20 . 
(MgCa ) O . Al20J . 5Si02 . nH2 0 

Kaolinite i s  a c ommon alterat ion product derived from the weathering of feld­
spars . Dickite and nacrite are usually the result of hydrothermal act ion . Both 
montmorilloni te and be idellite are common as an alterat ion product of the glassy 
part ic les  of volc anic ash and are t hought to increase the bonding qualities  of 
c lay rock . 

Clay part icle s  are most ly be low 0 . 002 mm .  d iameter , and are c onsidered to be 
mostly of colloidal s ize , which permit s  them to stay in suspens ion in quiet water 
for a long period of t ime . 

Clays may have an alumina content which i s  suff ic ient ly high t o  arouse spec ­
ulat ion as t o  their use as ores of aluminum .  As explained under Bauxite , it i s  
t he si lica content , rather t han the alumina content , t hat determines an ore o f  
aluminum . C lays usually have high silica c ont ent , and therefore are not consid­
ered as ores of aluminum in t he United States . A German company has been produc­
ing aluminum from high-alumina c lays s ince 1938 , but it i s  believed that the cost 
of product ion i s  greater t han if  bauxite were used . Germany i s  defici ent in  
bauxite reserves and must use some aluminum-bearing mineral no ' matter what the 
cost of extract ion . lJ 
Color :  varied , from white ,  gray , pale ye llow , blue and pink to black and dark 
------red . Mos t  of the colored clays burn red , but , due t o  organic c ontent , some 

black clays burn white . 

Luster : dull and earthy.  

Cleavage : none . 

Fracture : uneven , the blocky clays break with a fairly even surface ; s ome of the 
fl int clays have conchoidal fracture . 

Form : mas sive and bedded . 

Specific  Gravity : 2 . 6  . 

Hardness : 1TI-2i , easily cut with the finge�ail .  

Streak : usually absent , but some of the red clays give yellow streak due t o  the 
limonite content . 

1/ Mineral Trade Notes , U . S . Bureau Of Mine s , vol . ?  no . 2 ,  Feb . 2 0 1938 , p . 2 .  
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Dist inguishing Features :  earthy appearanc e ;  c layey odor when breathed upon ; 
st icks t o  the t ongue when the spe c imen i s  dry ; st icky , sl ippe ry and so apy 
feel when wet . 

Occurrenc e : C lays may originate -from variou s  kinds of roc k s , e ither by the ordin­
ary process  of surface weat he ring or by t he act i on of solut i ons whi c h  may be 
e ither igneous or  ind irectly of surfac e  origin . In both cases  the alt era­
t ion produc t is a res i dual clay . The removal of the c lays so forme d  by var­
iou s  agent s of eros ion and the i r  depo s i t i on elsewhere form a large group of 
t ransporte d  c lays , found in strat ified layers and in pocket s .  

S imilar it ies : bauxit e ,  bentonit e  clay , silt stone , and s hale . 

Use s : as refractorie s and for mak ing bri cks , pottery , e t c . ; as a paper fi ller 
and a mult i tude of other use s . It  is  d iff icu lt to t e ll much a bout the value 
of a c lay by v isual inspect io n .  Phys ical propert ie s suc h as c o lor when 
f ired , fus ib i lity , shrinkaee , et c . , are the most important . Oregon spe c i ­
mens may be submitted t o  one of the off i c e s  o f  t he  St ate Department of Geol­
ogy and Mineral Industr i e s  for c ertain t e st s .  lJ 

y Mellor , J .  W . , Clay and pot tery indust ries : vol . l , p . 158 , 1914 . Lippincott . 
Ries , He inrich , C lays , The ir Occurrenc e , Propert ie s , and Use s : John Wiley 

& Son s ,  3rd ed . ,  19 2 7 .  
Ries , He inr i c h ,  C lay , Industrial Minerals and Rocks : See ley W .  Mudd Serie s ,  

A . I .M . E . , 19 37 . 
Wilson , Hew i t t , Ceramic s ; C lay t e chnology : McGraw-Hi ll Book C o . , 192 7 .  
Tyler , P . I ! . , Harke t ing c lay : U . S .  Bureau of Mines , Informat ion Ci rcular 6 9 9 8 ,  

1 9 3 8 . 
Wilson , Hewit t ,  and Treashe r , �ay C . , Refract ory C lays o f  Western Oregon : 

Oregon St ate Dent . o f  Ge o logy & Mineral Industr ie s ,  Bull . no . 6 , 19 3 8 .  

C OAL 

· Coal i s  a t erm used t o  des ignate t he more s olid types of natural hydrocar ­
bons ; o t her forms o f  s o l i d  hydroc arb ons are re s i ns ( amber ) ,  waxes ( ozoc e r i t e ) ,  
and asphaltum ( gil sonit e , wurt z il it e , paraff i n ) . C oal i s  in gene ral the re­
sul t of gradat ional c hange wh ic h has t aken place in o rgani c depos it s ,  c h iefly 
veget able , by geologic proce s se s , and form and c omposit ion of c oal depend upon 
t he extent of c hange c aused by these proc e sses . The result ing product cons i st s  
of c arbon , hydrogen , and oxygen with small amounts o f  nit rogen , sulfur and ash . 
Four general c la ss ific at ions represent ing d ifferent stage s o f  change in t he or ig­
inal depos it are recognized : 

Peat i s  a brown t o  ye llowish matted mass o f  interlaced , fi brous material , 
strongly resembl ing compressed t obac c o . The remains of plant leave s ;. stems , 
root s , etc . , in peat are st ill recogn izable . 

Lignit e ( brown coal ) i s  a choco late brown e arthy material in wh ich t he t ex­
ture and gra in o f  wood and plant fi bers are st ill d i stinc t . It c ontains 5 5 -75 
percent carbon and burns read i ly with a smoky ye llow flame and s t rong odor . 
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Bituminous coal is a compact , brittle coal breaking into cubical blocks with 
a gray-black to velvet -black color and brownish-black streak .  It burns with a 
yellow flame , and very little of the or iginal woody structure i s  evident . Car­
bon varies from 75 t o  8; percent . 

Anthrac ite coal i s  a compact , d ense coal , iron-black to jet-black in color , 
with a vitreous luster , and c onchoidal fracture . It usually has a hardness  of 

. more than 2 ,  and burns w ith a pale blue flame . Carbon cont ent varies  from 80 t o  
95 percent . 

Color : brown to  black . 

Luster : vitreous t o  submetalli c  and somet imes dull . 

Cleavage : none . 

Fracture : cubical or blocky with even surfaces  and c oncho idal fracture ; earthy . 
Lii,nite , bituminous , and anthrac ite variet ies are britt le . 

Form : blocky j o inted fragments with sharp e dges and smoot h fracture ; often 
faintly banded . 

Specific Gravity : 1 . 2  - 1 . 7 .  

Hardne ss : l-2i .  

Streak : brown , brownish-black , and j et -blac k .  

Dist inguis hing Features :  i nflammability , light we ight , brit tleness . 

Occurrence :  in strat ified layers ; may be int erbedded with sedimentary rocks , and 
may range from small seams up to beds several feet thick .  

Similarit ies : other solid hydrocarbons ; o il shale . 

Use s : fuel ; by-products . !( 

Minerals Yearbook , U . S .  Bureau of Mine s , 1932-1936 , 
Ladoo , R .  B . , The Natural Hydrocarbons : U . S . Bureau of Mines , R . I . 2121 ( 1920 ) . 
Libbey , � . W . , Progress Report on Coos Bay Coal Field : Oregon State Depart ­

ment of Geology & Mineral Industrie s , Bullet in no . 2 , 1938 . 

COBALTITE ( Cobalt Glance }  
( ko-ball ' -tite ) 

Cobalt ite i s  a c obalt -arsenic -sulfide ( CoAsS )  that may c ontain as impurities 
small amount s of nickel and iron . The mineral has been found i n  the ores of 
several Oregon mine s . 

C o lor : s i lver-whit e wit h a reddish t inge ; grayish black . 
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Luster : met all ic . 

C le avage : perfec t , c ub i c . 

Fractur e : uneven , b r i t t le . 

Form : granular mas s ive , c ompac t . 
cube s and pyr itohedrons . 

Sp ec if i c  Grav ity : 6 -6 . 3 . 

Hardne s s : 5E · 

Streak : grey i sh black . 

Crystals shaped l ike those of pyr ite , i . e . , 

Di st ingui sh ing Feature s :  c obalt it e is found i n  c ryst all ine form more o ften than 
i s  smalt i t e . It s cub i c  c le avage is dist inct ive , and it  c an be d i st inguish­
e d  from galena by its c olor and hardne s s . 

Oc currenc e :  in veins wit h s i lver and other c obalt and ni cke l minerals . In t he 
t he St andard Mine ,  �uart zburg d istrict , Grant c ount y , it oc c ur s with chalc o­
pyr i t e , pyrrhot it e , pyr it e ,  a nd some smalt it e . 

S imilarit ie s :  ar senopyr it e ; smalt it e ; pyr i te ; ga le na . 

Use s : ore o f  c obalt . 

COPPER :MTh"ERALS 

There are many mi nerals wh i c h c ont a in vary ing amount s of coppe r . Only a few 
of t ho s e  wh ich are import ant as ores are de sc r ibe d , under the fo llowing name s : 

Chalc o c it e , c ovell i t e , c halcopyrit e ,  bo rnit e ,  c upr it e ,  malac hit e , azur i t e , �etra­
hedr it e , and chrys ocolla . Ot her c opper mine rals of le s s  import anc e whi c h  are 
not d e sc r i be d  he re may be found i n  any st andard t extbo ok of mineralogy . Some of 
t hes e  are : nat ive c o ppe r , po lyba s i t e , e narg it e ,  at acamit e ,  bro chant i t e , l i nar i te , 
c halcant hi t e , turquo i se and d i o ptase . 

CORUNDUM ( see p . �Sa ) 
OOVELLITE . 

( ko ' -ve l - i t e ) 

C ove ll it e i s  cupr i c  sulfide ( CUS ) and may o c c ur w i t h  c h alc o pyr i t e , born it e , 
and c ha lcoc ite . 

C olor : indigo -blue or darke r . 

Lust er : submetal l i c  t o r e s inous . 

Cleavage : ba sal perfect , in one d irect ion . 

Fracture : none . 

Form : mas s ive ; t h in hexagonal plat e s . 
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St reak : lead:S.��y __ j;_9 .. blac k ,  
. . · "  .. , .., •\ : . . . �(. -� . . . -

.5.5 

Dis t inguishing Features : ind igo -blue c olor ; mo istened with water turns purple . 

Occurrenc e :  secondary zone wit h other copper minerals . 

Uses : ore of c opper . 

CUPRITE ( Red Oxide , Ruby Copper ) 
( c ue 1 prite ) 

Chemically cuprite  is  cuprous oxide ( CU2 0 ) , cont a ining when pure 88 . 8  percent 
copper . It oc curs in the oxidi zed zone of copper de po s i t s  assoc iated  wi th other  
oxidized copper mineral s ,  and often forms a coat ing on  nat ive copper . 

Color : dark red and brownish red t o  ruby red . 

Luster : ad��nt ine , submet all i c , or earthy . 

C leavage : imperfect . 

Fracture : uneven ; brittle . 

Form : octahedral and cubic c rystals , crystalline aggregates , and f ine -gra ined 
masses . 

Spec ific  Gravity : 6 . 0 .  

Hardne s s : 3i t o  4 .  

Streak : brick red and cochineal-red . 

Dist inguishing Feature s : as soc iat ion with other c opper minerals ; t he absenc e of 
perfect c le avage ; adamant ine luster ; streak is  a br ighter red t han that of 
hemat i t e . 

Occurrenc e :  In the oxidized zone of c opper depos its , assoc iat ed with nat ive 
copper , realachite , azur i t e , l imoni t e , etc . 

Similarit ies : hemat ite , c innabar ,  realgar . 

�: minor ore of c opper . 

DIAMOND 

Diamond is  a chemically pure f orm of carbon ; is one of  the most desired of 
pre c ious stone s : is commerc ially by far t he most important gem ; i s  one of t he few 
gems produ c e d  c ommerc i ally by modern mini ng and mill ing methods . It cleaves  per­
fec t ly parallel to the octahedron ( 8-s ided , pyramid point s } .  D iamonds have a very 
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high refract ive index , much higher t han quart z and when rough quart z and d iamond 
are dropped in a he avy oil med i um , t he d i amond w ill show up much more plainly . t han 
the quart z .  It i s  t ransparent t o  X-ray s ,  and i t s  l i ght ray d i spersion i s  greater 
t han that o f  any ot her mineral . y 
]) Ball , S .  H . , Indu str ial Mine ral� and Rock s ,  Seeley W . Mudd Ser ie s :  A .  I . M . E .  

1 93 7 , pp . }l8 -32 8 . 

Color : c o lorle s s  and various shade s  o f  red , yellow , blue , gree n ,  and somet ime s 
-----black . The black var i et i e s  are known a s  c arbonado and bort . 

Lu st e r · adamant ine t o  gre a sy . 

Cleavage . perfect  in f our d irec t ions forming octahedron s . 

Fracture : concho idal . 

�: u sually found a s  small loo se cry st al s  with rounded f ac e s ,  curved edge s , 
and a gre a sy t o  gla ssy appe arance .  Twin c ryst al s  are c ommo n .  

Spe c if ic Grav ity : } . ; .  

Hardne s s : 10 ; harde st known sub st ance . 

st reak :  none . 

Di st incui sh ing Feature s :  ext reme hardne ss ; brill iant l ight ray d i spersion , e s­
pe c ially in t he cut sto ne s ;  p�easy appearance ,  e spe c ially w ith rough stone s .  
Di amond s have report ed ly been f ound i n  Ore gon stream gravel s .  

Oc currenc e : a mo st c ommon oc currenc e i s  a s  a small grain o r  pebble i n  gravel , 
from vlh ic h  it i s  mined a s  i s  plac e r  go ld . The sour c e  rock  of t he plac e r  
depo sit s and t he pre sent sour c e  o f  approximat e ly 32  pe rc ent o f  t he  produc ­
t ion i s  from Kimberlite ( b lue ground ) ,  an altered ult ra-basic rock . 

SimilRri t ie s :  quart z , topaz ,  z i rcon , and corundum . 

Use s :  a s  a precious  gem . ,  Black d iamond s ( bort ) are u sed a s  abra sive s ,  i n  
diamond drill b i t s ,  and var ious m ac hine t oo ls .  

DIATOMITE ( Diatomace ou s  Eart h ) 
( dye -at ' -t om- it e )  

Diatomi t e  i s  c ompo sed o f  the sili ceous skeleton s ,  t e st s ,  o r  frustule s o f  d ia­
toms , whi c h  are micro scopi c one -celled plant s that live in both fre sh and salt 
wat er . Aft er dyi ng t hey fall to t he bot tom of the ir hab i t at where t he organic 
part s decompo se and the silica  skeleton s may accumulat e  in bed s  of varyi ng t hick­
ne ss . In t ime t he se be d s  be come part of the sed iment ary strat a ,  usually mixed 
w i t h  small quant it ie s  of c lay , c arbonac eous mat ter ,  and other inso luble mater ial s .  
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Chemi cally d ia t omite i s  e ssent ially hydrous s ilica , c ont aining 2 to 10 perc ent 
c ombined water and s ome impurit i e s  of organic and inorganic matter . 

5 7  

Diat omite is  usually whit e  when pure , frequently iron - stained along c racks , 
and very l ight of we ight , because o f  the large amount o f  pore space . c It is d if­
f icult t o  d i st inguish from f i ne -grained pumic ite  ( vo lc anic ash ) w ithout t he a id 
of a microscope . But when a small amoun t of pumic ite or diatomit e i s  ground 
between the t e et h ,  t he pumic it e  is d ist inctly gritty and brittle , whereas the 
d iatomite i s  soft and c rushes l ike chalk or c lay . 

�: wh ite and gray ; c o lored by impurit i es . 

Luster : dull t o  eart hy . 

Cleavage : none . 

Fracture : roughly parallel t o  be dd i ng plane s an� j o int plane s . 

�: ma ss ive bedded depos i t s  which have a powde ry chalk- l i ke appearanc e .  

Spe c ific  Gravity : 1 . 9  t o  2 . 35 for pure hydrous si lic a .  D iat omi t e  is  quit e 
porous , however ,  and its  apparent dens i ty i s  about 0 . 45 for blocks , and 
0 12 -0 . 2 5 for powder . 

Hardne ss : 1 t o  li , but the micro s c opic mineral part ic le s  are muc h harder , 
4 t o  6 .  

Streak · whit e . 

Dis t i ngu i shing Feature s : light we ight , s oft powde�J feel be tween the f ingers , 
and pract ically no gr it o r  sand when c rushed between the t eeth . 

Occurrenc e :  i t  i s  found a s  s t rat if ied depo s its  in anc ient lake bas i ns , often 
interbedded with sed imentary roc ks and vo lcanic lava flows . 

Similarit ies : pumi c i t e , c lay , c halk , and weathere d c ha rt ( t ripol i ) .  
will efferve sce in ac id , while d iat omite w i ll not . 

Chalk 

Use s : in general , it s uses i nc lud e heat and sound insulat i on ; f iltering med ium ;  
c atalyst ; abs orbent ; f i ller ; mild abras ive ; struc tural mater ial ; bleaching ; 
chemical uses , etc . 1/ 

y Cummins , A .  B . , and ¥ulryan , H . , Indust r i al Minerals and Rock s , See ley ill . 
Uudd Ser ie s : A . I .M . E , 19 37 , pp . 2 43 -2 60 . 

Moore . B . !'i' . , Non-met all ic Mineral Re so'Q.rce s  of Eastern Oregon :-
·
u . S . G . S .  

Bull . 875 , 1937 , pp . l7 -117 . 
Smit h ,  W . D . , Diat omaceous Earth in Oregon : Econ . Geol . ,  vol . 2 7 no . 8 ,  1932 , 

pp . 704 -715 . 
Hatmaker ,  P . , Di at omi t e : U . S . B . M . , Informat ion C ircular 6 3 9 1 . 1931 . 



F IELD I':JEJ\11' Jll'I C ATION OF 1!TI' �RI\LS 

DOLOMITE 
{ do e 1 - lom- it e )  

Do lomit e i s  a c a l c ium mae:ne s ium c urbonat e , c�:r.;,-d :J 03 ) 2 , w i t h  ( t heoret i c a l ­
ly ) 54 . 4  perc ent c alc ium c arbonat e and 45 . 6  p e r c e nt ma e;ne s iurn ·,� arbonat e ,  o r  

roughly hal f c alc i t e  and half magne s it e ( see  d i scus s ion und e r  calc ite ) .  The 
proport i on of c alc imn t o  mae;ne ,> iun in d o lomi t i c  rocks may vary over a w ide range . 
It i s  ve ry abundant in c ert a in r e r_;: ions , f orm ing w i d e s ;)r e ad t hi ck s e d iment ary 
be ds , suc h as tho s e  in the upper E i s s is s ippi and !LI. s s our i Rive r vall eys and in 
northeastern �Vash ington . 

C o lor : whit e or l ight gray when pure , often c o lor ed p ink and b lu i sh black by 
-----impur i t i e s . 

Lust e r : pe ar ly t o  vitre ous . 

Cleavage : forms rhombohedrons , s imila r  to  c alc i t e . C le avage i s  p erfe c t  in 3 
d ire c t i ons at obl i que angle s , deve l o p i ng a f i t�ure w �u ch looks l i ke a def·orm­
ed rec t angular pr i sm .  The S J.d e s , or fac e s  of t he dolomite  rhomb s are s light ­
ly curve d ; t ho s e  of c alc i t e  a r e  s t ra i fht . 

Fracture : subc o nc ho i dal : unimport ant . 

Form : ma s s ive b e d s  or de po s i t s  and a s  c rys tal c o at ing s  or c. rys t a l  aggregat e s  in 

c av i t i e s , in ve i ns , and a s  an ac c e s s ory mineral . 

Spec if i c  �rav i t y : 2 . 8  t o  3 . 0 ,  increas ing w it h  ir on c o nt e nt . 

Hardne s s : 3�- t o  4 ,  s l i ght ly more t han c alc it e ( 3 )  o 

Streak : none . 

D i s t ingui shing Fe at ure s : only t h e  pow d e r e d  mat e r i a l  e f f e rve s c e s  in c old d i lut e 
HC l ;  t he rhombi c  c leavage fac es are curve d ; and s ome t imes there are twinn ing 
st r i at i o ns p ara ll e l  t o  both d ia gonals ; whi le in c alc it e t he st r iat i o ns are 
parall el to t he l ong d i agona l . Rhodochros ite , bar it e , and s ider it e are 

heavier than t he c o lored var ie t ie s of d o lomit e , and bar it e  ( BaS04 ) is ins o l ­
uble i n  ac i d s . 

S imilar i t i e s : c alc it e , magne s it e ,  s id e r i t e , rho d o c hr o s i t e , and bar i t e . 

Uses : re fra ct ory mat er ial f or furnac e l i ning ; build i ng and orn ament al stone ; 
f i ller for f e rt i l i zer . 

EPIDOTE 
( ep ' - i - dote ) 

Ep idot e is  a �reen mineral re su lt ing from alt erat ion or me t amo rphi sm of im­
pure c alc are ous s e d ime nt ary rocks or igneous rocks c ont a ining muc h  l ime . The pres ­
enc e of t h is mi neral i s evidence  of e i the r co nt ac t  met amorph i sm , hyd rot hermal al­
t erat ion ,  o r  dynamic me t amorphism , 
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C olor : pale greenish yellow t o p i s t achio green and greenish -· black . 

Luster : vitreous . 

Cle avage : perf e c t in one d i re c t ion"  

Fracture : uneven . 
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Form : c ryst als usually e longat ed pr i sms , deeply striated ; also fibrous , ac i cular , 
granular and mas s ive . 

Spec if i c Grav ity : 3 . 25 - 3 . 5 . 
Hardne s s : 6 -7 . 

Streak : c o lorle s s . 

Dist ingu ishing Feature s : p i st ac hio - gre en c olor and deeply striated pr i smat i c  
crystals . See pyroxene for c hart . 

FELDSPAR GROUP 

( feld ' - spar ) 

Feld s par i s  a name appl ied to a group o f  ro c k-forming minerals whic h  nakes 
up about 60 perc ent of the igne ous roc ks . They are s il i c at e s  with varying amounts 
of po t a s s ium , sodium ,  c alc ium , and aluminum , and are usua lly c o lorle s s  or l i ght 
c olored . Vary i ng  amount s of impur i t i e s  may impart some c olor . They have a 
whi t e  streak ; cleavage s in two d irec t i ons , nearly at right angle s ;  v it reous· lus ­
ter ; hardne ss of 5 . 5  plus ; and a spe c if ic grav i ty o f  2 . 5  to 2 . 7 .  

Feldspars may be d i s t i ngu i s he d  from quart z by t he ir infer i or hardness ( 5t- 6� 
as opposed to 7 for quartz ) , and c leavage . ( �uart z has no c leavage ) . In a 
c oarse -grained igneous roc k , feldspars may be det ec t e d by t he l ight whi c h  i s  re­
flec t ed from t he i r  flat c le avage surfac e s , a n d  which g ive s suc h surfac e s the ap-
pearance of a shellacke d  t able t o p . 7l'hen broken , . , . " , . 
fe ldspar surfac e s  deve .:..op a st ep-l ike appe aranc e . 

Fe lds par crys t als may have pe culiari t ie s  of struct ure that re sult from wh at 
i s  knovm - a s  twinning . '!'hey may look like crys t al int ergrowths , appear c ompound 
as if bu i lt of two halve s ,  or , a s in t he plagioc lase feldspars , exhib i t  mult i ple 
tw i nning whic h looks on c leavage surfac e s  l ike a series o f  p arallel l ine s or fine 
str i at i ons . 

Alt erat i o n : 3l ight alt e rat i o n  of t he feld s pars may c loud c leavage surface s  
t o  a de ere e t hat t hey n o  longer are shiny and reflect l ight . I n  suc h a c ond it ion 
they micht be overlooked and expe r i enc e i s  nec e s sary in order t o  d ist ingu ish t ho se 
weathered minerals . .  C omplet e  alte rat ion re sult s princ i pally in t he fo rmat ion of 
kao l i n  wh ic h ,  if in de pos it s of c ommerc ial s i ze , may be mined fo r chi na c lay . A 
greenish t inge i s  due to t he deve lopment o f  saus sur it e . 

Ortho c lase 
!Hcrocl ine 
Anortho c lase 

Alkali Feld spars 
K.Us13 08 
IWS i 30 8  
( NaK }  AlS i308 
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Plag ioclase ( Soda- l ime fe ld spars ) 

Alb ite 
Ol iaoclase 
Andes ine 
Labrador it e 
Bytownit e 

Anorthit e  

Mixture of a lb it e 
and anort h i t e  

C olor : dominant ly whi t e  and grey ; some t ime s c o lored ( p i nk , green , ye llow i sh 
green , c r eam yellow , and blue ) by impur i t i e s . A play of c o lors ( blue and 

gre e n ) i s  charact erist ic  of c e rta in labrad or it e s . 

Lus t e r : v i t reous a nd pe arly , spe c ially on t he c l e avae;e surfac e s . 

C l e avage : in 2 d irect  ions a lmos t at ri fl'ht anrl'les  • 

Fracture : uneve n ,  poorly det ermined b e c au s e  o f  the goo d  c le avage . 

Form : c o.�on as s i ngle crystals , as twinned c rystal s ,  a nd as e;ranular masses 
embedded in i gneous r o c ks . 

Spe c i f i c  Grav ity : 2 . 5 t o  2 . 7 .  
Hardne s s : .  5� t o  6� . 
St reak : whi te or e;rey , u sually hard to o b t a in . 

D i st ingui s hing Fe ature s · c rystall i ne structure , good c l eavage , twin int ergrowths . 
The plagiocla s e  fel dspar s can be d i st ingu i shed from the a lkal i  feld spars by 
parallel tw i nning l ine s or s t r iat ions . 

Occurrence : they Cl.re found in all c la:J se s  of rocks , but are mo s t  abundant in ig­
neous rocks . The c ommerc ial pot as s ium feldspars oc cur mo s t ly as large c rys ­

t al s  ( s ingle c rystals may be larger than a man ) in pegmat it e s . The plag io­
c lase fe ldspars are more c harac t er i s t i c  of t he ba s ic igneous r ocks and bas ic 
lava flows . 

S imilar i t i e s : apat i t e , . 0 . ..  and rhodon it e . 

�se s : fe lds par s  are very important in the c eramic industry ; also used i n  t he glass 
-- indus t ry and for making s c our ing soaps . Y 

£1 '�1 1 l son , Hewit t , Some Feldspathfc Mat erial s of t he
-

Pac i f i c  Northwest : U . S .  
Bureau of t:i ne s , Report of Inve st igat ions 2 7 9 4 ,  February 192 7  . 

. U t kens , I . , Fe ldspar Gems (Amazon Sto ne , t:oonst one , Sunst one ) ;  U . S . Bureau 
of I.:ine s , Informat i on C ircular 6533 , Nov ember 19 31 

Bowle s ,  Ol ive r , :1nd Le e . C . V . .  Fe lds par : U . 3 . Bure au of ��ines , Informat ion 

C i rcular 6 3 81 , Octob er 1930 . 
Burgess , D . C . : Industrial !.'i nera ls and Roc ks , Se eley :·: . Mudd Ser ie s , :. .  r . r,; . :E ,  

19 37 , pp . 2 6 1 - 2 8 2 . ---�� 
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FLUORITE ( Fluor spar ) 
( flu ' - o -r i t e )  

Fluo r i t e  i s  c alc iu1n fluo r i d e  hav ing the chemi c al f ormula CaF2 . 

C olor : . c olorle s s , or s ome pale t i nt of v iolet , green , b lue , e t c . 
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Lus t e r : vitreous ; some spe c imens are fluores c ent , t hat i s , whe n viewed in u ltra­
viole t  l i ght , t he mineral emit s  a pe cul iar glow . Occasionally , t he mineral 
is pho sphore s c ent , t ha t  i s , whe n  t reat ed w i t h  ult ra-v i olet l i ght , it w i ll 

glow f or a t ime aft e r  t he l i ght s o urce ha s be e n  removed . 

C leavage : it s perfe c t  o c t ahe dral c l e ava�e i n  four d irec t ions is the mo st im- · 

port ant c harac t er i st i c . . . . . . . . • . . . . . . . . . . . • • 

Fract ure : sub- c onchoidal : c ompa c t  k ind s splintery ; brit t le . 

Form : One of t he d i st i ngui s hing fe at ures . The m ine ral c rystal l i ze s  in t he i s o ­

-- me t r i c  ( cub i c ) sys t em and i s  us ual ly found as cube s or some t i me s  as t he o c t a ­
hedro n , wh ich i s a mo d if i cat i on of the cube ,  Also f ound a s  c o arse or f ine 
granular ma s s e s . 

3pec i f i c  Grav it y : 3 . 0  t o  3 . 2 .  

Hardne s s : 4 .  

St reak : wh i t e . 

D i st ingui shing Feature s :  harder than bar it e , c e l e st ite , and c alc it e ,  and s ofter 
than apat i t e ; doe s not e ffe rve s c e  in c o ld HCl l ike c alc it e and stront ian i t e . 
It forms c ub i c  c ryst als , and has pe rfe c t o c tahe dral ( pyr amidal ) c le avage . 

Oc currenc e : fluo r i t e  o c c urs as a gangue mineral with depo s i t s  of galena , sphal ­
er it e , c a lc it e , barit e , and c a ss i t er it e ; and as f i s sure ve ins in l ime s t one s 
and do lomit e .  

S imilar i t ie s : c alc i t e , bar it e , s tr o nt i anit e , c e lest i t e , and apat i t e . 

Use s : manufac tur e of glas s , e name l s , and hydro fluori c a c i d . Pie c e s free f rom 
-- flaws may be used for opt i c a l  lens e s .  ,\s a flux in stee l sme lt ing , in t he 

e l e c t r ic a l . ext rac t ion of a lumi num ; a nd in a ssay ing . 

GALENA ( Lead Glanc e ) 
( ga - le e 1 -nah ) 

Galena ,  or le ad sulphide ( PbS ) , conta ins 8 6 . 6  perc ent lead when pure . It 
the most import ant ore of le ad , and frequent ly c o nt a i ns enough s ilve r to make it 
an o re of s ilve r . Galena i s  a heavy grey ish- black mineral , wi th perfec t cubi c 

c leavage hav i ng a s i lvery sheen on t he c leavage surfaces . ·  
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Color : lead grey , often t arnis he s  t o  bluish whit e . 

Luster : met all ic . 

C leavage : very perfec t  in 3 d ire ct io ns at ri ght angle s ( cub i c ) .  smaller cubes 
may be eas i ly broken from the larger cubes . 

Fracture : undeveloped . 

Form : commonly in cube s , less oft en as octahedrons mod ifying cube s , or a s  octa­
hedrons . In ore bod i e s  usually as c leavable mas se s . 

Spe c if ic Grav i ty : 7 . 5  ( heavy ) . 

Hardne s s : 2-@- .  

St reak : lead grey . 

D i s t i nguishing Fe ature s :  high spec ifi c  grav i ty , cub ic cleavage , and pers i st ent 
lead grey c o lor . 

O c currenc e : f ound as ve in , c o ntact met amorphic , and re plac ement depo s i t s , asso ­
c iated wit h  bar it e , fluor ite , quart z ,  and t he sulf ides of c opper , zinc and 
s i lver . Galena may alter to cerus s i t e  ( PbCO; ) , or to angl e s i t e  ( PbS04 ) .  

Similar it ie s : st ibni t e  and a rgent it e . 

�: mo st import ant ore of le ad and when s i lver -bearing it i s  an important 
source of silver . 

GARNET 
{ gar ' -net ) 

The name " garne t "  i s  g iven t o  a group of minerals po ssessi ng s imi lar physic al 
pro pert ie s and crystal forms , though t heir chemi cal compo s i t ions vary w idely . The 
general c hemic al c ompo s it ion o f  the garne t group is ( Ca1�eMn ) ; (A1FeCr } z ( Si04 } 3 , 
and the more important members of t he group are summar ized a s  fo llows : 

Gros sular ite Ca}Alz ( Si04 ) 3 , whi t e , pale green , or ye llow . 
Pyro pe Mg)Alz ( Si04 ) 3 , deep red or reddish black . 
Almand i t e  Fe)Alz ( Si04 ) ) ,  c ommon garnet , red o r  browni sh red . 
Spe s sart ite Mn)Alz ( Si04 ) ) , hyac inth re.d , some t ime s  a vi o let t inge . 
Andrad ite Ca;Fez ( Si04 ) ) , brownish red , green , and black . 

Color : white , green , brownish red , brownish yellow , red , and black . 

Lus ter : vit reous .. t o  res inous .  

C leavage : usually absent , part i ng due t o  fractur ing i s  common . 

Fracture : uneven t o  sub-c oncho idal ; br it tle . 
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Form : usually as d i st inc t  1�-s ided crystals ( dodecahedrons and trapezohedrons ) ,  
• • . . . . . • . . .  in the i sometric ( cubic ) sys t em of crystallizat ion . 

Somet ime s as granular masses or a s  rounded or sub-rounded grains in sand . 

Spec ific Gravity : 3 . 1  to  4 . 3 .  

Hardne s s : 6 to  7� -

Streak :  whi te ; difficult t o  obtain . 

Dist ingu ishing Feature s :  hardness , absenc e  of c leavage , 12 s ided crystal habit , 
and high spe c ific gravity , which i s  a little higher than s imilar appearing 
hard gem minerals . 

Oc currenc e : common as accessory minerals in a large variety of r ocks all over 
the world , but part icularly c ommon in contact depo s it s  and in gneisses  and 
schist s . Also found in c rystall ine l imest one , serpent ine s , granite ,  and 
occas ionally in volcanic rocks ; and because or its res istance t o  weather ing 
it is often found as rounded grains in r iver and sea  sand s . 

S imilarit ies : z ircon , beryl , c orundum, spinel , staurolite , epidote , and ol ivine . 

Uses : most important in t he manufac ture of abrasives , e spec ially abras ive -coated 
papers and clot hs . Flawle s s  garnet s  may be used as gem st one s or  " jewel" 
mount s .  

GEMS ( PREC IOUS AND SEMI-PREC IOUS ) 

There are a large number of pre c i ous and semi -pre c i ous stones and a c omplet e 
l i st i s  not given in t hi s  bulletin . Mos t  of t he commercial forms found in Ore ­
gon are varieties  of s ilica , ( quart z ,  c halcedony , opal ) and are d iscus sed in Bull­
et in no . 7 ,  Gem Minerals . of . Oregon . 

GOLD 

Gold i s  a metal whose chemical symbol i s  Au , and it is found most  commonly 
in t he free state , alloyed wit h a minor proport ion of s i lve r .  

Color : deep t o  pale yellow , with s omet ime s a silvery t inge . 

Luster : metall ic . 

Cleavage : none . 

Fracture : hackly ; malleable and duc t i le . 

Form : usually finely d isseminated t hrough the containing roc k ,  but m egasc opi cally 
seen as rolled grains , flake s ,  wire stringers , nugget s , and rarely a s isometric 
c rystals , rounded or subrounded as placer gold . 
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Spec ific GravUy;: . i1..5 to  19 ; pure Au i s  19 . 3 .  

Hardne ss : 2! to,. �' . 

Streak : pale yellow , gold -ye llow ( same a s  the c olor } . 

Dist inguishing Features : uni form pale yellow c o lor , high spe c if ic gravity , mal­
leability and duc t ility . Pyrit e and chalc opyrit e are harder and are br it t le . 
Golden colored mica i s  scaley and has a much low·er spec ific gravity . 

Occurrenc e : Gold i s  widely d istribut ed in t he earth' s crus t , oc curring in quartz  
ve ins along with pyrit e , chalc opyrit e , galena , sphalerit e , arsenopyrite ; et c . ; 
and in stream and beach placers along with suc h heavy minerals as magnet it e ,  
ilmenite , garnet , z ircon , plat inum , etc . 

Similarit ie s ; pyrit e , chalcopyrite , phlogopite ( go lden ) mica . 

Use s : bas i s  of currency ; in the arts . 

GRAPHITE 
( graf ' - ite ) 

Graphite is one of the softest mineral s , and is a component of "lead" in lead 
penc ils . When pure ,  it contains 1001. of t he element carbon , t hereby having the 
same c hemical composit ion as t he d iamond ; but often it has impurities  of ferric 
oxide , c lay , e t c . The mineral has rather l imited d i stribut ion in Oregon , ma inly 
in graphi t ic schist s . 

Color : stee l grey to black . 

Luster : met all ic to dull . 

C leavage : basal ; perfect in one dire c t ion , separat ing t he mineral into thin 
scale s ,  whi ch are flexible and sec t ile .  

Fracture : unimportant . 

Form : usually found as foliated ( like matted leaves. ) masses , as minute d i ss emin­
ated scale s , or as granular e arthy masses . 

Spec ific Gravity : 2 . 2 . 

Hardnes s : 1 - 2 ; so ft greasy feel . 

Streak : black or
.
dark steel grey . 

Dist inguishing Features :  it s s oftne ss , greasy feel , black stain on the f ingers , 
and it s black streak , which is different from the greenish or bluish grey 
of molybdenite . 

Oc currenc e : graphite i s  widespread in nearly all kinds of metamorphic rocks . It 
has been found as beds , ve ins , and embedded masse s ,  as laminae or scale s  in 
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gran i t e , gne i s s ,  c ryst all ine schi st , quart z it e , l ime st one , and al so in b as ic 
e rup t ive ro ck s .  

Similarit ie s :  molybdenit e ,  specularit e ,  and solid hydro c arbon s .  

U se s .  graphit e i s  u sed i n  t he manuf acture o f  penc i l s ,  c ruc ible s ,  lubr i c at in g o il s ,  
and st ove pol i sh .  

GYPSUM ( Selenit e , Alaba st e r ) 
( gyp I - $UIJl )  

The m i ne ral gy p sum  i s  c al c i um sulphat e ( CaS04 . 2H 2 0 ) , c ont aining t wo mole cule s 
of wat e r . When one mo le cule of t he wat er i s  driven of f  by he at ing , a powder -
c alled Pl� st er of Par i s  - i s  formed . If wat er i s  added t o  t he powder , the mix­
ture w i ll harden when allowed t o  st and for � few hour s ,  and form a c ake or c ement . 
Shoul d t he he ut i ng pro c e s s  be c arr i e d  too far , all wat er i s  driven off and the min­
e ral anhydri t e  ( C aS04 ) i s  fo rmed , wh ic h ha s l i t tle co�mne rc ial use . 

Gypsum o c curs in v arious forms : 

1 .  Sele nit e :  the cle ar , c olorle ss c ry st all ine form . 
2 .  Sat in Spar : a f ibrou s v ar i e ty . 
3 · Alab a st e r :  a f ine - grai ned vari ety u se d  fo r  st atuary . 
4 .  Rock gyp sum ,  or gyp s i t e : t he more c ommon c omme rc ial source .  

Color : whit e ,  grey , pink , brovm , et c .  

Lust e r :  pe arly , silky , somet ime s  dull . 

Cle avage : some variet ie s have p e rfect  c le avage in o ne direct ion , imperfec t  in 

anot her , and are f ibrou s in a third . 

Fracture : fibrou s and sub-concho idal ; brittle . 

Form : gyp sum vari e s  from foliat e d , f ibrou s ,  c olumnar , and granular m as se s t o so ft 
white powdery c oat ings ( gyp sit e ) and to s ingle pl aty and f i sh- t a i le d  c ry stals . 

Spe c if i c  Gravity : 2 . 3 .  

Hardne s s : � t o  2 .  

Stre ak :  whi t e . 

D i s t ingui shing Feature s :  softne s s  ( ea sily sc rat che d with f i ngernail } ; one per­
fect c le avage in cryst all ized kind s ;  and no n-effe rve sc enc e in a c id s .  To 
d i st ingui sh it f rom anhydrite t he spe c imen should be c arefU lly we i ghed , 
strongly he at ed for considerable peri o d  of t ime ,  and if i t  l o s e s  we ight 
markedly , it i s  gypsum .  

Oc currenc e :  a s  bedded d epo sit s a s so c iated w i th salt and l ime stone ; f ormed d irect ­
ly by t he evaporat i on of inland seas . Secondary gyp sum may originate 
through t he i nt eract ion of sulphur i c  a c id or o the r sulphat e compound s w i th 
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l ime st one o r  some other c alc areous sed iment . 

Similarit ie s : anhydrite , c alc i t e , zeol ite s , t alc , and mi ca . 
Use s : for t he manufacture or c alc ined gypsum ( plaster of par i s ) ; for t he manu­
---- fac ture of c ement ; for a s o i l  stabil izer ; for a pa int f iller ; for a flux ; 

and for ornament s .  

HALITE ( Rock Salt ) 
( hay ' -11 t e ) 

Hal ite i s  the natural f orm of sodium chloride ( NaCl ) ,  or common t able salt , 
whic h i s  s o  e s s e nt i al t o  t he  healt h of man . It is also e s sent ial to the chemi ­
cal indus try , and fortunate ly t he Unit ed Stat e s  has extens ive reserve s . 

Color : t ransparent o r  whi t e  when pure ; oft en t int ed ye llow , p i nk ,  or blue . 

Luster : vit reous . 

C leavage : cub i c  perfec t  and eas i ly developed . 

Fracture : c oncho idal ; br it tle . 

Form : halit e  i s  fo und as cubic c rystals , as cubic fragment s of larger c ryst als , 
and as granular t o  c ompact ma s se s . 

Spec if ic Gravity : 2 . 1  to 2 . 6 .  

Hardness : 2i . 

Streak : whi t e . 
Dist i ngui shi�g Features :  it s sal ty t ast e , perfec t  c ubic cleavage , and softne s s . 

I 

Oc currenc e : mos t  c ommon in . s ol id form as roc k salt ; found in bed s  or a s  s alt 
dome s ( salt struc ture s ) a s s oc iat ed with l ime s t one , gypsum , anhydr i t e , as 
well as calc ium and m�ne s ium chlorides . Also oc curs in s e a  water and i n  
br ines o f  inland o r  c o a s t a l  l�e s wh ic h have no out le t . 

S imilar it ies : such chlor ides as s ylv i t e  ( KCl ) or carnal ite (KMgCl � . 6H2 J ) , which 
are of t e n  found wi th hal i te . Fluorit e i s  muc h harder and occurs a ifferent ly .  

Uses : for t able s alt and i n  t he chemical , gla s s , and ceramic indus t r ie s . 

HEMATITE ( Spe cular Iron , Red Iron Ore ,  Kidney St one ) 
( hem 1 -a-t i te ) 

Hemat i t e  is an iron ( ferric ) oxide ( Fe2 0� ) ,  conta ining when pure 70� iron . 
It i s the mos t important ore of iron in the Great Lake s region and in t he  s out hern 
Appalachian Mountains . Some hemat it e occurs in Columb ia c ounty , northwest of Port ­
land , Oregon , but mos t  of the i ron o re of this reg ion i s  l imonit e .  Hemat it e i s  
found in many forms : 
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Specular iron ( speculari t e ) is stee l grey , dark brown , or 
brown i s h  black f o l iat ed or flaky hemat it e . 

Kidney ore ( red hemat it e ) is o ft e n  red or dark brow n ,  oc ­
curr ing in c o lumnar , f i brous o r  reniform ( mammillary ) 
masse s .  

Ool it ic hemat it e i s  the red s ed iment ary iron ore of the south­
ern Appalac h ian Mount a ins . It looks l ike c ement e d  buc k­
sho t , and cons i s t s  of small , rounded c o n cret i onarv �ra ins . 

Massive hemat ite i s  import ant in the Lake Superior regio n ,  
C olor : s t e e l  grey , bro;om , red , and bla ck . 

Luster : metall ic , s ome t imes dull . 

C leavage : none . 

Fracture : earthy ,  hac kly , and somet ime s conc ho idal . 

Form : as describe d  abo ve , the f orm is variable . 

Spec if ic Gravity : 5 . 0 .  
Hardness : 5� t o  6� . 

St reak : a br ight brownish red or dark red , and i s  a d i st inc t ive phys ic al pro ­
perty . 

Dist ingu i shing Feature s :  brownish red s t reak , non-magnet ic character , and low 
water content or comple t e  ab senc e of wat e r . 

Oc currenc e : both as d i s s eminat ions and ma s s ive with var i ous roc k a ssoc iat ions 
as cont a c t  metamorphic depo s i t s ; a s re s i dual alterat ion d e po s it s ; as meta­
somat i c  replacement s of c herty iron c arbonat e ; and a s  hemst i t e  schists in 
met amorphic rocks . It is very widely d i s t r i but ed in sma ll d epos i t s . 

S imilar i t ie s : l imonit e ,  magnet i t e , c hromit e ,  i lmenit e , and frankl i nit e . 

Us e s : t he mos t  important iron ore . 

IlMENITE 
( i ll ' -men- it a ) 
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Ilmeni te i s  t i t aniferous iron oxide ( FeTi03 ) . It i s  very common in c oarse ­
graine d ba s ic igneou s  rocks and has many charact erist i c s  s imi lar t o  magnet i te , 
hemat ite , and c hromit e .  

Color : iron black . 

Luster : sub -me t a ll ic and met allic . 

Cleavage : none . 

Fracture : c onchoi dal ; brit t le . 
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Form : it is found as t abular crystals and flat plates ; as d is s eminat ed grains in 
c ompact mas se s ; and as loose rounded sand gra ins . 

Spe c ific  Gravity : 4 . 5  to 5 .  

Hardne ss : 5 - 6 . 

Streak : black to brownish black , but darker t han hemat it e . It s compo s it ion i s  
s imilar t o  hemat i t e  except t hat one molecule o f t itan ium has replaced one 
mo lecule of i ron . 

Dist i ngui shing Features :  browni s h  blac k st reak . 
net ic . Chromite oc cur s  in octa hedrons . 

Non-magnet i c  or weakly mag-

Oc currenc e : in ba s ic c oarse -gra ined igneous rocks and in black s and s; � s s oc i ate� 
with magnet ite , hemat ite , chromi t e , pyr it e , garne t ,  e t c . 

Similarit ie s :  magne t ite , hemat i t e , frankli nit e , c hromi te , wo lframit e ,  et c . 

Use s : ore of t itanium , used i n  pa i nt s , and in st eel alloys . 

LIMONITE ( Brown Hemat i t e , Bog Ore , Yellow Ocher ) 
( lie ' -moe -ni t e ) 

Limonite is hydrat ed ferr i c  oxide ( 2Fe2 0; . 3H2 0 ) , containing when pure about 
60 pe rc ent iron and about 14 percent wat er . 

Color : ocher-ye llow t o yellowi sh brown , t o brown . 

Luster : in compact var i e t i e s  often s i lky t o  sub -met all ic , but ge nerally dull or 
earthy . 

C leavage : none . 

Fracture : uneven , c onchoidal . 

Form : variable , occurr ing as botryo idal , nodular , pisoli t i c , and porous . 

Spe c ifi c  Gravity : average s ; . 8 .  

Hardne s s : 1 t o  5 ;  about 5 �  when pure . 

Streak : ye llowi s h  brown . 

Dis t i ngui s hing Feature s :  it s ye llowi sh brown streak , it s high water c ontent , and 
i t s  st ruc ture or form . 

Oc currence : . . . •  as a se c ondary mi ne ral formed by t he bre ak i ng  down o f  iron-
bear i ng mineral s and rocks . It bas the same general chem i cal compos it ion 
as c ommon rus t  wh ic h forms on met al l i c  ir on when exposed t o  a humid atmos­
phe re . I t  may oc cur as a s ed iment ary bedded depos it , as a metasomat i c  re­
placement of l ime stone , and a s  pseudomorphs . 
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i.Jnilar it ies : hemat ite and other iron oxides , manganese oxides , bauxite . 

Uses : as an ore of iron and as a yellow pigment . 

MAGNESITE 
(mag ' - neb- s it e ) 

Magne s ite i s  magne s ium c arbonate (l�O, } ,  c ontaining 4? . 6  percent magne s ia 
. ( MgO ) . Somet imes it is hard and t ough owing t o  admixed s ilic a .  In sedimentary 

depos it s i t. may be mechanically mixed with calc it e and dolomit e , which have very 
s imilar physical �ropert ies ; somet imes it contains a little s iderit e . Extens ive 
depo s i t s  occur in Stevens c ounty , Nashington , and in Ca ifornia and Nevada . 

Color : snow-white to grey ; also reddish or brown . 

Luster : vitreous to dull . 

Cleavage : in the cry st alline variet ie s ,  rhombic  like c alc i te . 

Fracture : c o ncho idal in fine -grained c ompact masses .  

Form : most c ommon in compact , porce lain-l ike masse s ; somet ime s  c oarsely crystal­
l ine and granular as in t he Washington depos it . 

Spe c i fi c  Gravity :  } . 0 .  

Hardne 9s : }� to 4! , somet ime s harder whe n  silica i s  admixed . 

Streak : white . 

Dist inguis hing Features · it s fairly high s pec ific  gravity and hardne ss , it s 
t oughness , it s very f i ne -grained t exture ; and it s mild effervesc enc e in cold 
d ilute HC l . 

Oc currenc e :  t he larger deposit s are lenses  in sediments formed by hydrothermal 
replacament of dolomit e ;  some deposits  are formed by the alt erat ion of rocks 
rich in magnesia , and are assoc iated with metamorphic minerals such as talc , 
chlorit e ,  serpent ine etc . 

S imilarit i e s : calc it e , dolomit e ,  and rhodochro s it e . 

Use s : t he great est demand is for refract ory purposes ; other uses are as a c hem­
ical acc elerator in rubber , and for c ement s .  

MAGNETITE (M�gnet ic Iron Ore , Lodestone ) 
( mag ' - neh-t i t e ) 

Chemically magnet it e is iron oxide Fe �o4 , some t imes wr itten FeO . Fe?O� . It 
is usually stronply magnet ic and will deflect a compass needle . 
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C o lor : dark grey t o  iron-black . 

Lus t e r : me t all i c , somet ime s �ner dul l . 

C le avaee : not d is t inct , but i t breaks or pary s parallel to t be  o c t ahedral fac e s . 

Fracture : sub -c onchoi dal ; brit t le . 

Form . mo st c ommonly o c c urs as small c rys t a ll i ne  or non - c ry st all ine grains ei t he r  

embe dded in a mas s ive rock or loo s e  i n  bla ck sand s . Somet imes found as o c ­
t ahedral c ryst als and as granular mas se s . 

Spe c i f i c  Grav i ty : 5 .  �­
Hardne ss : 5�  to 6·t 
St reak : black . 

Dis t i��ui sh ing Featu�s : magne t it e  is � t rongly magne t ic , t hat i s , it  i s  at t ract e d 
t o  a magnet , and t he •• lod.e s t one " var i e ty will a c t as a ' magne t . It h as a 
black s t r eak wh ich d i fferent i at e s  it f rom c hromi t e  or hema.t ite . Bot h  frank -

' 

l m 1 t e  and i lme ni t e  have a s imilar s t reak , but a re only weakly ' magnet ic . 

! Oc currenc e : ,  ma···ne t i t e  i s  very wi dely tl i s t r ibut e d , be inr; very c otmnon i n  c rys tal-

l ine ba s ic i e:neous ro c lc a s .  small gra �Jls an<i as :Scp:regated mas s e s . It is 
also c ommo n in hie:hly met amorpho sed ro(: ks {llld in con� act me t amorph ic d e po s ­
i t s . l�agne t i t e  i s  u sually t he princ i pal c onst ituent of " bla ck s and " . 

Similar i t i e s : i lme n it e , f rankl init e ,  hema t i t e , and c hromit e .  

�: an iron ore . 

HALACHITE 
(mal • -a-kit e )  

Malac h i t e  i s  a hydrous c oppe r c arbonat e , Cu2 ( 0H ) 2C03 , c o nt a ining when pure 
57 · 4  percent c oppe r and 8 . 2 perc ent of c hemic ally c omb i ne d  water . 

C olor : emerald green . 

Lust er : v i t r e ous and velvet y ,  often du ll or e art hy . 

C le avage : unimportant . 

Fr acture : uneven , s omet ime s  sub-concho i dal ; br it tle . 

Form · c ommonly mammi llary or kidney- shape d  wit h banded s t ructure ; a ls o  mas s ive ; 
st alact i t i c ; cryst als rare ly d i s t inct , but whe n present t he i r  form is s lender 
o r  a c i c ular . 

S pe c ific Grav i tz :  3 . 9 - 4 . 0 .  
Hardne s s : 3l t o  4 .  
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Streak : pale green . 

Dis t inguishing Features :  uniform emerald green color ; effervescenc e in cold dil­
ute HCl; fibrous o r ac icular crystal structure . 

Occurrence :  malachite result s from ox�dat ion of other c opper minerals and i s 
found in the upper oxidized zone of' copper depos its . 

Similarit ies : weat hered azurit e , chrysocoll a ,  turquo ise , and smithsonite .  

Use s : ore of c o pper ; some variet ie s  used as gam stone s . 

MANGANESE 'MTh'ERALS 
(man 1 -gan-ease ) 

There are s ix fairly common manganese minerals . Each is described under a 
separate head ing , as f o llows mangan i t e  .. ps ilomelane , pyrolus ite , rhodochros ite , 
rhodon i t e , and wad . The � s+ is a oof't mixture of  s everal of' the o ther oxide s . 

' " W'GANITE 
( man ' -gan- it e ) 

Mangani t e  is a hydrous manganese ox . .  c ,e , 'Mn2 0 ; . H2 0 c ontaining when pure 62 . 4  
pe rc ent mangane se . It :. s  a sec ondary mine ral commonly f i ll i ng  v e in s and c avit ies . 

�: iron-black or dark grey . 

Luster : submetall i c . 

Cleavage : when pre sent , in one or two direct ions parallel to t he lengt h of' the 
c rystals . 

Fracture : uneven . 

Form . i.n c olumnar and f'i brous masses and in prismat ic crystals , wh i ch are vert i ­
- o aEy s tr iated· and often grouped in bundle s . 

Spec ific Gravity : 4 3 . 

Hardness : 4 .  

St reak . redd i sh brown t o  black 

D i st inguishing Feature s � i t s  cryst all ine struc ture · harder than pyrolusite , soft ­
er t han ps ilomelane ; streak . 

Oc curre nc e : mo s t  :..: ommonly as a sec ondr.ry mineral f ill ing velns and cavities  asso ­
c iat ed wit h  b arit e and c alc i t e  and also found in residua l clays w it h psilomelane . 

S imilarit ie s :  ps ilome lane , pyrolus ite . 

Uses : an ore of' mangane s e . 
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MERCURY ( Quicksilver ) 

Metallic mercury , or quicksilver , oc casionally occurs free in nature as 
small globule s , usually assoc iated with c innabar , in quicksilver depos it s . 

Mercury minerals are : mercury , c innabar , metac innabarite , and calomel . 

These minerals are included in a group which have s imilar phys ical propert ies 
with the general chemical formula R Al Si02H20 ,  ( t he "R" standing for K, Mg , Fe , 
Li or Ti ) ,  and are a s  follows : muscovite ,  biotite , phlogopite ,  vermiculite , and 
lepidolite . The ir phys ical characterist ics : 

Color :  various ; water c lear t o  dense black . 

Luster · c leavage surfaces  are pearly t o  vitreous . 

Cleavage : perfect basal cleavage ; mica may be split int o  t hin sheets . 

Fracture : seldom developed . 

Form : when crystallized , most micas form squat pseudo-hexagonal prisms . 

Specifi c  Gravity : 2 . 7 - 3 . 1 .  

Hardness : 2 . 5  - 3 . 5 .  

Streak : whit e  to  pale green , usually lighter than the solid mineral . 

Distinguishing Features :  perfect basal c leavage . 

Occurrence : mica i s  found in nearly all of the ac id igneous rocks such as gran­
ite , syenite , diorite , and pegmat ite . Commerc ial sheet or book mica is 
found in granit i c  pegmat ite . Mica flakes are a c ommon const ituent of many 
sands . Mica is also generally cont ained in schi sts . 

Similarit ie s : chlorite , gypsum , talc . 

Uses : muscov ite and phlogopit e are used a s  insulat ing materials in  electrical 
apparatus . Phlogopite c an withstand up t o  1000° C .  Vermiculite after 
heat treatment i s  used for insulat ing purposes in building construct ion . 
Pov1dered vermiculite and muscovite are used in roofi ng compounds . 

The mica minerals as outlined  above have individual characterist ics as 
follows : 

Muscovite (H2K Al3 ( Si04 ) 3 ) ,  i s  usually pract ically colorless , but is somet imes 
grey , light green ana yellow . It is commonly found in foliated masses and 
scales . In pegmat ites it may oc cur as large books . Muscov ite i s  usually 
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flexible , and r e s i stant to weather ing . The f ine-graine d  variety of  muscovit e i s  
c alled seric ite , and g ives a golden sheen to  the rock i n  w hich i t  appears . 

Biot i t e : ( (HK) 2 (MgFe } 2Al2 ( S i04 ) 3 ) i s  t he most c ommon form of mica , and is usual­
ly dark green or black in  color . It has less  f lex ib ility and i s  less  re­
s is t ant t o  weathering than muscovit e .  

Vermiculit e :  this mineral , which resembles biot ite , i s  c ons idered t o  be  a hydrat ­
ed form of b iotite . It possesses  t he peculiar property of exfoliat ing or 
expand ing t o  a remarkable degree whe n heat ed , even w i th a match .  Thi s  char­
acteristic i s  due to t he f ormat ion of s team between the separate laye rs . 

Phlogopit e (Magnes ian mic a ) : t h is is a brown or amber colored mic a ,  compo s it ion 
of which i s  c loser to t hat of biot i t e  "; han t o  muscov ite . Its  c olor appears 
golden on c leavage surfaces  and is s ome t imes mistaken for gold flake s when 
finely d iv ided in sand . 

Lapidolij;,j;l.. ( lithia- iron mica ) : t h is mine ral i s  rather rare . It ha s been found 
in pegmat ites  and is mined as an ore o f  lithium . It is eas ily recognized 
by its rosy lavender color , whic h  is  almos t unique among minerals . 

MOLYBDENITE: 
(moe -lib • -de -nit e ) 

:Molybdenit e is molybdenum sulfide (MoS2 ) ;  it ha s an appearance very s imilar 
to t hat of graphite . 

Color : bluish lead grey . 

Luster : metallic . 

Cleavage : perfect in one d irection , almost micace ous . 
flexible and sect i le . 

Fracture : none . 

The s heet s  are s lightly 

Form : hexagonal ,  but molybdenite is s eldom found in crystal form. It usually oc ­
-- curs as foliated mas ses or as  dis seminated ( scattered ) scale s . 

Spe c i fic Gravity : 4 . 7 - 4 . 8 .  

Hardness : 1-lrr, sl ight ly greater t han graphite ; eas ily scratched with t he f inger 
nai l .  

Streak : greenish t o  bluish black , but makes a bluish-grey t o  greeni sh grey mark 
on paper . 

Dist ingui shing Features : molybdenit e is  very s imilar t o  graphit e ,  but may be dis­
t inguished part icularly by i ts greenish to bluish streak on  a streak plate . 
Graphit e streak i s  lead colored . Molybdenit e also has higher spec ific grav­
ity an d a br ighter c olor . 
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Occurrence : found in the more s il iceous rocks ,  such a s  granit es and pegmat ites , 
in ve ins , in c ontact deposit s ,  and a s  disseminat ions in country rock . 

S imilarit ies : graphit e .  

Use s : ore of  molybden�� . 

MONAZITE 
(mon' -a-z ite ) 

Monazite is  , · �  • •  a phosphate of the cerium metals with a formula which 
may be represented as ( Ce , La , Nd , Pr )P04 . but thoria and s ilica are nearly always 
present . The importance of monazite commerc ially i$ due to the the ria c ontent . 

Color : honey yellow , brown , redd ish . 
Luster : res inous , t ranslucent in grains ; large crystals in rocks dull t o  opaque . 
Cleavage : part ing { similar to  cleavage ) may be prominent in one direc t ion .  
Fracture : c oncho idal t o uneven . 
Form : usually in  the form of grains in various sands ; somet imes in prismat ic  

crystals and in masses in gne issoid rocks and pegmat ites . 
Spec ific  Gravity : 4 . 7  - 5 . 3 . 
Hardness : .5 .  
Streak : grains usually too small to give a s treak . 
Distinguishing Features :  color , mineral . a ssoc iat ion . Monazite possesses radio­

act ive propert ie s strong enough to affect  a photographic plate .  If an un­
exposed photographic plate or f ilm is wrapped in black phot ographic paper , 
without expos ing it to t he light , and a key , c o in or o ther small , d i st inc tly 
shaped metal object  having a small amount of the supposed monazite sand on 
top of it is placed on the ou.t s ide of the black paper , the radioact ive rays 
given off by the monazite will pass through t he black paper but not through 
the metal object , and the photographic negat ive will b e  fogged except where 
covered by the metal object . The plate or negat ive is then developed in the 
usual manner ; a fogged plate will ind icate the presenc e of radioact ive mat ­
erial . 

Oc currence :  in some sand deposits , and in gneisses  and pegmat ites . 
Similarit ie s : sphene ( t itanite ) and z ircon ;usually opt ical tests  are necessary 

to detect the presence of monazite in sands . 
Use s : as  a source of thorium which when made into a nitrate i s  used in incandes­
-- cent mantles . 

MtJSCCV:rrE 
(muss 1 -ko-vite ) 

( sea Mica ) 
NICCOLITE ( Copper Nickel )  

( nick 1 -ko-lite ) 

Nic colite  is nickelarsenide , havi� the c hemical formula NiAs . 
ly c·ontains a l it t:)..e iron , cobalt , sulphur , and ant imony . 

Color : pale c opper red . 
LUSter :  metallic . 
Cleavage : none . 
Fracture : uneven .  
Form :  nearly always mass ive . 
�if ic Gravity : 7 . 3 3 - 7 . 67 .  
Hardne ss : .5 - 5t .  

It usual-



FOR OREGON PROSPECTORS AND COLLECTORS 

Streak : pale brownish black . 
Dist inguishing Features :  color , spec ific  gravity , mineral assoc iat ion . 
Occurrence : found assoc iated with nat ive silver and smalt ite  and more rarely 

with copper and other metallic sulphides . 
·.· Siniilari t ie s : pyrrhot ite . 
Uses : ore of  nicke l .  

NITRATES 

7 3b 

Nitrates  include such minerals as  c ontain the nit rate radical , and are 
usually soiuble in water . The princ ipal mineral , nitrat ine , is commonly known 
as soda niter . Chemical c ompos it ion :  usually sodium nitrate , although impuri ­
t ie s  ma y  also b e  present . 

Color : white or colorless . 
Luster : earthy . 
Cleavage : pract ically ident i cal with calc ite , that is , at angles of' 73°30 ' . 

This  is known as rhombohedral cleavage . ( See Calc !te ) . 
Fracture : not apparent . 
Form : nitrat ine crystallizes in rhombohedrons ( see Calc ite ) very similar to cal­
---- c ite . Usually , however , the mineral is mass ive and the crystal form is  dis -

t inguished  with difficulty .  As the mineral is  soluble in water , i f  t he wa ­

ter is evaporated . crystals may form that will permit id entif icat ion . 
Spec ific Cravity : 1� - 2 . 
Hardness : li - 2 . 
Streak � white  • 

Di stingui shing Features : it s cool , saline tast e . 
Occurrence : nitrat ine i s  soluble in water . Therefore deposits  are usually found 

in arid regions , such as southeastern Oregon . In t hat region , it i s  asso ­
c iated with rhyolites , and occurs i n  c avit ies as incrus tat ions . There have 
been effort s made to mine the nitrates  on a c ommerc ial s cale , but the y have 
met with no great success  because t he depos it s  are not extens ive . 

Similarit ies : none . 
Uses : nitrat ine or nitrates  are valuable for fert ilizers and in the manufacture 

of potassium nitrate . 

OLIVINE 
( ol ' - i -vene ) 

Olivine is  a s i licate with varying amount s of' iron and magnes ium and a gen­
eral formula of (Mg , Fe ) 2Si04 . It is the chief' rock-forming mineral of' the ul­
tra-basic  rocks , making up a large percentage of such coarse -grained types as per­
idot i te . Pure olivi ne rock is called "dunite" . Olivine appears as crystals in 
many basalts . 

Color : ye llowish green to bottle green . Weathering may give it a reddish to 
-----rust yellowish green aolor . 
Luster : vitreous . 
Cleavage : not dist inc t . 
Fracture : concho idal , brittle . 
Form : usually found in disseminated masses ( grains scattered through the rock ) or 

segregat ions of' granular masses . The crystals are orthorhombic and tabular . 
Spec ific Gravity : 3 . 3 .  
Hardness : 65 - 7 .  
Streak : colorless . 
Dist inguishing Features :  its  olive-green color and the absence of c leavage . 
Occurrence : basic , or  f'emic , igneous rocks such as peridot ite and basalt . Segre-

gat ions of s i zeable masses may be commerc ially important . 
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Similarit ies : epidote . 

Uses : large masses of dunite  have important use in  the manufacture of refrac­
tories . Low iron content is  required , as presenc e  of iron seems to  c ause 
its  fus ion at lower temperatures .  Clear crystals are used as gems , 
under the name of peridot . 

OPAL 
. ( 0 ' -pal ) 

Opal i s  an hydrous form of s ilica . 1Nhen pure it may be used as  a gem . 
More frequent ly it i s  mixed with clay and o ther impur it ie s . It is s ilicon 
dioxide W !. t h  water ( Si02 . 2H20x } . 

Color : any c olor . Prec ious opal has a play of c olors due to minute fracturing . 

Luster : greasy to  pearly .  

Cleavage : none . 

Fracture : c onchoidal . Very brittle , the most fragile o f  all gems . 

Form : amorphous ( non-crystall ine ) silica in lumps and masses .  

Spec ific  Gravity : 2 t o  2 . 3 .  

Hardness : 5i to  6! . 

Streak : none . 

Dist inguishing Features :  it s softness  and lower spec ific gravity dist inguish it 
from quartz and chalcedony ,  as does it s greasy luster . 

Occurrence : opal i s  deposited from alkaline solut ions and has no crystalline 
structure ( amorphous ) . It may alter to  chalcedony through loss of water and 
by becoming cryptocrystalline (microscopic crystals ) . 

Similarit ies : chalc edony .  

Uses : certain variet ies are important gem materials . 

ORPJMENT 
( or ' -p ih-ment ) 

Orpiment i s  an arsenic sulfide ,  with a lemon yellow color . Some realgar is 
usually present . It s color and assoc iat ion with realgar make it an easy mineral 
to ident ify . ( See Realgar ) . 

Color : lemon-yellow . 
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C l e avage : no t d i st in c t . 

Frac ture : no ne . 

Form :  fo l i a t e d  ma s se s , or powdery inc ru st at i on s .  

Spe c if ic Grav i ty .  3 . 4 - 3 . 5 .  

Hardne s s · 1 � - 2 . 

st re ak : pale lemon -ye llow . 

Di st ingui shi ng F e ature s :  ye llow c olor . 

O c curr enc e and As so c iat ion : a ve in m i neral usually a s so c iat ed w i t h  realgar . 

Similarit ie s :  no ne . 
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Use s :  synthe t i c  sr sen i c  t r i sulf id , known a s " k ing ' s yellow "  i s  u se d a s  a p i gment . 

ORTHOCLASE 
( o r 1 -tho-klaze ) 

( se e al so Feld spar and Plagio c l a se ) 

Ortho c lase i s  the mo st c ommo n membe r  of a group o f  feld spar s c alled po t a s ­

sium , o r  alkal i , feld spa r s  on ac count o f the ir c ompo s i t ion . Orthocla se i s  f ound 
in t he more a c id i c or s i l ic eou s rocks . 

Color : wh it e , grey , pink or red . 

Lu st e r : v it re ou s  t o  pearly . The suc c e ss ion of t hin c le avage plane s t hat g ive r i se 
t o  t he step-l ike appearanc e provide t he c ond it i o n s  ne c e s sary for pe g,rly lu st e r . 

Cleavage : in two d i re c t i o n s  at right angle s . The c le avage s may have a s t e p - l ike 

appearan c e  Vlhic h re sult s fr om the break acro ss t i ny c le avage surfac e s ,  and may 
be be st ob served by ho lding t he rock or spec imen t oward the l i ght and t urni ng 

i t  i n  variou s d ir e � t i on s  Li ght i s  refle c t ed from t he se surf ac e s  a s  from a 
mirro r . It may b e  not ic ed that only half the c ry st al refle c t s l i ght , t hat a 
sl ight turn or ro t at ion \\ i ll refl e c t  l i ,ght f i·om the o t he r  half a s  the f i r st 
go e s  d ark . Th i s f e ature i s a re su.i.t of what i s  known as C arl sb & d  twinning . 

Fract ure : In some whit e variet ie s t he f ract ure may b e  co nc ho idal . 

Form :  ort hoc l a s e  o c cur s d i s semi nat e d  t hrough rock ma s se s  and a s  at t ache d and em­

bedded c ry st al s .  

Spe c if i c  Grav i ty :  2 . 54 to 2 . 6 . 

Hardne s s : 6 t o  6 . 5 . 
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St reak : whi t e . 

Dis t ingui shing Feature s :  orthoc lase i s  d ifficul t t o  d i st ingu ish from plag i o c lase . 
If an example of C arlsbad twinning can be found , t he fe lds p�r is probab ly 
o rtho c lase whi le polysynthet in twinnin&�: i s  c ertain to be developed i n  plagio -
c la se . . . • " . . • . . . . . . . . . . . . . . . . . Often i t  is 
nec e ssa.1·y t o  ident i1'y i t  merely a s  re ld spar . 

Oc currenc e : orthoclase i s  �lsual ly found in t he more s i lic e ous rocks , such as gran ­
i t e , d i ori t e ,  et c . , but may also o ccur in a ce rta in few basi c roc ks · The ark­
os ic sands tone s  of w g ste rn Oregon carry s ome orthoclase . Large masses  of or­
thoclase are found i n  pep)llat i t e s , and in th is f orm t he mine ral ha s an e c onomic 
value i n  pottery and china c lay operat ions . Feltlspars alter to kaol in , which 
i s  a type of " pure " c hina c lay . Slight alterat ion may c loud some c l eavage 

surfac e s . Comple te alterat ion may leave clay ( kaolin ) in place of t he fe ld­

spar , or it  may be r emoved ent i rely and depo s it ed el sewhere . 

S imilarit ie s :  plag ioc lase . 

Uses : c e ram i c s . 

PHOSPHATE ROCK 

Phospha t e  ro ck is c ompo sed large ly of the amorphous ( non-crystal l ine ) mi neral 
c ollophane , a c a lc i um  carbonate -phosphate .  It is a d iff i cul t material to ident ify 

without b lowp i pe or c hemi c al te sts  because of it s i ndefinite c harac ter . Suspected 
phosphate rock shoul d be s e nt to  a labor atory for ident ification if means are not 

ava Hable for mak ing t he t e s t  in the f ie ld . 

PITCHBLENDE 

Pit chblend e  i s  a c omplex c ompound of uranium and oxygen hav ing no de f in ite 
chemi c a l  c ompos i t i on . Rad ium is pre se nt i n very small varying amount s . 

Color : grey-green t o  b lack . 

Luster : pitchy or gre asy t o  dull . 

C le ava�e : none . 

Fracture : concho idal to  une ven ; br it t le . 

Form :  mas s ive . 

Spec ifi c Grav ity : 6 , 5  t o  8 , 0 .  

Hardne s s : 

Streak : 

r::.:L -" 2  

o l ive -Rreen t o  blac k .  
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di s t ingui sh ing Feature s :  it s h igh spe c i f i c  grav ity d i st inguishe s it from black 
minerals of p i t chy lus t e r . If plac ed on an unex po s e d  photographic plat e i t  
wi ll fog the f ilm .  

Simi lar i t ies : it is s imilar t o  p it c hst one or obs idian , in c o lor , fracture , and 
luster , but i t  i s  easL.y det ermine d by i t s s pe c i f i c  grav ity . 

Occurrenc e : in met all i fe rous ve i ns wit h s ulphi de s of lead , iron , c opper , c obalt 
and z i nc . 

tTse s : it is a s our c e  o f  uranium and rad i um  

PLAG IOC Lt.SE 
( plaj t -ee - oh-klaze ) 

( see  also Feldspar and Ort ho c lase ) 

Plag ioc lase i s  one of the pr inc i pal roc k forming mineral s . lt b e longs t o  t he 
feldspar group , and i s  actually a group of mi nerals i t se lf . ( Se e  Feldspar ) .  The 
plag io c lase minerals vary i n  c ompo s i t ion from s od ium ( al b i t e ) t o  c a lc i um  ( anor ­
t hi t e ) aluminum s i l i c a t e , and are a l s o  known a s  t he soda-l ime feldspars . 

� o lor : whit e  t o  grey , some t ime s  wi t h  a play of co lors as in labrador i t e . 

Lust er : vitreous . 

Cleavage : perfect in one d i r e c t ion and le s s  pe rfe c t  in anot her at nearly r ight 
angle s to the f irst . Gro ove s or s t r iat ions that are p arallel t o  the long 
edge of t he c le ava?e S are a s ur e  ind i c at i on that t he feldspar is a plagioclase , 

Frac.t ure : poorly developed . 

:!'orm : it se ldom oc curs i n  cry s t a l s  whic h c an be i dent i f ied as suc h . 
in bas i c  rocks plag ioc lase has a lath- shape . 

Spe c i f i c  Grav i ty : 2 , 6  - 2 . 7 .  

Hardne s s : 6 .  

Streak : whi t e . 

D i s t ingu i s h ing Feature s : s imi lar t o  orthoc las e .  

As a rule , 

Oc currenc e :  Plag io c lase i s an e s sent i al f e ld s par in t he more bas ic igneous r o cks , 
part i cularly and e s ites and basalt s .  Some plag ioc lase ( usually albi t e ) oc ­
curs in t he s i liceo us igneous rocks . If fo und i n  s e d imentary roc ks , it has 
result e d  from the dec ompo s i t ion of an igneous rock c o nt aining plagio c la s e . 
:\.l so i t  - is cont a i n ed  in s ome me t amorphic r ocks . In fact , all r ocks s hould 
be suspe c t e d  of c ont ain ing s ome f G ld s par unt i l  proven otherwise . Alt erat i o n :  
t o  s aussur i t e , a greeni sh aggregat e o f  zo i s i t e  minerals , al s o  to clays , s imilar 

S imi la:-i t ie s :  ort ho c la s e . to o rthoclase . 

Use s : s imi lar t o  orthoc lase 
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PLA.TINUM 

Plat inum is a he avy , s ilvery whi t e  metal found in rounded grains , s c ale s , 
irregular

' 
lumps and s ome t ime s  as nugget s . If iron is al loyed w it h  platinum 

i t  may be sli ght ly magnet ic . 

C o lor : s i lvery whit e . 

Luster : br ight met al� ic . 

C leavage : none . 

Frac ture : hackly ; malle able . 

�orm : rounded gra ins , scale s , irregular lumps and s omet ime s nugge t s . 

Spe c i f i c  Grav ity : 14 - 19 . 

Hardne ss : 4�- .  
Streak : light steel grey . 

Dist inguis hing ]'eature s :  high s pe c if i c  grav ity and malleab i l ity . 

Occ urrenc e . found J.n placers and in ba s i c  ( non- s i l ic eous ' rocks su ch as per id­
ot it es an1 dunites w it h  chromit e , oliv ine and serpe nt ine . 

S imilar it ie s : s l ight ly-rust e d  t o  bright i ron or s t e e l  shavings . 

Us e s : j ewe lry ; sc ient i f i c  use s ; c at alys t . 

PROUSTITE ( Ruby S i lver ) 
( proo s ' - t i  te ) 

Prous t it e  i s  one of t he s o -calle d " ruby s i lver " ores and is c hemi c ally 
c la s s e d  as a s flv e r -arsenic - sulf ide ( Ag}AsS3 } . Pyrargyrite , a s i lver -ant imony­

sulfide ( Ag3SbS3 ) i s  the o the r '' ruby s ilver'' . C olor and streak may d i st ingui s h  
t h e  two . 

C o lor : s c arle t -vermi l i o n . 

Luster · adamant ine . 

C lc avq�e : one d ire ct ion , goo d . 

Frac ture : c onc ho idal t o  uneven . 

Form : ma s s ive,. and as d i s t inc t  crystals . 

Spe c i f i c  ''ravi -+;y : 5 . 57 - ,5 . 64 .  
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Hard ne s s : 2 - 2�- .  
St reak : Scarle t -vermilion . 

D i s t inguishing Fe atures : i t ha s a light e r  c o l or and s t reak than pyrargyr i t e . It s 
s imilarit y t o  c upr i t e  and c i nnabar r e quire s blowp ipe - t e s t s  t o  d i st ingu i s h  be ­
t·neen them . 

O c currenc e :  as a v e i n  mineral . 

S imilar i t ie s : pyrargyrite , c upri t e , and c innabar . 

Us e s : ore of si lver . 

PSILill�EL\NE ( Black Hemat ite ) 
( s i l - om ' - e - lane ) 

Ps ilome lane i s  an impure hydrous ox ide of mangane se . 

� olor : bl�ck t o  b rown . 

Lu st e r :  earthy , subme tall i c  to dull , opaque . 

C l eavage : none . 

Fracture : conchoidal , i f  any . 

Form : amorphous , no c ry s t all ine st ruc t ure . It is a compact ,  mas s ive to  earthy 
m inera l . Some t ime s in botryo idal and st alac t it i c  shapes .  

Spe c i f i c  GraYity : 3 . 7  to  4 . 7 ,  depe nd i ng  on it s pur i t y . 

Hardnes s : 5 -6 , depe nd i ng on i t s  pur i ty . 

Streak : browni sh black t o  brown . 

!:lis t in.�u ishing Featllre s :  it s hardne s s  d i st ingui she s it from pyrolus i t e  and 
manganit e , and it s darke r s t reak from l imonit e .  

Oc currenc e : o c cur s in r e s id ual c lays and in bog depo sit s . It may o ccur as an 
alterat ion pr oduct wi t h  o the r mnngane s e  mine rals . 

S imi l a r it i e s : pyrolus it e , manganit e ,  l imonit e .  

Use s : ore o f  mangane s e . 

PUMICE AND PUMIC ITE . 

Pumic e and pumi c i t e  are not mine rals , but rocks , c ons i s t ing of a fa irly pur e 
ag�rega t e  of a mi neral c ompound . They are c ompo sed ma inly of f ine v e s i cular , fib­
r o u s  Gla s s . The ir chemic al analyses show t he c ompo s � i on t o  b e  very s imi lar to  
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the more s il i c e ous lavas . Oft en pumice i s  porphyr it i c , c ontaining crystals of 
feldspars , amphibole s and pyroxene s . Both re sult from t he  volcanic e ru�t ion of 
salic lavas . 

· Fwnice is very porous and light of we ight . It i s  found i n  fragments rang­
ing in s i�e ·from sand t o  large b locks .  Because of the abundanc e o f  sealed g lass 
cells sone spec imens w ill float indefinit ely .  

Pumi . it e  is  volc ani c ash o r  dust wh ich has result ed fi om thecomplete d i s rup­
t ion of pumice dur i ng a volcanic explosion.  The winds spread the dust outward 
from t he source ove r the surrounding c ountry , upon whi ch it usually set tle s as a t hin 
blanket Somet ime s  . h ic k  d e posit s have be e n  formed where the w ind had drifted 
the a sh int o a pro t e c t e d  c anyon or by the s t reams having transport e d  and depos -
ited it i n  a lake . 

Be use pumic e and pumi c i  t e  are c hemi cally and phys ic ally nearly t he same 
they will be described as one . 

Color l ight c olored , mo st ly white and grey . 

Luster vit reou s  t o  dull ; separate grains are gl assy appearing . 

Form . soft porous be ds , wh ich form powdery t alu s slope s . 

Spe c ific Gravity . around 2 . 5  whe n all the ai r - c e lls are broken down . 

Hardne � s : 5 . 5  t o  6 

D i s t inguishing Feature s :  glassy appearance , porous texture and gr it t ine s s , when 
c rushe d be twe en t he  t eeth . Insoluble in ac ids�  

Oc ur ·enc e s : 
rocks . 

Similar! t i e s  

in s t rat ified laye rs int erbedded w ith sed iment ary and volcan ic 
Usually abundant in a region of fa irly rec ent vo lcani c act ivity . 

d iat omit e , s i lty c lay .  

Use s : about 8 8  pe rc ent i s  used for c leansing and s cour ing compounds , and the rest 
for abras ive a ,  c ement admixture s ,  acous t ic stuc co and p laster . 1 

PYRARGYRITE ( Ruby l:lilver ) 
( pie -rar ' -gee-rite ) 

Pyrargyri t e  i s  one of t he so -c alled nruby s i lver" ore s , the othe r be ing prous ­
t it e .  The pr i  c ipal d ifferenc e s  be �veen the two are color and streak .  Pyrargy­
r i t e  is a s i lver ant im:. ny sulfide ( Ag3SbS3 ) and proust ite is  s ilve r-arsenic -sulfide 
( Ag3AsS3 } 

C olor : black to dark red ; thin plates are deep red . 

Luster : met al l i c -adamant ine . 

Cleavage : one direct ion good ; one d ire ct ion poor . 
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Frac ture : conchoidal t o  uneven .  

Form : ma s s �ve . Crystals are pr ismat ic . 

Spec ific Gravity : 5 . 7  - 5 . 9 .  

Hardness : 2·� .  

Streak : purplish red . 

.� 
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Dis t ingui s hing Features : red fragment s and purpli sh red streak - pr oust i t e  has 
a br ight e r color and streak . 

Occurrence : a ve in mineral for�d by a sc end i ng solut ions . 

Similar it ies : proust ite ; cuprite , and c innabar . 

Use s : ore of s i lver . 

PYR ITE {Fool ' s  Gold ) 
( pie • -rite ) 

Pyrite i s  iron sulfid e , a compound of iron and sulphur (FeS2 ) . 

Color : s i lvery t o  pale brass -yellow and may tarn i sh brown with a beaut iful play 
-------of c o lors ( ir idescenc e ) .  

Luster : met allic . 

C leavage : imperfec t , cubic . 

Frac ture : c onc hoidal t o  uneven .  

Form : pyrite c rystall i ze s  i n  t he i s ome t r i c  system and i s  o ft en found a s  cube s , 
pyr i t ohe drons , octahedrons , and as mass ive and granular bodie s . Pyr i t ohe dron 
face s  have 5 edge s . The crystal �ace s  are oft en striated , or grooved . 

Spec ific Gravi tr :  5 . 0 .  

Hardne ss : 6 t o 6 . 5 . 

Streak : green ish to brownish black . 

Di st ingui s hing Feature s : the hardne s s  and br i t tle nes s of pyr ite d i s t inguish it 
from gold . Chalcopyrite and pyrrhot it e can Qe scrat ched wit h a knife , where ­
as pyr i t e  c an not . It i s  dist inguished from marcasit e with d ifficulty . 

Oc currenc e : pyrit e is t he most common and widely d i st ributed o f  the s ulfides . 
It may oc cur in a rook as a result of t he primary , or original depo sit ion 
from a mo lten c ond it ion , or it may be sec ondary . Solut ions cont ain ing iron 
are fre que nt ly re duc e d  by carbon and we often f ind pyrit e  i n  coal and i n  c ar­
bonac eous sediment s .  Waters c arrying so luble sulf i de s may also deposit  py­
r i t e  from s o lut ion . 
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.\i t e rat i on : pyr i t e t e nds t o  alt e r  to l imonite , the " iron-rust " mine ral . Many 
t ime s t he alt e rat ion has pro c e eded in a manner whe reby t he l imonit e t akes 
the crys t a l  form of t he pyr i t e  ( pseudomorphism ) by replac ement . Each a t om 
of oxyge n rep lac e s  an atom of sulphur and we say t ha t  t he l imoni t e  i s  a pseu­
domorph aft e r  pyrite . 

S imilarit ies : marc a s it e , pyrrhotite , c halc opyr i t e , gold , and arsenopyrit e . 

Use s : pyr i t e  i s  not c las sed as an iron ore , alt hough the pure mineral c ont a ins 
---- 46 . 6f. iron . It i s  us ed in t he manufac ture of s ulfur i c  ac id , but sulf ur i s  

replac ing pyr i te for t hat use . Go ld i s  s ome t imes a s s oc iated with pyri t e , 
but it s pre sence cannot be pred i c t e d  by an " eye -ball as say" . 

PYROLUS ITE { Black Oxide of Mangane s e ) 
( p i e • -row - lue • - s i t e } 

Pyro lus i t e  is a hydrous ma ngane s e  oxide , 'Mn02 (H20  l x -

C olor : black . 

Lus t e r : me tall i c  to dull ; opaque . 

C leavage : none . 

Frac t ure : spl int ery ; often d i st ingu i s hable . 

Form : f i b rous and co lumnar ; ma ssive . 

Spec i f i c  Grav i ty : 4 . 8 .  

Hardne s s : 2 -2k ; s o i ls t he finge r s  very read i ly . 

Streak : black . 

D i s t ingu i shing Features : . it s soft ne s s  d i st i ngu i s he s  i t  from t he other black man­
gane se minerals . 

Occurrenc e : u sually an alt erat ion produc t of mangan i t e . 

Simila r i t i e s : manganit e ,  ps i lome lane , limon i t e . 

Use s : ore of mangane s e . 

PYROXENE 
( p i e '  - rox -ene ) 

Pyroxene i s  a general name applie d t o  a group of c omplex s i l ic at e  m inera l s , 
of wh i ch t he pr inc ipal one s are : 
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augit e 
d iop side 
hype r st he ne 
ae gi rite { acmit e )  
e nst at i t e  ( and  bronzit e ) 

rhod o n i t e  (wh ich see ) 
he denbergi t e 
d i allage 

spodume ne 

It i s  v e r1 d i f f icult t o  d i st ingu i sh some o f  t he se mi ne ral s by mega sc opi c 
( hand le n s ) met ho d s ,  so t hey are . U scu s sed a s  a group . 

C o lor : u sua l ly blac k , but may b e erey , gree n ,  brown , and even whit e { d iop side ) ,  
-----and p i nk ( rhodonit e ) .  

Lu st er : vitreous t o  pe arly . 

C l e nvs ge : two we ll-developed c l eavage s , parallel t o  t he length o f  t h e  c ry st al s ;  
at ne arly r i ght angle s t o  e ac h  o t her . 

Frac ture : uneven ;  b r i t t l e . 

Fo rm :  t he c ry st al s are stubby a s  a rule , and have a c ro s s s e c t ion that i s  square , 
or nearly so . They some t ime s  o c cur in bladed and c olumnar ma s se s .  

Spe c if i c Gravi ty : 3 . 2 to 3 . 6 .  

Hardne s s : 5 to G .  

St reak : wh it e t o  grey - gre en . 

D i s t in gu i sh ing Fe ature : ( se e  amphibole ) 

Pyroxene A:nphi bole 

d ark brown , dark gre en , 
Color gre e n ,  black ; black ;  may be 

may be r e d  o r  l i ght gre e n ,  
whit e : whit e . 
two c leavage s ,  two c l e avage s ,  

Cle avage with angle be - w it h  angle b e -
twe e n  plane s 
87°  � 93° 0 

twe en plane s 
5 6° & 12 4 °  D 

short c ry st al s  long c ry s t al s ,  
Form some t ime s  

fibrou s  
C ro s s- or t en same a s  six sided 
se c t ion of c l e avage , 
cry st al ne arly squ are 

Hardne ss 5-6 5- 6 

Ep idot e Tourmal ine 

usually a black ; al so p1nk , 
d i st inc t ive pale gre e n .  
pi st achio-
green 
one c l e avage poor c l e avage 

long c ry st al s , long cryst als , 
wit h str iat i on s w i t h  st r i at ions 

six sided triangular 

6 
6-7 7 . 7 -5  
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Oc currenc e :  
one s . 
monly 
e r ing 

p yroxenes are a s s oc iat ed w i t h  i gneous roc ks , espec ially t he bas i c  
Pyroxene s  are c haract e r i s t i c  o f  ba salt s and gabbros , and do not com­

oc cur in ro cks that c ontain quart z .. They are read i ly d e c omposed on weat h­
and are no t usual ly found in s·ed imemt ary r oc ks . 

Alt erat ion : pyroxene s read i ly alter t o  c arbonat e s  and oxides and are g enerally 
the f i rst mineral s in bas i c  igneous ro cks to be affe c t e d  by weat her ing . Un­
der int ense met amorphism t hey may alt er to amphibole . 

Similar i t ie s : amphi bole , ep idot e , t ourmal ine . 

Use s : • . . , . • . , " , . • . . Jade ite  ( includ ed in the pyrox -
- ene group ) i s  used as a semi --pre c i ous anC. ornament al s t on e , espe c ially in 

Ghina . 

PYRRHOTITE ( se e  p . 9 8b ) 

:iUM'I'l 
( kwart s )  

Quart z i s  one of t he  mos t c ommon minerals . 1!.any valuab ie minerals are asso­
c i at e d  w ith s i li c eous ( ac id \ rocks  of w h i c h  quart z  i s  an import ant c ompone nt .  
Chemic ally i t  i s  c omposed of s i l i c o n  d ioxide , Si02 , of whic h t here are three main 
var i t i e s : 

1 . �uar t z  
2 Chalc edony ( se e  c halcedony ) 
3 , Opal ( se e  opal ) 

Color : c o lorle s s , whi t e , ro s e , amethyst , e t c . 

Luster : vit reous . 

Cleavaee : none . 

Fracture : concho idal . 

Form : c rystals o f  hexagonal form wit h po int e d  pyramidal ends are c ommon in places 
whe re they have ha d an opport unit y t o  grow unhampered . More fre quently quartz 
i s qu it e ma s s ive , t he c rys tall ine s t ruc ture not  be ing apparent t o  t he eye .  

Spec ific Gravi ty :  2 . 6  - 2 . 7 .  

Hardnes s  7 . 

Streak : none . 

Dist in�u ishing Feature s :  t he hardne s s  and l ac k  o f  c l e avage are qu it e  d ist i nct ive . 
'C'sually has a glassy appearanc e . 

Oc currenc e :  found in mos t ac i d  igneous rocks ; a lmost never found in ba s ic roc ks . 
round �s grai ns i n  sandst one s ;  as n�s s ive and cryst all i ne quart z in ve ins , 
forme d by ascend i ng or descend ing solut ions . 



FOR OREGON PROSPECTORS 1UID COLLECTORS 8,5 

Similarit i e s :  beryl , s c he e l it e , ·w hit e f e l d spar s .  

U se s :  c ry st al s  o f  large s i z e  are u sed i n  the manuf ac ture o f  opt i c al le nse s .  

Ma s s ive v ar i et ie s are u se d  a s  flux , refract ory , ab ra sive , grit s ,  e t c . r:e ar­
ly pure quart z sand s and sand st one s are u sed in t he manufact ure of gla s s .  

�tEALGA..-q 
( re e �al 1 - gar ) 

Realgar i s  an arsenic sulf ide , o c currin g  a s  an i ncru st at io n or a s  d i s sem i n­
at ed grai n s .  

Color : red , wh i c h  change s
'' 

to o r ange a s i t  alt er s  t o o rpime nt . 

Lu st er : adamant i ne t o  re si nou s . 

C l e avage : generally no t d i st i n gu i shable . 

Fractur e : c o ncho i dal . 

Form : ma s s iv e  and granular c ry st al s .  

Spe c if i c  Grav it y : 3 . 5 . 

Hardne s s :  li t o  2 .  

St re ak : orange ye l low . 

D i s t i ngui shing Fe ature s :  lowe r spe c if i c  grav ity and hardne s s  than c innabar . 

O c currenc e : ve i n  mine ral a s soc iated w it h  st ibni t e , c i nna b ar , pyrit e ,  e t c . 

Simil ar i t ie s :  c i nnabar . 

U se s :  mino r so urc e o f  arsenic . 

RHODOCHROSITE 
( roe ' -doe - c row ' - si t e } 

Rhodo c hro si t e  i s mangane se c arbonat e (MnC03 } . 

Color : p i nk  t o  b r�;ni sh red ; al so ye llow i sh grey and t an .  

Lu st e r : v i t reou s t o  pe arly . ., ,. 
Cle avage : in 3 d irec t ions at ob l ique angle s - rhombohe dral , - l ike calc it e .  

Fracture : uneven ; brit tle . 

Form : in rhombohe dral ma s se s ,  and a s  c ry st al s ;  o c c a s i onally c o lloform .  
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Spe c ific Grav i ty : 3 . 5 - 3 . 6 .  

Hardne s s : 3i - 4i.  
St reak : wh i te . 

D i st ingui shing Features : rho doc hro s i t e  i s  heavi er t han c a l c i t e  or do lomi t e , and 
i s  s ofter t han rhodon i t e ; s oluble with efferve s c e nc e  in warm hydro c hlor i c  ac id . .  

Occurrenc e : in ve ins w i t h  s ilver and l ead ore s ; also found wit h other manganese 

ore s . 

S imi lar i t i e s : calc it e , d o lomi t e , w�gne s i t e , and rhodoni t e . 

Use s � an ore of mar�ane s e . 

RHODONITE 
( row ' -do e -nit e )  

Rhc cl c,nit e is mar..gane s e  s il i c at e  (1:nSi0 3 ) belongi ng t o  t he pyroxene grou p , but 
e a s i ly a c & t i ngu i s h e d  by it s c o lor . 

C olor : p l nk  to r e d , 2>oJn· '; J.me s s t a ined black by mtwganese oxide s . 

Lus t er : vitreous , 

Cleavage : in two d ir e c t i o ns at ne arly r i ght angl e s  ( 92 �0 ) . 
Fracture : c oncho id al to une ve n .  

Form : c le avable and e: w.pa. c t  :Y'i� s s e s . 

Spe c i f i c  Grav i tz :  3 . 4  - 3 o 6 ,  

Hardn e s s : 5l - 6t ; t oug h . 

Streak : whi t e .  

Crys tals a r e  t r ic l in i c . 

Dist inguishing Feature s : i t s hardne s s  is great e r  t han r hodo c hro s it e , and i t s  c leav­
age i s  mor e rec t angular t han rhombohedraL It ha s higher spe c if i c  grav i t y  

than ortho c lase . 

Oc currenc e : rhodoni t e  o c curs in ve i ns and as ac ce s s ory mi neral in var ious d e po � l t s . 

S imile.r i  t ie s : ri1od J chro s i  t e , magne s i t e , ortho c lase . 

Use s : rhodon it e  i s  u sed a s  an ornament al s t one and as a gem material . 
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RUTILE 
( rue ' -teel ) 

Rut ile is a t itanium oxide ( Ti02 } •  

Color : brownish red to black . 
sub-

Luster : adamant ine to metallic . 

Cleavye : unimportant . It is imperfect ,  at right angle . 

Fracture : upeven ; brittle . 
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Fo� : embedded grains or cryst als . 
- etrating other crystals . 

Long , thin , ac icular crystals are found pen-

Spec ific Gravi tz: 4 . 2 .  

Hardness : 6-6-i. 

Streak :  pale brown . 

Di st inguishing Features :  it s s pec ific gravity is lower th!n cassiterit e ; crystal­

lizat ion , color and adamantine luster are dist inct ive . 

Oc currence : as accessory mineral in ve ins , and in pegmat ites ; commonly as crystals 
embedded in quart z or feldspar ; as secondary mineral ;  and as const ituent of 
auriferous sands . 

Similarit ies : cassiterite , z ircon . 

�: coloring material for porcelain ; manufacture of ferrot i t anium ; paint s . 

SCHEELI'l'E 
( she ' -lit e ) 

Scheelite is calc ium tungstate ( CaW04 ) ,  one o f  the important ores of tungsten , 
and i s  important as a strategic war mineral . 

The mineral is rat he r difficult to determine by ord inary f ield met hods , but 
its high specific gravity allows i t  to be detected even when d is seminated through­
out the rock , by ordinary panning , in the same manner as gold . It s appearance i s  
very s imilar to t hat of quart z ,  but i t  may b e  pos i t ively ident ifie d by the use of 
the ultra-violet lamp . 

�: whit� . grey , or pale colors . 

LuSte r :  sub-adamant ine ., 

Cleavage : in one d irect ion , i nt errupted . 
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Fracture : uneven , brit t le . 

Form : crystals are tetragonal , whi le massive forms show little c rystal develop­
ment . 

Spec ific Gravity : 6 . 0 .  

Hardne s s : 4i t o  5 .  

Streak : white . 

Dist inguis hing Features :  it s high spe c ific gravity and luste r ;  it s pale .,..blue;; tluor­
e scenc e  in ultra-violet l ight i s  d ist inct ive . 

Oc currence : in ve ins i n  crystall ine rocks , assoc iated w ith c as siter ite , t opaz , apa­
t ite and wolframite in quart z .  In Oregon found at c o ntac t s  ot granite and 
l �estone , assoc iated with garnet , epidot e , molybdenite , etc . 

S�ilarities : quart z .  

Uses : ore of t ungsten , which is used widely in manufacture of tool ste els . 

• 
SERPENTINE 

( ser • -pen-t ine ) 

Serpentine is c onsidered t o  be a hydrated magnes ium s i licat e , with formUla 
E4Mg3Si209 or 3Mg0 . 2Si02 . 2H20 .  It usually contains a small amount of iron replac -
ing magne s i um .  · 

Color : usually greenish ; also browni sh , redd ish , and variegated . 

Luster : sub-res inous to greasy . 

C leavage : not important . 

Fracture : conc hoidal t o spl intery . 

Form : usually mas sive ; somet imes fibrous . 

Spec if ic Gravity : 2 . 5  - 2 . 65 .  

Hardness : variable , 2l-4 . 
Streak : whi t e , sl ightly shining . 

Dist inguishing Features :  softness , greasy luster , •reel" , and absenc e of cleavage . 

Occurrenc e : commonly as masses ,  often of great s ize , result ing from alterat ion of 
certain rocks , notably peridot ite . The f ibrous variety , chrysot i le , is des­
cr ibed under asbestos . 

Similarit ies : talc , int o whi ch it may grade ; chlorite . 

Uses : ornamental stone ( verde anti que ) ;  mineral
· 

filler . 
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SIDERITE 
( sid ' -er- ite ) 

Siderit e is iron carbonate ( Feco3 ) and is a minor ore of i ron .  

Color : brown t o  grey . 

Luster : highly vi t reous to sub-adamant ine 

Cleavage : 3 direct ions at oblique angles ( rhombohedral } ,  like that of calc it e , 
with curved crys tal faces l ike do lomit e .  

Fracture uneven ; brittle . 

Form : s iderite oc curs in crystals muc h l ike those of c alc ite . Some of the crys ­
tal faces may be curved , like those on do lomite It more usual ly i s  found 
· n  c leavable masses , c rust s , c oncre t ions , and oolites . 

Spe c '. fi c  Gravity : } . 8 . 

Hardne ss : 3 . 5  to  4 . 

Streak : pale brown, t o  grey . 

Di . t inguishing Feature s : it i s  s imilar to ·alc ite and dolomite , hav ing t he same 
cleavage , but it  has a higher spe c ific grav ity Its c olor and general ap 
pearanc e is  like that of sphalerite , but i ts rhombohedral c leavage and h igh 
luster is d ist inct ' ve .  

Occurrence : Siderit e is u sually a gangue mineral in depos it s  that are formed by 
replacement s .  A variety kno�n as spheros iderit e  oc curs in cavit ies in 
basalt and was first rec ognized by amateur mineralogi s ts at Spokane . 

Similarities : calc ite , dolomite ,  s phalerite . 

Uses : it is a minor ore of iron . 

SILVER 

The more important s i lver minerals are : 

*Nat ive Silver ( Ag )  
*Argent ite Ag2S 
Sylvanite AuAgTe4 
Pyargyrite Ag3SbS3 

Those starred are described 

Proust it e Ag}AsS3 
Stephan� t e  Ag5SbS4 
Polybas it e (Ag . Cu ) l6Sb2S 
*cerargyrit e AgCl 

in thi s  bullet in . 

Nat ive silver i s  found at a number of local i t i e s , somet imes in large masses . 
It may c ontain up to 10 percent gold , or small amount s of c opper . plat inum , ant i ­
mony , b i smuth , mercury . 

Color : t i n  whi te t o pale yellow - usually dull and t arni shed . 
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Luster : metallic .  

Cleavae;e :  none 

Fracture : hackly ; ductile and malleable . 

Form : wire , thin sheets , skeleton crystals , rare ly as nugge t s . 

Spec ific Gravity : 10 . 1  - 11 . 1 .  

St reak : s i lve r -whi t e , metal l ic . 

Dist inguishing Feature s :  c olor of freshly cut surface , and ma lleab i l i ty .  

Oc curre nc e : a ve in mineral associated with c obalt , nickel , c opper , and lead ; and 
with other silver minerals from which i t  was derived . In the gossan , or " iron 
hat "  of s ome ore depo s i t s , it oc c urs as nat ive s i lver . It is rarely found 
as nugge t s , in placer depo sit s .  

Similar i t ie s : galena , nat ive ant imony , and st ibnite . 

Uses : monet ary ; in the arts ; ·and in manufacture o f  chem ic als . 

SMALTITE ( C o , Ni )  A.s 2 
( small ' -t it e ) 

Smalt ite is cons idered to be a diars enide of c obalt , but nickel is usually 
present . The mineral has been  found in the ores of certain Ore gon mine s . 

C olor : t in white to steel grey , somet imes irridesc ent ( ra inbow c o lors ) .  

Luster : metallic . 

Cleavage : absent . 

Fracture : granular ;  brittle . 

Form : massive , without cleavage , although cubic cryst als may be found oc c a s iona l ly . 

Spe c if ic Gravity : 5 . 5 - 6 ; 8 .  

Hardnes s : 5k-6 . 
Stre ak : greyi s h-black . 

D i s t ingu i sh i ng Feature s : color , spec i fic gravity . Smalt it e i s  very s imilar to  
ar senopyr it e  and t o  cobalt ite but may be dis t inguishe d  from them by c hem i cal 

and micros copi cal te sts . 



FOR OREGON PROSPECTORS AND COLLECTORS 9 1  

O c c urrenc e :  it oc curs with silver and copper ores and i n  ve ins w i t h  ore s  of 
nickel and c opper . Oxidat ion of smalt it e re sult s in erythrite , a pink , ;. 
eart hy mineral , known as "cobalt bloom" whi,ch characterizes  out crops of some 

depo s i t s  of c o balt minerals . 

Similarit i e s : arsenopyri te ; cobalt ite ; pyrite . 

Uses : ore of cobalt . -

SMITHSONITE ( Dry-bone ) 
( smit h ' -son - ite ) 

Smi t hsonite i s  z inc c arbona t e , znco3 . 
Color : whi t e  t o  varied ; somet imes blue or gre en . 

Lu st e r : v i tre ous . 

C leavage : has 3 d irectlons of c leavage at oblique angle s ( rhombohedral )  wi th 
c urved edge l ike do lomit e , but t hey are not prominently developed . 

Fracture : uneven ; brit t le .  

For.m : it oc curs a s  nodular ma s se s  an d rough l drusy ) crust s . 
crystal form . 

Spe c ific Gravitx: 4 . 3  - 4 . 5 . 

Hardne s s : 5 .  

Streak : c o lorle s s . 

Rarely found in 

Dist1ngui shing Feature s : harder than othe r  c arbonat e s t hat have rhombohedral 
ol�,avage . The green and blue variet ies resemble . chrysocolla but are hea.v­
i;ert,)md harder . 

Occurrence : smithsonite occurs in the oxidized zone as an alterat ion product of 
sphalerite . 

Similarit ies : chrysocolla , calc ite . dolomite . 

Uses : minor ore of z inc . 

SPH.\LERITE (Ros in Jack , Black Jack , Zinc Blenda } 
( sf'al • -er-ite } 

Sphaler ite i s  an important ore of z inc 
d i c at ing t ha t  it '' i s d ifficult t o  determine . 
decept ive . !t :s zinc sulf ide ( ZnS ) . 

and i t s  name means "treacherous" in­
The Germans call 1 t blande , meaning 
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C o lor : variab le , pale yellow ( ro s i n  j a c k ) t o  black ( black jack ) depend i ng on 
amount of iron pre sent . Rare ly c olorle s s . ::>orne o f  i t  i s  t r ibolumine s c ent 
( deve lops an int erior glow w it h  f r i c t i on ) . 

Lus t e r : res inous t o  adamant i ne . 

C le avage : is very prominent . 
as dodecahe dral . 

Plane s  int e r s e c t  at angle s of 60° , a typ e kn oYm 

Fracture : c o nc ho i dal ; b r it tle . 

Form : mas s ive forms are mo.st common� 
cube ) ,  or some of i t s  mod ific at ions . 
( grooved ) .  

Spe c i f i c  Grav i ty : 4 . 0 .  
Hardne s s : 3 . 5  - 4 .  
St reak : pale ye llow t o  dark brown . 

. . . . . i s ome t r i c , l l ike a 
Some of t he fac e s  may be s t riated 

D i st ingu i shing Fe ature s :  s phaler i t e  looks : l ike a number of o t her mine rals . It s 
perfe c t  c leavage and re s i nous lust e r  are d i s t ingui s h i ng  fe at ure s .  It i s  muc h  
softer than garnet . 

Oc currenc e :  a s s oc i a t e d  wit h galena , chalc opyr i t e , pyr it e ,  and ot her sul f i d e s  in 
me t all iferous ve ins . Oft e n  found in  l ime s t one s and i n  c ont ac t -me t amorphi c  
zone s . 

Similar it i e s : garnet , s ider it e . 

Use s : ore of z inc . 

STIBNITE 
( st i b ' -nite ) 

St i bnit e i s  ant imony sulfide , Sb 2S3 , and , when pure , c ont a �ns 7 1 . 4  perc ent 
ant imony . 

Co lor : lead grey . 

Lus t e r : br i ll iant me t all i c  on fre s h  surfac e s , but on exposed fac e s  a lead -grey 
tarn i s h  d evelops . 

Cleavage : perfe c t  in one d ire c t i o n ; part i ng  i s s ome t ime s  evid enc ed by l i ne s  o n  
the c leavage fac e s . 

Fractur e : uneven . 

Fo rm :  pr i sma t i c  o r  ac i cular c rys tal s , bladed aggre gat e s , o r  granular mas se s . 

Spe c ific Gravity : 4 . 5 . 

Harclne s s : 2 ,  ( it c an be s c rat c hed w it h  t he fi nger na i l ) . 
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Dis t inguishing Features : cryst al form ,  hardness , low fus i b i lity ( it w i ll soft en 

i n  a match flame ) and perfect c leavage are d i st ingui shing features . 

lead , 
Oc currenc e : vein mineral in quart z with z inc , and me rcury sulphides ; somet imes 

a s so c ia t e d  w i t h  metall ic gold . 

S imilarit ies : gale na ; rut i le .  

Use s : impo rt ant source of ant imony , whi c h  i s  used in st orage batt ery lead ; i n 
bab b i t t  me t a l , in type met al , and in manufac t ure of chemicals and munit ions . 

SULFUR ( Br imst one ) 

Sulfur ( S )  i s  we ll known and generally e a s i ly determined . 

�: yellow to y e llow i sh-orange and -red , o c c as ionally grey . 

Lus t e r : re s inous t o  adamant ine . 

� l eavage : abs ent . 

Fract ure : concho idal , very b r i t t le .  

Form' :  c rystals ; c rus t s ; ma sse s .  

Spe c if ic Gravity : 2 .  

Hardness : l�- 2k ; va ry i ng wit h amount of impurit ies . 

Streak : c olorle s s . 

D i st ingu i s h ing Features :  ye llow color , low hardne ss ,  br it t lene ss ,  odor of sul fur 

d ioxide when burned , 

Oc currence :  it s associat ion w ith gy,psum as a result of volc an i c  act ivit y is we ll 
known ; re sult s f rom decompos i t ion of pyr i t e  in coal beds , where it o c curs 
in hot spr ing s depos it s , and in regi ons of act ive or ext inc t volc ano es . Com­
bined with other el ement s ,  sulfur forms sulphide s and sulphates , which occ ur 
w i dely d i st ributed in mineral depo s its . 

Similar it ie s : none . 

Use s : in the manufac ture of sulfur i c  � c id ; in paper making ; in manufacture of 
�npovrder , f i reworks , inse c t ic ides , fert i l i zers , et c . 
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TALC ( St eat i t e , Soapst one ) 

Talc is a sec ondary mineral forme d as ·  t he re sult of rock alt erat i o n .  I t  is  
c ommonly assoc i ated with serpent i ne , and with t alc ose or chlorit ic schist . Chem­
i cally it is hydrous magne sium s i licat e  and may contain small quant it ie s o f  iron 
and aluminum . It i s  very res is t ant t o  heat and may be used d irec t ly a s  re frac ­
t ory mat er ial . 

Color : whit e , grey , or p ale green . 

Lust er : pe arly . 

C le avage : pe rfe c t  in one d irect ion 
age , as a rule . 

compact var·i e t i e s  show no c le av-

Frac ture :  none . Flexible in t h in laminae , but not elast i c . 

Form : compact , mas s ive , in s c ale s , foliat.ed ( l ike matted leaves ) ,  and fibrous 
ma s se s . 

Spe c if ic Gr av�ty : 2 . 7 .  

Hardn e s s : when pure , 1 .  

Streak : wh ite . 

D ist ingui shing Feature s :  f o l iat ed masses may be mi stake n for mica but t he s heets 
are not e last ic . Talc has a " soapy" feel . 

Oc currenc e :  widely d is tr ibut ed and result s from me t amorphism ( alterat ion by heat 
or pre s s ure ) from bas ic roc ks . In many c ase s met amorphic a c t io n  produc e s  
a rook c alle d schist and if suffic ient t alc i s  present , i t  may b e  c las sed as 
a talcose schist . Purity vari e s  over a wide range . 

S � i l ar i t i e s : mic a ; chlor i t e . 

Use s : talcum powder ; refract orie s ;  glaze for paper st oc k ; mineral f i ller . 

TELiiJRIDES 
( tell ' -your- ide s )  

Tellur ides are c ompounds of t e llur ium wit h other met al s , usually go ld and s i l ­
ver . They are n o t  c ommon , a nd  a r e  d iffi cult t o  det ermine in t he f ie ld ; blowp ipe , 
chemic al , or opt ical me thods are usua lly nece ssary in order t o  det ermine t hem def­
init e ly . 

:Met allic t e llur ium ( Te ) i s  rare , but 
pean mine s , a s s o c iated with t ellur ide s . 

Sylvanit e 
Calaverit e 
Hes;5it e  
Pet z it e  

has been found in some Colorado and Euro ­
The best known t ellur ides are : 
( Au Ag )Te2 
AuTe2 
Ag2� ( Ag  Au ) 2Te 
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TETRAI-IEDRITE ( Grey Copper ) 
( tet • -rah-he ' -drit e }  
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Tet rahedrite , fre quently called "grey copper" , is a compound of c opper , an­
t imony and sulfur , w ith varying amount s of iron , z inc , and s omet ime s s i lver as 
impur i t i e s . The pure mineral contai ns 52� copper ; the s ilver-bear ing var ie ty 
may cont a in up to 30� silver .. 

Color : da!k iron grey . 

Luster : me tall ic . 

Cleavage : none . 

Fracture : uneven ;  bri t t �e . 

Form : i t s  name sugge sts that it oc curs a s tetrahedrons , a four-si ded figure , 
- with 3 edge s  on each s ide . • . • , • • . • • . • • . . . . • The usual form , 

however , is mass ive . 

Spec ific Gravity : 4 . 4  - 5 . 1 .  

Hardne s s : 3-4� . 
Streak : dark iron grey . 

Di st ingu ishing Features :  When crys tall ized int o t et rahedro ns , t he cryst �l form 
and color are d i st ingui shing c haracter ist ic s . Mass ive tetrahedrit e can be 
mistake n for chalc oc ite , but it i s  brit t le and chalc ocite is sect i le . 

Occurrenc e : It oc curs as a ve i n  mineral with c halc opyr i t e , galena , sphalerite , 
and s iderite . The mas sive ore i s  no t unc ommon in copper and s ilver mine s . 

Similarit ies : c halc oc i t e . 

Uses : ore of c opper , and oc cas io nally s ilver . 

TITANIUM MINERALS 
( t ie -tane 1 -ee-um )  

The most important t itanium minerals are described under the names o f  i lmen­
ite , rut ile , and t itanit e . 

TITANITE ( Sphene ) 
( t ie ' -t an-ite ) 

Titanite is calc ium-t itanium s ili c�te , CaTiSi05 . 

Color : varying t int s of yellow or brown . 
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Lust er : adamant ine t o  high v itreous . 

Cleavage : ind ist inct ; br it t le . 

Fracture : none . 

Form : Flat , wedge -shaped cryst als ; ma s s ive ; granular . 

Spe c i f i c  Gravity : 3 . 4  - 3 . 5 .  

Hardnes s : 5-5i .  

Streak : none , o r  whit e . 

D i st inguishing Feature s :  c rys t al shape . I 

Oc currence :  it o c curs in gran it o i d  r oc ks wit h  magnet i t e  and hornblende , as an 
ac c e s sory mine ral . In metamorphi c rocks , it probably oc c ur s  ·as a decompo ­

s it i on produc t of pyroxene s . 

Simi lar it i e s : magnet ite , hornblende . 

Use s : perfect c rystals have been used as gem s t ones . 

TOURMALINE 
( tour ' -ma-lene ) 

Tourmal ine is a c omplex s i l icate of boron and aluminum cont a ining chemic ally 
c omb i ned wat er , and i s  found as an ac c e s s ory mine ral in many rocks . It o c c ur s  in 
a var i e ty o f  c olor s , and i s  pyro - e l e c t r i c , t hat is , a c rystal w hich has be en he at ed 
w ill on cooling develop pos i t ive e l e c t r i c ity at one e nd and negat ive e le c t r ic ity at 
t he other . 

Colo r :  usually black , brown ish black , blui sh blac k ;  als o blue , green , red , and 
-----s omet ime s crystals are red at one end and gre en , blue , or black at t he other . 

Transpare nt t o opaque . 

Lus t e r : vit reous to r e s inous . 

Cleavage : none . 

Fracture : sub -c oncho i dal t o  uneven .  

Form : pri smat i c  ( long , s lender ) crystals ranging i n  s ize from slender , small 
ne edle s t o  t ho se t hat are 4 inche s and mo re in d iame t e r . Side s of c rys tals 
show str iat ions . 

Spe c i f i c  Grav ity : 3 - 3 . 25 .  

Hardne s s : 7 - 7i ·  

Streak : unc o lored . 
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Dist inguis h ing Featur e s : a crystal cross s ec t ion i s  rounded t r iangular , and it 

has no c leavage , as does hornble nde ; c ryst als often deeply striated . 

Occurrenc e : in pegmat ite s , grani t e s , �nd gne i sses , and c erta in o ther metamor­
phic ro cks . 

Similarit ies : hornblende , pyroxene (which eee ) . 

Use s : t he t ransparent red and gree n  variet ies are used as semi -pre c ious gem 
s t one s , known var i ously as rubell ite , ind icolite , Braz i lian sapphi re , Braz­
il ian emerald , Pe ridot of Ceylon ( peridot i s  gem qual ity olivine ) ,  achroite . 

'NOL."'RA1TITE 
(wolf '  -ram- ite } 

Wo lframit e  i s  o ne of the princ ipal tungst en minerals and i s  an iron , mangan­
ese , tungsten oxide ( Fe ,Mn )W04 . 

C o lor : dark brown t o  black . 

Lus t e r : sub -me t al l i c  t o  me t all ic . 

Cle avage : perfect in one direct i on . 

Fracture : uneven . 

Form : oc curs in c rys t als or aggregat e s  of c rystals , somewhat t abular in shape .  

Spec if ic Grav ity : 7 . 2 - 7 . 5 . 
Hardne ss : 5 t o  5t · 

Streak : black t o  dark reddis h brown . 

Distinc t ive Feature s : it s  high spec ific gravity , c le avage in one d irect ion , and 
metall ic lust er . 

Occurrence : wolframit e is  found in pe gmat i t e s  and in ve ins assoc ia t e d  with s i l i c ­
eous rocks . 

S imilarities : hubner ite (Mn'!T04 ) i s  very s imi lar t o  wolframite ; for ge neral f ield 
purpo s e s  hubner i t e  may be c ons idered as brown in c o lor and hav ing a brown 
st reak , while wolframite is g enera lly black in color and gives a black s treak . 

Use s : Ore of tungst en , which i s  used in tool s t e e ls and other steel alloys . 

ZIRCON 
( zir 1 -con ) 

Zircon , z ircon
'
ium s i li c at e  ( ZrSi04 } ,  is an ac c e s sory mine ral in ac i d  i gneous 

and met amo rphic rocks . It i s  c oncent rat ed in c ertai n sand s as it is r e s i st ant t o  
abras i o n  ( hardne s s of 7i} and to c hemical ac t ion . 
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Color : redd i sh-brown or grey ; somet ime s  yellow ,  red , or c o lorles s , rarely blue 
or green . 

Luster : adamant ine ; b r i l l i ant . 

Cleavage : imperfe c t . 

Fracture : conchoidal ; brittle . 

Form : usually found as small gra ins in r iver and beach s ands , in box-l ike crys ­
tals with pyramidal ends . 

Spe c i f ic Gravity : average s about 4 . 7 , whi c h  is rat her high for t ransparent mat ­
er ials . 

Hardne s s : 7 . 5 ,  hard er t ha n  Quart z .  

Streak : unc olored . 

Dist inguishing Feature s :  Crystal shape and hi g h  spec if ic  gravity . 

Oc currence :  lo o s e  c ryst als in s and s der ived from a r e a s  c o nt a in i ng granit ic and 
sye ni t i c rocks ; c rys t all ine rocks espec ially granular l ime st one , c hlorit i c  
and o t he r  schi s t s ; gne is s . 

S imi larit i e s : quart z ,  c a s sit e r it e  rut ile , d i amond . 

Uses : it i s used a s  a refract ory in the form of z irc onia bric ks ; in ferro -all oys , 

and , when pure , as a gem ; zirc on iwn compounds are use d as welding rod c oa t ­

ings , and in c eramic s ;  zirconium metal i s  u sed i n  rad io tube s . 
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ZEOLITES 
( ze e ' -oh-l ight s )  

9 8a 

The mine ral s of thi s family o f  hydrous aluminum , c alc ium and sodium silicat e s  
are very similar i n  compo sit ion,  a s soc i at ion , and mode o f  occurrenc e .  Many of 
them fu se easily ,  and give off water ,  hence the name , wh ich in Greek me ans H bo il­
ing stone " .  They are se cond ary after f eld spars . 

C olor · Mo st c ommonly c olorle ss to whit e . Also yellow , redd i sh , brown , grey . 

Luster : Vi treous . 

Cle avage : Usually �erfect in one d irect ion . 

Fracture Uneven .  

Form : Ne arly alway s i n  tw inned c ry st al s ,  often i n  sheaf -l ike aggregat e s . 
cube s ,  et c 

apec if ic Gravity : 2 - 2 . 4 . 

Hardne ss : 3 . 5  - 5 . 5 .  

St reak : Colorle s s . 

Platy , 

Dist ingui shing Feature s : Are all softer t han quartz , and do not have the c leav­
age no r  ef:t.'erve sc ence in HCl of c al c it e .  They u sually h ave good c ryst al form ,  
but somet ime s are i n  she af s or in radiat ing c rystal s .  Usually l i ght -colored 
or pink i sh .  

Occurrenc e : The se mine ral s are commonly found lining the ga s bubble s and c avit ie s 
in dark co lored lavas , a s  well a s  in ve ins i n  t he se rock s . 

Simi lar i t ie s :  C alc it e , feld spar ,  f luorit e , garnet , aragonit e . 

ADDENDA 

C ORUNDUM 
( kor-un ' -dumb ) 

Corundum i s  alumi num ox ide in it s pure st natural form , Al203 . Sapphire , ruby , 
and emery are all vari et ie s  o f  this  mineral , who se brill iant lust er and extreme 
hardne s s  make it ideal as a gem stone . 

� : Gray , brown , ne arly wh ite , blue ( sapphire ) , red ( ruby ) . 

Lust er : Adamant ine to v itreous . 

Cleavage : In one direct ion somet ime s perfect . 

Fracture : Uneven t o  c onchoidal . 

Form : C ry st al s  usually rough and rounded , six- sided . Also massive . 
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Spe c i f i c  Gravity :  4 .  

'Hardne ss :  9 . 

st re ak : none . 
D i st ingui sh ing Fe ature s : The ext reme hardne ss , only exc eeded i n  nature by t he 

d i amond , i s  t he most import ant charact eri st ic .  It s adamant ine lust er and 

h i gh spe c if ic grav ity are al so import ant . 

Oc currence : In me t amorpho se d rock s and gran i t e , occ asionally in ot her. i gneous 
rock s , e spe c i ally t ho se lack ing quart z .  Burme se rub i e s  are mined from 
plac er d epo sit s . 

Similarit ie s :  Mas s ive var ie ty may re semble c l e avable feld spar , but i s  harde r 
and dense r . 

U se s :  C le ar varie t i e s  form valuable gem stone ( above ) . 
an abrasive . 

PYRRHOTITE 
( pee r '  -ho-t ite ) 

Al so formerly u sed a s  

Pyrrhot i te o r  ''magne t i c  pyri t e s" i s an iron sulphide Vl it h  a variable com­
po si t i o n ,  although t he re i s  alway s one more " S" than there i s  "Fe" in the for­
mula . It of ten c ont ains small amount s of nickel . It i s  the only sulphid e 
that i s  m agnet i c . 

�: Betv1een bronze -ye l low and c o pp er-red , but t arni she s easily .  

Lu ster : l!.et all ic . 

C le avage : U sually mas s ive , some t ime s  c le ave s in one d irect ion. 

Fract ure : Uneven t o  subconc ho idal . 

�: Di st inc t c ry st a l s  rarP- , u sually granular ma ssive . 

Spe c if ic Gravity : 4 . 6 . 
Hardness :  3 . 5 - 4 . 5 .  
St reak : Dark grey i sh black . 

Dist ingui shing Feature s :  It i s  t he only magne t ic �lphide mineral ; and t he  pecul­
iar redd ish-bronze c o lor is charac t eri st ic . 

O c currenc e : In ve ins wit h  ot he r  sulph ide s , in large ma s se s in igneou s rocks . 

Simil ar i t i e s : Ni c c ol it e , pyrit e ,  ma rc a s it e , c halcopyri t e . 

Use s :  It i s  an import ant ' 
ore of n ic kel at Sudbury , Ont ari o .  
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FIGURE 14 

MINERALS ARRANGED AS T O  SPECIFIC GRAV� 

· l-2  
TT- 1 . 7  Coal 
1 . 5  - 2 . 0  Nitrat e s  

1 . 7 Borax 
1 . 9 - 2 . 4  Diatomite  

tl 
1 . 9 - 2 . 4  Diat omit e 

2 . 0 
2 . 0  
2 . 0  
2 . 1  
2 . 2  

- 2 . 3 
- 2 . 2  
- 2 . 6  

2 . 2  - }. . 2  
2 . }. 
2 . 5 
2 . 5  
2 • .5 
2 . 5 
2 . 5 
2 . 5  
2 . 6  
2 . 6  
2 . 6  
2 ." 6  

- 2 . 6  
- 2 . 7  
- 2 . 7 
- :; . 1  

2 . 6  - 2 . 7  
2 . 6  - 2 . 9 6 
2 . 7 
2 . 7 
2 . 7 
2 . 8  - }. . 4  
2 . 8  - }. . 0  
2 . 9 

Sulfur 
Opal 
G hrys oc olla 
Hal i t e  
(}raphite 
Asbe s t o s  
Gypsum 
Baux ite 

Pumic e 
Ortho c lase 
"Fe ldspar 

Serpent ine 
Mica 
Chert 
C halc edony 
Clay 
Quart z 
Plagioclase 
Chlor ite 
Beryl 
Calc ite 
Talc 
Chlori te 
Dolomit e 

Anhydrite 

3 -4 
2 . 2  - ) . 2  Asbe s t o s  

2 . 6  - 3 . 4  Chlor i t e  

2 . 7  - 3 . 1  Mica 
3 . 0 Magne s it e  
) . 0  - 3 . 2  Fluorite 

3 . 0  - 3 . 25 Tourn�line 

:; . o  - 3 . 5  Amphibole 
:; . o  - :; . 8  Side r i t e  
3 . 1  - 4 . 3  Garne t 

3 . 2 Apat it e 

) . 2  - 3 - 5  Ep ido t e  
}. . 2  - 3 . 6  Pyroxene 
:; . :;. Ol ivine 
}. . 4 - 3 . 5  Cal��ine 
3 . 4 - 3 . 5  Orpiment 

) . 4 - 3 . 5  Titanite 
:; . 4  - :; . 6  Rhodonit e 

3 . .5 Diamond 
3 . 5  Realgar 
3 . 4  - :; . 6  Rhodochros ite 
3 . 7 - 4 . 7  Ps ilome lane 
:; . 7  - 3 . 9  Azur it e 
:; . 6  - 4 . 0  Limonite 
3 . 8  - 4 . 0  Malachite 

4 -5 
3 . 1 - 4 " 3  
) . 7  - 4 . 7  
:; . 8  - 4 . 0  
) . 9  - 4 . 2  
4 . 1  - 4 . }. 
4 . 2  - 4 . 3  
4 . 3  
4 . 1  - 4 , 5  
4 . 3 - 4 . 6  
4 . 4  - 5 . 1  
4 . .5 
4 . .5 
4 . 3  - 5 - 5 
4 . 6  
4 . 7  
4 . 7 - 4 . 8  
4 . 7  - 5 . 3  
4 . 8  

Garnet 
Ps ilomelane 

Uale.chite 

Sphalerit e 

Chalcopyr i t e  
Rut i le 

Mangan i t e  
Smi thson i t e  

Chromite 

Tet rahe drite 

Barit e 

St ibnite  
Ilmenit e 

C ovell it e 

Zircon 
Uolybden i t e  
Mona z i t e  
Pyro lu s i t e  

5-6 
4.4 - 5 . 1  
4 . 5 - 5 
5 . 0  - 5 . 3 
5 . 0  
s . o  
5 . 1  

5 · 5  
5 - 5  - 5 . 8  
5 - 5  6 . 8  
5 . 6 
5 . 7  - .5 . 9 

G-7  
5 . 5  - 6 . 8  
6 . 0  
6 . 0  
6 . 0 
6 . 0  - 6 . :;.  
6 . 1  - 6 . 4 
6 . .5 - 6 . 6  
6 . 5  - 8 . 0  
6 . 8  - 7 . 0  

7 - 8  
b."B' - 7 . 0  
7 . 1  - 7 . 5  
7 . 3 
7 . 3 - 7 . 8  
7 . 3  - 7 . 6  
8 . 0  - 8 . 2 

8 - over 8 
8 . 0 -- -8 . 2  
10 . 1-11 
14 - 19 
15 - 19 

9 9  

Tetrahedr i t e  

Ilmeni t e  
Hemat i t e  
Pyri t e  
Bornit e 

Magnet i te 

Cerargyrite 
Chalcocite  
Smalt i t e  

Prous t i t e  
Pyrargyri t e  

Sma1t it e 
Arsenopyrit e 

Cuprite 
Schee l i t e  

Cobalt it e 
i'..ngles it e 
:::erus s i t e  
Pit chblende 
Cas s it er i t e  

Cassit erite 
,;o lfra.mit e 
Are;ent it e 
Nic c ol i t e 
Galena 

C innabar 

C innabar 
Silver 
Platinum 
Gold 



FIGURE 15 

i.'DJER!.IB A:.'?.R.tJ�GED AS TO HA.RD!\TESS 

J.!ineral s are arrange d alphabe t i c ally und e r  e a c h  hardne s s  range . JIUnor var ia ­
t io n s  v1 i t h i n  e a c h  range a r e  not not e d . I f  a m i ne ral ha s a hardne s s t ha t  ext e nds 

t hrough mor e  t han o ne range , it i s l is t e d  in each range ; f or example , l imo nite has 

a hardne s s  of 1-5 } :  i t  w i ll be found l i s t ed und e r 1-2 , 2 -3 , 3-4 , 4-5 , 5�6 . 

:-Ia rdne :s s  o f  l - 2  
Baux i t e  

Bent o nit e 
Gerareyr i t e  
Chlor i t e  
C lay ( l-l;-2i- )  
C oal ( 1-ln-)  
C ove l l i t e 
D i a t om i t e  

Graph i t e  
Gypsum 
Limo n i t e  ( l-5 �! ) 
trolybde n i t e  

!'\ i t  rat e s  
Orp ime nt 
Realgar 
Sulfur ( l�-2?: )  
Talc ( l -4 Y  r, 

Hardne s s  of 2 ·· 3  
Arge nt it e 
Asbe st os ( 21-,--5 -8- )  
Barite  { 2-}-��) � 
Biot ite 
Borax 

Cha l c o c i t e  

Chlo r i t e  
r- hrys o c o l l a  ( 2 -4 ) 
C innabar 
':: lay ( 1� - 2� ) 
:";oal ( 1-2): ) 
Galena 
Go ld 
Gypsum 
Hu l i t e  
L imon i t e  ( l -51 ) 
E i c a  ( 2 l- 3�h ) ·­

I'r ou s t i t e 
Fyn .rp;yr i t e  

Py r o lu s i t e  

Serpent ine ( 2 j, -4 ) 
S i lv e r  

S t i bn i t e  
Su lfur ( lh- 2} ) 

Talc ( l -4 ) 

:-Iardne s s  of 3-4 Hard ne s s  of 5 - 6 
Angle s it e  !unphibole 
l .. rL'1ydr ite Apat i t e  
Azur i t e  ,·tr s e no pyr i t e  
Asbestos ( 2i--5� ) Asbe s t o s  ( 2� -5� ) 
Ba r i t e  ( 2 -�-3� ) Cr..romi t e  
Borni te Cobalt it e 
Calc ite Feldspar ( 5$-Gi ) 
Cerus site  Hema t i t e  ( 5 ;2--6� ) 
C halcopyr i t e  Ilmenite 
C hrys o c o lla ( 2 -4 )  Limon i t e  ( 1 --5 1 )  
Cupr i t e  ?J:agne t i t e  ( 5�·-61 ) 
Do lomit e Mona z i t e  
Limonite ( 1-5�- )  N i c c ol i t e  
Magne s it e  ( 3?:i-4t ) Opal ( 5�-61c J 
1:!al:::.c i1i t e Pi t c hblend e  

M i c a  ( 2 ;,--3;. ) Ps i lome lane 
:'!hodoch�o sl t e  ( 3�.-41; )Pumice 
Se rpent ine ( 2f-; )  - Pyroxene 
Siderite Rhodon i t e  ( 5�- 6k l  
Sphaler i t e  Smalt i t e  
·Talc ( 1-4 ) Smi thsoni t e  
Te trahedrite ( 3 -4� ) T i t ani t e  

·.Tolframi t e 

Hardne s s  of 4-5 f!�rdne s s  o f  6 «7 
Asbe s t o s  ( 2}-5�) Ca s s i t e rit e 
Fluo r i t e  ?:pidot e 
Cala;r.ine ?e ldspr ( 5Q-6� )  
Limoni te  ( 1-5� )  Garne t ( G -7�) 
J•la,�Sne s it e  ( 3�-4t;: ) Hemat i t e  ( 5?J· .. Gt l 
l',b.n gani t e  l:agnB t i t e  ( 5�·-6� )  
Plat imun 011  vene 
Rhod o c hro s i t e  ( 3 { -4?o: ) Opal ( 5� -6-�) 
Schee l ite  Orthoc la se 
'I'� t rahedr i t e  ( 3--1-?J Pb;;; ioc la s e  

Pyr i t e  
Rhodonite ( 5�-G� ) 
:-!ut i le 

Hardne s s of 7 -8 
Be ryl 
Chal c e dony 
Che rt 
Garne t ( 6-�-7� ) 
l�uart z  
Tourmal ine 

Zirc on 

Hardne s s  of 8 - 9  

Topaz 
Spinel 

Hardnes s  of 9 -10 
C orundum ( ruby ,  

sapphire ) 

Hardne s s  of 10 
Diamond 
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FIGURE 16 
MINERALS ARRANGED .AS TO STREAK 

Black : 
Chai"Coc it e 
Coal 
Graphite 
Ilmenite 
Magne·t ite 
Manganite 
Molybdenite ( greenish } 
Niccolite ( brownish ) 
.Pi t c hblende 

Pyrolus ite 
'\1olf'ram1te 

Brown : 
casBrterite ( pale brown }  
Chromite ( dark ) 
C oal 

Cuprite ( br ownish red )  
Hemat i t e  ( brownish red ) 
Ilmenite ( brownish black) 
Limonite ( yellowish brown) 
Manganite ( reddish ) 
Niccolite ( pale brownish black ) 
Ps ilome lane { brownish black ) 
Rut i le ( pale brown ) 
Siderite ( pale ) 
Sphalerite 
Wolframite ( redd ish brown ) 

Blue : 
AZurite 

Red : 
CI'iinabar 
Cuprite 
Proust ite 
Pyrargyrite 
Realgar ( orange } 

Yell ow :  
Epidote 
Gold 
Orpiment 
Realgar ( orange ) 
Sphale r i t e 

Gre en : 
ChlOri t e  ( grayi sh )  
Malachite ( pale ) 
Pitc hblende ( o live -gre e n ) 

Met all ic : 
Silver 
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Colorle ss or white t o  pale c olors : 
Gre eni sh-blac k : 
Chalc o pyr it e 
Molybdeni t e  
Pyrite 

Gray-blac k �  ( lead grey ) 
J:.rgent it e 
Arsenopyrite 
Borni te 
Chalcoc it e 

Cobalt ite 
Cove llite 

Gale na 
Graphit e 
Plat inum ( steel grey ) 
Smalt ite  
St ibnite 
Tetrahe clri te 

Amphibole Fluor i t e  
Anglesite Garnet 
1.nhydrite Gypsum 
Apat i t e  Hal ite 
Asbestos Magne s it e 
Bar it e Mica 
Baux ite Monaz i t e  
Bento nit e Nitrates 
Bl eaching C lay Ol ivene 

Calami ne Opal 
Calc i t e  Ort hoclase 
C erargyr it e Plagioclase 
C erus s ite Pumic e 

Chalcedony Pyroxene 
Chert Quartz 
Chrysocolla Rhodochrosite 
Diat omite Rhodonit e · 

Dolomit e  Sc hee l ite 
Feldspar Serpentine 

Smi thsoni te  

SUlphur 
Tal c 
Titanit e 
Tourmaline 
Zircon 
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-� ' 1  

Name Color Luster Cleavage I Fracture Form 
Sp . 
Gr : 

12 d irect ions Jagged Slender crystals , 
AMPHIBOLE Grey to Vitreous �aking angles  blades on columnar , fibrous , 3 -3 . 5 

Complex black ; to  !between faces cleavage striat ions paral -
silicate var ied . glassy !of 5 5°& 125° . edge s lel t o  lengt h .  

ANGLESITE \!l'hi te  to  Adaman- Imperfect and Conchoidal ; Crystals ; banded 
PbS04 dark t ine t o  !not important brit tle �asses 6 . 3 

grey dull 

Pearly 
White ; 1; 0  glas - 3 direct ions Uneven in Granular masses 

ANHYDRITE t inted sy ;mas- �t  r ight mass ive of sugar-like 2 . 9 
CaS04 red and s ive va- Fingles var iet ies t exture . 

blue . riety is 
dull . 

White ;  Vitreous L"llperfent Uneven ; �exagonal crystals 
APATITE green ; &  to  sub- brittle � compact  mas ses 3 . 2 

Ca 10F2 ( P04 ) 6 reddish !res inous 
brown . 

Dark �nimportant ; Uneven to �as sive crusts & 
ARGENTITE lead fl!etall ic some t imes hackly . rough cube -like 7 . 3 

Ag2S grey to forming cubes . crystals . 
dull 
black . 
Silvery Twin crystals ; 

ARS "'ENOPYR ITE wh it e to  •letallic Not important Uneven granular compact 6 .  
Fe AsS steel masses ; columnar 

grey forms . 
Grey Slend e r , ac icular 

ASBESTOS brown & fgilky to Some var iet ies Splintery c rys t a l s  and in 2 . 2 -3 ;  
C omplex green ; �ull perfec t ; ac i c ·- f.i brous masses . 

2 

s i l icate varied ular 
Ac i cular c ryst als ; 

AZUR ITE Azure - Titreous Not important Conc ho idal nodular groups of 
cu3 ( OH ) 2 . blue tvelvety cryst als ; and as  3 . 8 

( C03 ) 2 . c ry s t all ine coat -
i ngs . 

White & Per5oct  m 2 
various direct ions ; Tabular and platy 

BARITE t int s of rrit reous imperfect  in Uneven crystals ; globular 4 . 5 
BaS04 brown , t he 3rd ; 2 & granular masses . 

blue , c leavages at 
green & right angles ;  
yellow 3rd oblique . 
Shades In c lay-like 

BAUXITE of brown lzarthy None Earthy to  masses  and small 2 . 5 
.. u2o3 . yellow concho idal rounded c oncre -
21!20 and red . t ions called 

pisolites 
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Hard- Streak Dist inguishing Occurrenc e Similar- Uses 
ne s s  Features it ies 

�alse hex . cross- Salic  igneous fPYroxene ; p!'ibrous 
5 - 6 Whit e �ect ion ; striat ions ; rocks ; gne isses ; rrourmaline . forms as 

p leavage ; and long- 111ica s c h is t s . �pidot e . asbe s t o s . 
"laded pr i sms . 
poes  not effervesce Secondary min-

!Minor ore 3 White  t o n a c id ; heavier eral found in Cerussite ; 
grey �han barite ; crystal oxid ized zone Barit e of lead 

�tructure . Of lead de -
pos it s . 

n bedd ed sed-
�arder and higher imentary de -

3 -3i- 'White s p . gr .  t han gypsum ; pos it s ; in Gypsum Fert ilizer 
Palse cub ic c 1 e av - cave depos it s ;  
�ge is dist inct . and as a meta-

lllOrJlhi c  rock . 
�ofter than beryl ; Salic igneous Used in 

5 Color- !lbout same hardne ss ocks ; meta- pre p . of 
le ss �s glass ; and sub- 1110rpho s e d  Beryl superphos -

�esinous lust er � rocks ; h igh phate for 
ltemp . depos it s fe rt i l izer . 

�ow hardne s s ; high !Ve in mine ral !Resembles 
Pre of 2 -2i Shining �pac ific gravity & �ith ot her tarnished 

Sect ile dark leac �ect i li ty ; i t  i s  not s ilver , le ad , s i lver and silver 
grey malleable . �nd c opper cut s l ike 

sulfide s . lead . 
Garlic odor when �lidespread and Pyr i te Princ ipal 

st-6 ; Greyish- �truck ; d ist inguished assoc iated with �arcas it e source of 
t ough . black �rom smalt ite by the common Smalt it e white 

blowpipe tests . sulfides . arsenic . 
Separat ion into fine Alterat ion Manufac -

2t-5i ;  Go  lor- slender f ibers that product from Zeol ite s ture of 
varied . le s s  are somewhat flex i - serpe nt i ne s  & asbe s t os 

ble . amphibole s .  products . 
�zure -blue color ; Oxid ized zone 0 Ore of 

3i-4 Light - crystalline o ccur- copper depos its Sodalite copper ; 
blue . rence ; small water commonly asso- Lazurit e gem material . 

content ; softer than c iated w it h Lazul ite 
its  s imilarities . malachit e . ·--

In separate Paint p i g -
.C olor- !Breaks .int o t abular ve ins and as a Dolomit e ments ; in 

2�-3�- lC D S  �orms ; high sp . gr . ; gangue m iner'al Calc it e barium salts ; &  
�oes not e ffervesce with depos it s Ce le st it e  as  a heavy medi um 
in acids . of �;!alenA . 3tront iani e in well muds . 

t:syh1:1.i.e r i t e , 
etc . 

1 -2  Clayey odor and A weather ing Ore of 
Soft ; Non- fracture ; chemical product , prob- Clay aluminum ; 
red me tall ic analyses are neces- ably from the Later ite refractor-
types sary for exact des i l ic at i on ies . 
harder ident ifi cat ion . of clay .  
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Name Color Luster Cleavage Fracture Form Sp . 
Gr . 

BENTONITE Light 
Complex c olors ; Earthy None Earthy cl S imilar to t hat 
s ilicat e · varied I c oncho idal of c lay 2 . 5 

like c lay 

Emerald Hexagonal crystals 
BERYL green ; Vitreous Imperfec t  and Concho idal with a flat base ; 2 . 7 

BaAl blue cl indistinct t o  uneven ;  rarely as columnar 
silicate yellow brittle masses . 

Dark Shiny on Thin sheet s ;  mas -
BIOTITE brown cl c leavage Perfect in Uneven ; s iva aggregat es  2 . 9  

Complex greenish surface s  1 direction brittle . of c leavable 
silicate black scales or f lakes . 

BORA. X White  Ind ividual cryst als ;  
Na2B407 . when Vitreous Imperfect Uneven aggregates  of crys - 1 . 7  
lOH2 0 pure ; t o  dull tals ; and glassy 

grey masses . 
Copper Uneven ; Compact masses and 

BORNITE red with Metallic None concho idal ; scattered spe cks ,5 .  Cu5FeS4 purple brittle . 
tarni sh 

Color - Vitreous Uneven to Massive ; colloform ; 
CALAMINE less ; to 1 direct ion , sub-con- rounded ; tabular 3 . 4 
Zn2 ( 0H ) 2 white ; pearly perfect cho idal ; crystals . to  

Si03 pale br ittle . 3 • .5 
colors 
c.;o.Lor.Less l !'errect 1n ; ::;eparate c rysta.Ls 

CALC ITE t o  any Vitreous direct ions , I.nd ist inct ; of varied habits ; 2 . 7 
CaC03 l ight forming br ittle crystall ine 

color rhombs masses 

Brown or Submet - Sub-con- Crystals ; st ream-
CAS SITERITE black ; allic Imperfect cho idal ; worn pe bble s ;  cl 7 .  

Sn02 rarely to ada- brittle . in mammillary 
varied man t i ne nodules .  

White ; Resinous Unimport - ! Mass ive ; tnln 
CERAR GYRITE grey ; to  ada- None ant ; sub- crusts or coat ings .5 - .5 

AgCl green mant ine concho idal 

Grey ; Adaman- Not Concho i dal ; Compact mas ses ; 
CERUSSITE brown ; t ine to prominent brittle . ! fibrous ; rarely 6 . ,5 

PbC03 yellow dull in crystals 

White to Waxy cl Massive and banded 
CHALCEDONY varied brill ian None Conc ho idal ; c onc ret ionary 2 . 6  

S i02 to dull br ittle ' nodules . 
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Hard - Streak Dist inguishing Oc currence Similar- Uses 
ness  Features it ie s  

Dry surfac es adhere A bedded c lay IF1lter ; 
1-2 ; t o  t he t ongue ; depos it that Other c lay !coagulant ; 
soft . 'Rhit e  c layey odor .. most is usually de- !minerals 8: P�olding 

var ie t ie s  swell when r ived from the bauxite . ingred ient 
placed in water . weathe r ing of in sands . 

volc ani c ash . 
7�-8 None Light c olors ; harder In granit i c  Quart z Source of  

than apat it e ; sot'ter pegmat i tes , Apa t i t e  !beryll ium 
than c orundum ; some mica schist s , 8:  Corundum �t al , gems 
crystals show ver- gne is ses . Chrysobery 
t ic al st riat ions . 

''hite to Easy c le avage ' dark In igneous !Flake or 
2n - 3  light even in thin flake s ; rocks , granit e s , Phlogo ite [Powde r used 

green flex ible . pegmat i t e s , Vermicul it E in asphalt 
sand s , &  meta- Chlorite  !roof ing . 
morphia roc ks . 

Soluble in v. at ;r ; Salt depos its !Source of 
2 -2! ·.lfuit e  feeble sweet ish of evaporate d  Borate a �oron ; 

alkal ine taste lake s , with Epsomit e  "ashing 
other borates . IAlum � ompound . .  

Dist inct purple Widespread in Chalcoc i te � import-
3 Grayish- t arni sh ; softer than ve in depo s i t s  8: covellite �t ore of 

black other iron copper igneous magmas , Chalco - c opper . 
mine rals . associated with pyrite 

other sulfides . 
C leavage , whi c h Oxidi zed zor.e , Pre of z inc . 

4ra-s :\'hite smithsonit e with smit hson- Smit hsoni te 
does not have . ite ; derived 

from sphalerite . 

Cleavage rhombs ; ":idespread as Opt i c s ; 
3 White bubbling in cold_, sec ondary min- !Aragonit e  same uses  

dilut e  muriat ic ac id oral ; pr imary Bar it e as l ime'-
(HCl ) . in sed imentary lnolomit e  stone . 

depo s i t s . Siderit e 
High s p . gr . ; hard Primary in Rut ile 

Grey ; ne ss ; infusibility ; gran it ic pegma- �loli'rami te lore of t in 
6-7 rarely streak . t it e s ; plac er Tourmal ine . 

brown depo s it s . Garnets  

1-lt � Secondary min- rNavell ite 
highly Whi te Sec t i l ity ; waxy and eral found in and s ome Ore of s 11 ver 
sec t ile greasy appe arance upper part s of copper 

silver depo sit s carbonat e s  
Unco l- High sp . gr . ; luster ; se - ondary min- Angles it a J!inor ore 

3 -3� orad bubbling in dilut e eral in oxid iz- Bari t e  of le ad 
n i tric ac id . ed zones of leac '.'lither ite 

deposits . 
Hardne ss ; c onc hoid- Cavi ty and ve in 

7 None al · fracture ; and f i ll ings com 't,uart z  Gem stone ; 
fine grain mon in lava !Chert abras ive 

flows . Opal 
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Name Color Luster C le avage Fracture Form Sp . 

Gr . 
�ooty-

CHALC OCITE black Metallic Indistinct Granular ;  C ompact masses ; 5 . 7  
Cu2s and imperfec t ; somet ime s  gran-

dull conchoidal ular . 
grey 
Brass - Compact masse s ; 

CHALC OPYRITE ye llow Metall ic None SUb-con- separate crystals 4 . 2 

CuFeS2 cho idal ; that look like 
br ittle tetrahe drons 

Whit e ; Rounded nodules ;  
CHERT grey ; Dull None C onchoidal ; lense s ; & strat i - 2 . 6 

Si02 red & br i t t le :f'ied bed s  
black 

CHLORITE Dark- Vitreous pne d ire c t ion ; 
Complex green t o  [basal perfe c t  Splint ery Roliated and scaly 
s ilicat e  pearly [but not as masses . 2 . 6 -2 

good as mic a .  
Commonly in c om-

CHROMITE Brownish pact masses a nd 
FeO . Or20 3 black �etallic None Uneven granular aggre - 4 . 4  

gat e s . 

CHRYSOBERYL D i st iJnguished from beryl only by chemical and o pt ical 

Pale - Conchoi dal Crypt ocrystalline ; 
CHRYSOCOLLA blue t o  �itreous None to earthy ; enamel-like in 2 . 2 
CuSi0 3 2H20 greenish - to brittle texture 

blue dull 
Orange ; �daman- Rhombohedral Small c rystals ; 

C INNABAR c rims on ;  t ine t o  Perfe ct in 3 Uneve n c rys t al aggre - 8 
HgS & brown- dull . d irec t ions ; gat e s ; mas s ive & 

ish red unimport ant earthy forms 

Varied , Uneven ; 
C lAY usually Pull to None c oncho idal Mas s ive & 2 . 6  
Hydrou s  lieht e arthy in f l int bedded 
aluminum c olored c lays 
s i l icat e  
C OAL 

Sol id Black tc Dull to None Even and Jo inted blocks & 1 . 2 -
hydroc arbon brown vitreou c onchoi dal angular fragment s 1 . 7 

Whi t e  t c  3 d ire c t i ons , & 
COBALTITE grey ish �etallic perfect , at Uneven Mass ive ; crys tals to 

Co AsS blac k ,  r ight angle s like pyri te . 6 . 3  
reddis h 
t inge 
Indigo- Sub-me t - Basal , Usually t hin 

COVEU.ITE blue or allic to perfe c t . None hexagona l plat e s ; 4 . 6  
cus darker res inous mas sive . 
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Hard - Dist ingui s h ing Simi lar -
nes s  Streak Features Oc currenc e i t ie s Uses 

Enr i c hed sul- Argent i te 
2t-3 ; Sub -se c t i l i t y ; soft - fide zone s of Borni t e  High grade 
sub- Blac k  ne s s ; and s ooty c opper ve ins ; Tet ra- ore of 

s e c  t i le appearanc e wit h ot her cop- he dri t e  c opper 
per sulfid e s . 

Gre eni sh Soft er than pyrit e ;  Common as a Pyr it e 
3i-4 black non-magne t i c ; purple pr imary mineral Pyrrho t it e Most import ant 

and c opp er she e n . with o ther Cu- Borni te ore of c opper . 

Fe sulf i de s .  Gold 
Hardne s s ; typ i c al In sed imentary 

7 None c oncho idal frac ture ; p�ds wi t h  chalk , �uart z None 
& very f ine gra ined . lime st_pne , and Chal c edony 

. · - � - . " "  
s hale . • "  

Sc aly flake s  wit h Alt erat i on 
l - 2-§- Greyi s h  fair elas t i c it y ;  pr o duc t of Mica None 

gree n gre en c olor ; and ferro -ma gne - Talc 
greasy feel . s ium minerals 
Fe ebly magnet i c ; Bas i c  igneous Frankl i n it e  

5� Greyi s h  dark brown st reak ; & met amorphi c  Magnet i t e  Ore o f  chromi um 
brown a s soc i at i on w i t h  rocks , such as Ilmen it e  

se rpent ine and peridot ite a nd Spe c ular -
magne t i te . gre en st one . hemat i t e  

t e st s . 

�·:hi t e  Light -blue color ; Secondary min- Turquo i se M i nor ore 
2 - 4  t o  gla s sy ;  infer ior eral in leache d  Malac hit e of c opp er ; 

l ight hardne s s ; and non- and oxidized Azu rit e gem stone . 
blue effervescence . zone s . 

Sc arlet Bri ght red c o lor ; Primary mine ral 
2 -2t or a sc arle t s t re ak ; and depos i t e d  as Hemat it e  Import ant 

dark high sp . gr .  ve ins & s pe c ks Cupri te ore of qu ick-
red . in var i ous kind s  Realgar s i lver . 

of roc ks . 
Unc ommon ; Clayey odor ; dry Alt e rat i on pr o - Baux i t e  Cerami c 

1�--2�- ; red var - , c lay s t i c ks t o  duc t from d if - Shal e indus t ry i n  
soft iet i e s  t ongue ; st icky and ferent ro cks ; S i lt s to ne mak ing pot -

are s oapy when wet . usually re s id- Bent onit e t ery , bri cks , 
ye llowi s h .  ual depos it s . e t c . 

Black c olor & st reak ; Int erbedded in O il s hale 
1-1� Brown t o  bri tt lene s s ; &  c om- sed . rocks and and o t her Fue l .  

black . bus t i b i l ity .  in poc ke t s  of solid hy-

s e d . roc ks . dro carbons 
Cub ic c leavage ; In ve ins wi t h  Arse nopy-

5J. 2 Greyis h- whi te c olor a s  op- othe r c obalt & r i t e  Ore of c obalt . 
black posed t o pyri te ' s n ic ke l miner- Smalt it e 

ye l low . als . Pyri t e  

Lead - Often s hows f ine As s o c ia t e d  with 
1 . 5 -2 grey pur'ple color when other c o pper None Ore of copper . 

t o  mo ist ened with mineral s ; usua l-
bla c k wat er . ly s e c ond ary . 
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Name Color Luster C leavage Frac ture Form Sp . 
Gr . 

Dark red Adaman 
CUPRITE � brown- t ine to Imperfect Uneven Crystals ; c ryst al- 6 . 0  

Cu2 0 ish red submet - line aggregat e s ; 
allic . and fine - grained 

masse s .  
C olor- Adaman- Perfect in 4 Loose , s ingle , &: 

DIAMOND le s s  t o  t ine t o  dire c tions concho idal twi nned crystals , 3 - 5  
c black greasy f orming �it h carved faces 

oct ahedrons and e dge s . 

r.Ihit e  &: �assive . bedded 
DIATOMITE grey , Dull to None Une v en depo s it s with a 1 . 9 -

Hydrou s colored earthy powdery , chalk- 2 . 35 
s i l ic a  b y  im- like appearanc e . 

purit ies 
lhit e & Pearly 3 direct ions Crystal c oat ings 

DOLOMITE light t o  at oblique ' u,umport an & aggregat e s ; 2 . 8 -
CaMg(co3 2 grey Vitreous angles ; rhomb ve in f i ll ings ; 3 . 0 

fac e s  curved . !mas s ive in be ds . 

EPIDOTE �i s t e.chio 1 dire c t i on ,  Crystals , columnar 
C omplex green , Vitreous ba sal pe rfe c t . Uneven ; aggregat e s ; and 3 . 2 -
C a , Al , & �el.;.owish bri t t le . granular masses . 3 . 5  
Fe s il i - grJen . 
cate 

t·;hite to Vit re ous 2 d irect ions Uneven Crystals , loose & 
FElDSPAR grey t o  & pearl" almo s t  a t  ac ro s s embedded in rock 2 . 5 -
(K Na , or pink ; right angle s , cleavage mas s e s · intergrown 2 . 7 
Ca ) green ; &  somet ime s on- plane s c le avable ae;gre -
Al ' !lue .  ly 1 c leavage gat e s . 
s i l icate d 5  st inct . 

Trans - 4 d ire ct ions , Sub- con- Cub i c  c rys tal s ; 
FLUORITE par•mt ; Vitre ous form i ng  per - choidal ; s ome t imes octohe d - 3 . 0 -

CaF2 lJ · nt fee t o ct ahed - c ompact rons ; granular 3 . 2 
(. ored rons . kinds are mass e s . 
-: nt s . spl i nt ery ; 

brit t le . 

Lead - Met allic Perfe c t  in 3 Undeve l - Common in cubes ; 
G4.LENA gre y ;  d ire c t ions ; oped . rare in octahed- 7 - 5 ;  

PbS greyi sh small cube s rons ; in ore bo dies Heavy 
black . break from as c leavable 

large cube s . masses . 
!Var ie d ; Usually absent Uneven Dist i nc t  12 - s ided 

GARNET red t o  Vitreous but frac ture t o  cryst als ; granular 3 . 1-
Complex black . to part ing is sub-con- ma sse s ; rounded 4 . 3 

s il i cate res inous c ommon . cho i dal gra ins in sand . 

. !Pale Hackly ; Fine ly d i sseminat -
GOI.D tyellm•1 : r.letallic None place r  gold ed t hru t he roc k ;  15 -19 

Au s i lvery rounded ; flake s ; wire s t r ing -
t inge . mall eabl e <! ers ; rounded nugget s  

duct i le . 
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Hard - Stre ak D i s t ingu i shing Oc cur renee Similar- Use s 
ne ss Feat ure s it ie s 

Jt-4 Bd ck r e d  Absence of pe rf e c t  OXi d ized zone M i nor ore - -and. c leavage ; br i ght - red of c opper d e - C i nnabar of copp e r . 
c o chineal . s t reak ; & hardne s s  pos i t s ; wi t h Hemat i t e  

nat ive c opper . 

Ext rente hardnes s ; Stream grave l s · Pre c ious 
10 None br illiant l ight and kimberl i t e  Quart z  gem ; abra-

d i spe rs ion ; greasy ( alt ered p er i - Topaz s ive s ; and 
appe arano e of dot it e ) .  Zircon in m ac h i ne 
rough s t one . C orundum t ools . 
Light we ight ; s oft Bedded bas in - F i lt e r  a i d ; 

1-li ; c halky & clayey shaped depos i tf  Pumi c i t e  insul ant ; 
sof't None feel when rubb ed as soc ia ted wi tl C halk admixture 

or c rushed bet - sedime nts and Tripo l i  i n  concrete . 
we en the f ing e r s . volcan ic lavas . C lay 
Curved c le avage �imi lar t o  C alc i t e  Bu i ldi ng & 

�-4 None fac e s ; we ak e f fe r - calc i t e  ( l ime - Magne s i t e  orname nt a l  
ve scenc e  in c o ld s t one ) in sed . S i derit e s t one ; r e -
d i lut e hydrochlor - beds ; ve i n  and Rhodoc hro fractory . 
ic a c i d . c av ity f i ll ings . s i t e  

Grey t o  Dist i nc t  p i s tachio !All kind s of Amphibolef 
6-7 pale gre en c o l or ; de e p  high l ime - bear- Pyroxene s None 

ye llow s t r iat ions ; re t icu- ing me t amorphic Tourmal inE 
lat e d  mas s e s .  rocks . Feldspar 

Crys t al l ine s t ruct !All clas s e s  o f  Cerami c s ; 
.5i-6i Whit e or ure ; good c le avage ; rocks ; abundant Apat it e s c our i ng so ap s ; 

abs e nt . twin i nt e rgrowt hs ; in ac id igneous l:p idote glas s industry .  
twinning l ines or rooks , grani t e s  Rhod oni t e  
s t r iat i ons o n  the � pegmat i t e s . 
plag i o c la s e  fe l1S]e r s . 
Go od o c t a he dral Gangue mine ral Calc i t e  Flux in 
cleavage ; harder i n  lead and Bar it e e le c t r i c  

4 !white t han b ar it e , c e le s - z i nc su lf ide C e le s t i t e  furnac e s ; 
t i t e  , &  calc it e ; depo s i t s ; ve in St ront i an gla s s  & c hem-
softer t han �ine ral in i t a  ical i ndust -
apat i t e . l ime s tone . Apat i t e  r i e s . 

High sp . gr . ; pe rf- In ve i n , c ontact 
2! Lead - e c t  c ub i c  c le av - �e t amorphi c  & St ibn i t e  �os t impor t ant 

grey age ; le ad -grey [re placement Argent i t e  ore of lead . 
c olor . depos it s . w i t h  

othe r  sulf id e s . 
Hardne s s ; absenc e pommon ac c e s - Zirc on Important 

6-7rst t'.'hit a of c le avage ; l2 - sory mine ral i n  Spina l  a s  a n  
crys t alf s ided c ry st al �e t amorphic Ep idote abras ive ; 
t ough habi t . �ocks , l ime s t one s , C orundum gam stone . 

and sand s . I Staurol i t E  
Un iform non-fl i c kai -Widely d i s t r i b -Pyr i t a  mone t ary ; 

2ta-3 Pale : ing ye l l ow co lor ; �ad in quart z  Chalc o pyr ta in t he art s .  
ye llow ; h i gh s p . gr . ; malle - :ve i n s ; in Golden mic a 
s imi lar a b i l ity & d uc t i l i t� . st ream & beach 
t o  c olor . plac ers . 
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Name Color Luster Cleavage Fracture Form Sp . 
Gr . 

St ee l - Basal , whi ch Foliated or gran-
GRAPHITE grey to  Met allic is  perfect in Unimportant ular mas se s ; min- 2 . 2  

c black . to dull . 1 d irect ion . uta disseminated 
scale s .  

Whit e Pearly & Pe rfe c t in 1 Single platy crys ·-
GYPSUM & grey ; silky ; direct ion ; Fibrous & t als ; foliated , 2 . 3 
CaS04 . t int ed some - imperfect and sub-con- fi brous , columnar , 
2H2 0 shades . t ime s fibrous in cho idal . & granular masses . 

dull . the others . 
Trans - Cubic  perfect , C onc holaa.L ; Cubic crysta.Ls & 

HALITE parent Vitreous and eas ily brittle . cub i c  fragments ;  2 . 1 -
NaCl or  white ; developed . granular & c ompact 2 . 6 

t int ed .  mas se s . 
St e e l- �.1a s s i  ve ; marnrnillary ; 

HEMATITE erey ; Metallic Nona Hackly ; fibrous ; c olurnnar ; 5 . 0 
Fe 2 03 red ; & somet imes oolit ic ; and folia-

black . c onc hoidal . ted mas ses . 

Iron- Tabular c ry s t als ; 
ILMENITE black 51etall ic None Concho idal flat p lat e s ; c om- 4 . 5 -
FeTiC 3 brittle pac t and granular 5 . 0  

masse s ; sand . 
Brown t o  Dull t o  Compact ; botryo id ·· 

LIMONITE ye l l o "Ni s b  subrne t - }:one Uneven ; al ; nodular ; and 3 . 8 
2Fe2 03 . brown . a l l i c . I CO!}.ChOi dal . p i solit ic masses .  
3H20 

Snow- Unimportant ; Concho idal Co��on in c ompact 
MAG:r-T.E:SITE white  Kritreous rhomb i c  in in f ine -. porcela in-like 3 . 0 
MgCC3 t o  t o  dull . c rystall ine r;:rained masses ; somet imes 

grey varie t ie s . var i e t ie s .  coarsely c rystal-
l ine and granular . 

Not dist inct ; ::>ma.J...L crysta.L.L lne 
MAGNETITE 'iet all ic ; occasional Sub-con- or non-crystall ine 5 . 1 

Fe3o4 Black some- octahedral c ho idal ; grain s ; granular 
t imes part ing . br ittle . masses ; sand . 
dul l . 

Uneven Mas s ive or inc rus -

to tat i ons with 3 - 9 -
!,��CHITE Emerald J'itreous Unimportant . sub -con- botryo idal or 4 
Cu2 { 0H ) 2 green t o  dull ; choidal ; fibrous or stalac -
co3 velvety . bri ttle . t it ic surfaces ; 

acic ular c rystals . 
Black Submet - 1 or 2 dirac - Pr ismatic crystals 

MANGANITE or dark all ic . t ions paral- Uneven vert ically stria- 4 . 3  
1,�n203 . H20 erey . le l t o  length ted : cohmnar and 

of c ry��_al .  fibrous masses .  
-· ----·-

MICA. { see Bioti t e  and 'Musc ovite ) 
-- -..- .. , ............___ . 
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Hard -
St reak 

Dist ingu i shing 
Oc currence 

S imilar-
Use s  

ness Featur e s  it i e s  

.l-2 B.Lac.K or · ::>ortne ss ; greasy IWla.e s pread 1n �o�ybdenite . ti:fg . or pen-
soft dark , feel ; black s treak ; nearly all k inds Spe cularit e c i ls , 
gre asy s t e e l - rubb ing forma b lack of me t a."!lorphi c  c ru c ible s , 
fe e l  grey marks on t he fingere . rocks . lubr i c ant s . 

Sof'tne s s ; l  pe rfect Bedded depos i t s  .Anhydr i t e  Calc ined 
cleavage and t he assoc iated w it h  Calc i t e  gypsum ; 

1� 2 White ot hers impe rfe c t  or sed ime nt ary rock . ZEolit e s  so il 
f' i brous ; non-ef'f'e r - Mica s t ab i l i ze r ; 
ve s c e nt in ac id . Talc flux . 
Perfe c t  cub ic cleav As s o l id salt Sylv i t e  Table salt ; 

2i Whit e age ; softne s s ; and in be d s  & s a lt Carnall it e c hem i c al & 
saline or sal.ty dome s ; in br i ny Fluor i t e  glass 
taste . solut i ons . indu st ry .  

Brown ish Brownish-red s treak ; 11Yide spread and Limonit e Mo st im-
5i-� red or high sp . gr . ; c ontainE a s soc iat ed w i t h  Magne t i t e  port ant 

dark red . no wate r  or ve ry ba s i c  igneous C hromi t e  o r e  of' 
l i t t le wat er . rocks a: me t a- Ilme nit e iron . 

morphi a r o c ks . Frankl init e 
Brownish-bla c k  In bas ic c oarse Magne t it e  

5-6 Browni sh- streak ; weakly magna grai ne d igneous Hemat i t e  Ore of 
blac k . t i c or non-magne t ic rocks and in Chromit e  t it an ium 

b lack s and s . '.Volf'rami t e Paint f i ller 
Ye llow i s h- brown !Alterat i on pro - Magne t i t e  M inor ore 

l-si Yellowi sh strea.k ; high water duc t of var i ous Hemat i t e  of' iro n ; 
brown . c ont ent ; c ompac t  iron minerals ; Chromit e ye llow 

st ructure . �vi de spread . p igment . 

Fairly high sp . gr .  lAs lense s in' C alc ite Caust i c and 
,i-4!; White & hardne s s ; tough- s e d iment s & as Dolomit e  dead'-burned 
somet imes ne s s ; f ine -gra ined small depos it s 'Rhodochr o - magne s it e ; 
harder . t exture ; mi ld effer- in met amorphic s it e . refractory . 

ve s c e nc e . rocks . 
St rong magnet i sm ;  111idely d i st r i b - Ilmenit e Ore or i ro n 

5!-6�· Bla ck black streak ; br i l - uted in b as ic Franklinite 
l i ant blac k c olor . i gneous r oc ks Hemat i t e  

� met amorphic Chromi t e  
rocks . 

Uniform gre e n  co lor · �harac t e r i s t ic Chrysoc olla Minor ore 
��-4 Pale - f i brous or ac icular in oxid i z e d  zone Turquo i s e  o f  coppe r ; 

green c rystal s truc ture ; of c oppe r dep- Smi t hson ite gem stone . 
efferves c enc e  in HC . os i t s ; wi d e -

spread . 

Red d i sh Crystall ine struc - Sec o ndary min- Ps i lomel ane Ore o f  
4 brown t o  ture ; sof't er than eral i n  ve ins Pyrolu s it e  mangane s e . 

black . ps i lome lane ; harder &: cavi·t ie s ;  Limoni t e  
than pyrolus i t e . re s idual in c l ays . Hemat i1; e 

I 



ll2 

Name 

MOLYBDEN-
ITE 
MoS 

MONAZITE 
Ce , La , Nd ,  
Pr) PO 

·. 4 

MUSCOVITE 
complex 

s i l ic at e . 

NICCO-
LITE 

NiAs 

N ITRATINE 
( Nitrat e s ) 

OLIVINE 

(Mg , Fe ) 2  
Si04 

OPAL 
Si02 -H20 

ORPIMENT 
As 2S3 

ORTHOCLAS1 
(K , Na )AlS 
o8 

PI'TV'!R'Rl .mr 

PLA.GIO-
CLASE 
( Na , C a ) 
AlSi3o8 
PLATINUM 

Pt 

Color 

Bluish 
lead 
grey 

Yellow ; 
brown ; 
reddish 

Whit e , 
green cl: 
yellow 

Pale 
c opper-
red 

ffilite 
or 

color-
la S S o 

Yellow-
green 

Varied 

Lemon-
yellow 

�Vhite , 
;green , 

p ink 

E Grey-
green to 

black 

.Vhit e t o  
grey 

Silvery 
!whit e 

FIELD IDENTIFICATION OF MINERALS 

Lust e r  C leavage Fracture Form Sp . 
Gr . 

Almo st mic a - 4 . 7  
Met all ic c e ous None In fo liat ed ma s s e s  to 

bright 4 . 8  

Concho id - 4 . 7 
Res in- Part ing in al t o Grains in var ious t o  

ous l d irect ion uneven . sands . .5 - 3 

Vitreous �erfec :e  i n  - Fol iat ed flake s 8: 
t o  l direct ion , Hackly on s c a ly mas se s ; large 2 . 7 6 

pearly splitt ing c leavage sheet s and " books " ; to 
int o thin edge s . tabular s tructure . ; . o  
she et s 

7 . 3 
Met allic None Uneven Nearly alW!!YS in t o  

mas s ive form . 7 - 7  

Rhombohedral 
Earthy ( 3 d irec t i ons Not ap- Rhombohedral c rys - 1 . .5 

at oblique parent . tals , usually t o  
angle s ) .  mas s ive . 2 .  

Vitre ous Ind i s t inc t Concho id - Granular masses . ; . ; 
al ; br i t t le 

Greasy None Concho id- Nodular mas s e s . 2 . 
t o  al . t o  

pearly 2 . 3 

Foliated masses 3 . 4  
Dull �ot d i s t inct None or powdery t o  

incrust at ions . ; • .5 
2 d i rect ions In cleavable c rys - 2 • .5 

Vitreous at r i ght angle s Uneven tala and mas ses to 
t o  "' i t h  part ing embedded in rock . 2 . 6  

pearly at an oblique 
angle . 

Pit c hy C onc ho id - & • .5 
or greas) None al to un- ·

·
Mas sive t o  

t o  dull even 8 . 0  

l d irect ion In c le avable crys - 2 . &  
Vitreous perfect , l Uneven t ala and ma sses to 

d irec t ion embedded in roc k .  2 . 7  
le s s  perfec t .  

Bright Rounded grains a nd 14 
met all ic None Hackly nugget s ;  irregular t o  

lumps 19 
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�rdne sJ Streak 
Dist inguishing 

Oc currence 
Similar-

Use s  Features it ies 

Green to Streak is  more In pegmat ites , 
1-li blue -black greenish than c ontact meta- Graphi te Ore of molyb-

blu i sh greygraphite and morphia zone s . denum . 
on paper luster brighter High t emp . 

quartz ve ins . 
Cleavage , if In cert a in s and In s ome case s , 

.5 None grains are large depos i t s  deriv- Titanite a s ource of 
enough to ed from s alic  Zircon thorium. 
show c leavage . igneous rocks . 
Highly flexi ble Pegmat ites ; Electrical 

2 -2! C olor- & e last i c ; spl it s mos t  l ight col- Gold flake insula·t ion 
le ss int o very thin ored igneous C hlorite non-c onductor . 

sheet s ;  rocks ; metamor ... Gypsum 
phic rocks . 

Pale It s copper sheen ; Oc curs with 
.5 -.5! brownish- otherwise cham- nicke l  & co - Cobalt i t e  Ore o f  nickel 

black . ical test s are balt minerals . Pyrite 
nec e ssary . 

Arid regions Fert ilizer ; 
li-2 White C ool , saline by evapora- None manufacture 

taste . t ion of water . of pot as s ium 
nitrate 

Greenish c olor Ba s i c  or :ramie . 
6-?z-7 Color- and absence of igneous roc ks ; No c ommon Refractory ; 

le ss cleavage such as pe rid- one s  gem 
oti  te & basalt . 

Softne s s  and low Depos ited from 
.5!-6! Color- spec i fic gravity ; s il i c e ous sol- Chalcedony Certain varia-

less greasy luster ut ions as sec - t ie s as gem 
ondary miner - material 
als . 

Pale Ve in mineral Synt het ic or -lfz-2 lemon- Ye llow c olor . often assoc iat - None p iment as a 
I ye llow ed with realgar paint pigment 

In sal i c  igne -
6-6! Non- Cleavage , e arls - ous rocks & Plagi o - Ceramics 

metallic bad twinning pegmat it e s ; as c lase 
grai ns i n  some 
sandst ones 

011 ve -greeJ High spe c ific Metalliferous 
.5i t o  gravi ty ve ins wi t h  met - Obs i d ian Source of' uran-

black all ic - sulfide Pitchstone ium and radium . 
minerals .  

Cleavage and In more bas ic 
6 Color- polysynthet ic ( femic ) rocks Orthoclase �eramics 

le ss twinni ng . and as grains 
in sandst one . 

Light High spec ific As soc . wit h Similar to !Jewelry ;  
4.l. · steel gravity ; peridot ite o r  bright iro1 sc ient if i c  use 2 >  

mallea- grey malleability in placers de - or steel catalyst . 
ble . rived from t hem shavings 

s ·  ' 
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Name Color Luster Cleavage Fracture Form Sp . 
Gr . 

',· 

PROUSTITE Scarlet - Adamant ine 1 d irect ion C onchoidal ;5 . :57 
A.g;AsS; vermilion good t o Mass ive crys tals 'tO' 

uneven ;5 . 64 

PS ILOME- Black t o  Sub-me tal- C oncho idal Compac t  eart hy 3 . 7  
LANE 4MnO, brown lie to dull None brit t le . material that i s  t o  
( Ba , K2 ) amorphous . 4 . 7 O (H20 )x 
PYRARGY- Black to  Met allic ;  1 d ir e c t i on Concho idal Mas s iv e ; prismat i c  ;5 . 7 
RITE dark adaman- good to  uneven crystals t o  
As3SbS3 red t i ne ;5 . 8  

Silvery Uneven t o  Mas s ive and granu-
PYRITE t o  pale Met allic Imperfect c oncho idal lar forms ; in cubes :5 

FeS2 bra s s  I cub i c · and pyritohedrons 
yellow 

i PYRO- Spl int ery , F ib rous and colum-
LUSITE Metall ic not of ten nar forms ; in 4 . 8  
Mn02 (H2 Black t o  dull None d i s  t in- c rus t s  and mas s e s . 
O )x gui shable 

Black to Imperfect  in 
green to 2 directions 

PYROXENE whit e ; Vitreous at nearly Embedded c rystals , 3 . 2 
Complex usually t o  r ight angle s ; Uneven ; usually stu-bby' ; t o  

s ilioat e  darker pearly . paTt ing in 1 br ittle bladed and o olum- 3 . 6  
oolors d ireo t ion at nar mas ses . 

an oblique 
angle . 

�ass ive ( bull 
QUARTZ Whit e Vitreous Unimport ant Concho i dal quartz ; hex . c rystals 2 . 6 

Si02 to wit h point e d  ends . t o  
var ied 2 . 7 

REALGAR Red t o  Adaman- Not promin- Concho i dal Mass ive ; granular ; 
As2S2 orange - t ine t o  ent c ryst als . 3 . 5 

red . re s i nous . 

3 dire o -
RHODOCHRO-Pink to  Vit reous t ions at Uneve n ;  Crystals and fine ; . ;5 
SITE brownish to oblique br ittle t o  c oarse grai ned to 
MnC03 red pearly angle s  c leavable mas se s .  ; . 6 

l ike cal-
c it e  
2 d i re c t ions Concho idal C�eavab�e and a om- 3 . 4 

RHODONITE Pink t o  Vitreous at  nearly r ight to pact masses  to  
MnSi03 red angle s .  uneven ; . 6  
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5-6 ; 
tough . 

,2i 
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5 -6 

7 
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see t He 
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t ough 
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Streak Distingui shing Occurrence Similar- Use s  
Feature s t ies  

Scar let - j Lighter color and 
vermi l - streak t han pyr-

Ve in mineral 
formed by as -

Pyrargyr ite 
Cuprite Ore of silver 

ion 

Browni sh 
black to  

brown . 

Purpli sh 
red 

Greenish 
to 

brownish 
blac k 

Black 

C o lo r -

le ss  

None 

Orange-
ye llow 

.Color-
le s s  

1 r:: olor-
le s s 

argyrite . cending s ol- Cinnabar 
ut ions 

Absence of crys - In residual Pyrolus ite Ore of man-
talline struc - clays and bog Manganit e gane se . 
ture & streak . deposit s .  Limonite 

Darker color and Ve in mineral Proust i t e  
streak t han prous - forme d by as- Cupr ite Ore of s ilver 

t it e . cend ing sol- C innabar 
ut ions . 

. Harder than pyr- Assoc .with all Pyrrhot ite 
rhot it e  and chalco - sulf ides & i n  Chalcopyr ite Mfg . sulfuric 
pyrit e ; a  low t emp . all rooks ; of - Gold ac id 
form called mar- · ten in t iny cub - Marcas ite 
c a s s ite is very s im � ic crystals Arsenopyr 
Inferior hardnes s  

it e 

and low mo isture 
S imile::· t o  vs ilomelane 
o t he r  manga- Manganit e Ore of man-

c ontent . 

Contrasted with 
?JllP�ibole -c le avage 
at Oo ins tead of 

.6o0 ,; square in-
stead of hexagonal 
c ro s s  sect ion ; stub-
by instead of e lon-
gat ed . 

It s  high hardne s s  
and lack of c le av-

age . 

Lower spec ific 
gravity and hard-
ne s s  than c i nnabar . 

Heavier than c al-
c it e  and dolomit e 
and softer than 
rhodonite . 

Heavie r  tha,n ort ho -
o lase & harder than 
rhodoohros ite ; c leav 
age differs from 
pink carbonate s  . . 

ne se oxide s , pro- Limonit e  
bably d e r ived 

from mangan-
ite . 

In femic ( bas id 

ganes a 

igneous roc ks ; Amphibole None important . 
do not common- Epidot e  
ly oc cur i n  Tourmaline 
rooks c ontaining 
quart z . --

Salic igneous 
rocks ; ve ins ; Calc ite Abrasive ; 
grains in sand- Scheelite  glass making ; 
stone & s ome Feldspars gems ; 
metamorphics . flux . 
Ve in mineral 
assoc iat ed with C innabar Source of 
st ibnite , c innaJ arsenic . 
bar , pyr ite , et c  
Ve in mine ral I Calc it e 
with s ilver ore s Dolomite Ore of man-
and with s ome Magnes it e  ganese 
Mn ore s . Rhodonite . 

In high t emp .  Rhodochro-Ornamental 
ve ins , and in site  stone and 
crystal l ine Calc it e gem material . 
limestones etc . 
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' . �·. ' _,. 

Name Color 

.Brownish 
RtJTII:E red to 

Ti02 black . 

.. . . , . . . .  

SCHEELITE White ; . 
CaW04 grey · 

·�· . .. � 

and 
pale 
I SERPENTINE[ Green-

C omplex ish ,  
s ilicate browni sh , 

reddi sh , 

Luster 

Adaman-
t ine ; 

metalli c 

Sub-
adaman-
t i:r.e 

Re s i nous 
t o  

greasy 

variegated 
Var ious Sub-ad-

SIDERITE shades amant ine 
FeC03 brown d: to high 

grey vit reous 

Tin 

SILVER whit e 

Ag t o  Me tall ic 
pale 
ye llow 

White to  
SMALTITE grey ; i r - ll!et alli c 

( Co , Ni )  idescent 
As2 

Whit e 
t o 

SMITH- varied ; Vitreous 
SONITE some -
ZnC03 t imes 

blue or 
green . 
Pale 

S?HALER- ye llow Res inou s 

ITE t o  black , t o  
ZnS dependent vit reous 

on iron 

c ontent . 

STIBNITE Dark Metall ic 
Sb2S3 lead - t o  dull 

grey on fre sh 
surface 

Cleavage Fracture 1- Form 

Not import - Uneven ;  Embedded grains or 
ant . brit t le crys tals 

Dist inct in 
1 direction Uneven ; 
with s t ep- br it tle As crystals and in 
like int er - mas s ive form . .  
ruptions . 

Concho idal 
Not import - t o  �ssive . .. 

ant . spl intery 

3 directions Small crystals ; 
at obli que Uneven ; c leavable mas se s ;  
angle s ; bri t t le . c rust s ;  c oncre -

( rhombohed- t ions ;  and oolites 
ral ) l ike 
calc ite 

Wire ; t hi n  she et s ; 
ske let on crystals ; 

None None rare ly as nugget s . 

None Granular 4as s ive ; cubic 
c rystals , . 

3 direct i ons 
at obli que 
angle s Uneven ;  
( rhombs ) ,  brittle . No dular masses 
but not and c rust s . 
prominent . 

Dodecahedral , Conchoidal !Massive ; crystals 
12 s ided f ig- br i t t le 
ure derived 
from cube . 

Perfect in Granular masse s ;  
1 d irec t i on Uneven sle nder crystals 
with cross  in radiat ing 
l ine s on groups . 

cleavage 
surface s . 

Sp . 
Gr . 

4 . 2  

6 

2 • .5 
to 

2 . 6.5 

3 . 8  

J.O . l  

to 
11 . 1  

.5 • .5 
to 

6 . 8  

4 . 3  
to 

4 • .5 

4 . 0  

4 • .5 



Hardnes s  St reak 

Pale 
6-Gt brown 

4�-5 White 

2·i-4 Vlhit e_ ,  
s l i ghtly 
shining 

3�·-4 Pale 
brown 

or 
grey 

2�-3 Me tall ic , 
Malle a - silver-

ble whi t e  

5�-6 Grey i sh -

black 

5 Color-
le s s  

Pale 
31<--4 "' yellow 

t o  
dark 

brown 

Dark 
2 lead 

grey 
t o 

black . 
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Di st inguishing 

Feat ure s 

Lower sp . gr . t han 
c a s s it er it e ; 

red co lor and ada -

mant i ne luster . 
High sp . gr . and 
sub - adamant i ne 
lus ter with d i s -
s eminated mas s e s ; 
ultra-violet lamp 
i s  he lpful . 
Soft ne s s , greasy 
luster & "feel" ; 
absenc e of 
c leavage . 

Higher s p . gr .  
than calc it e ; 
rhomb . c leavage 
and high lus ter 
from s phalerite 

Br ight c o lor of 

fre shly cut sur --
fac e  and mal -
leab i l ity 

Lack of c leavage ; 
ot herwi s e  c hemi cal 
t e s t s  are nec e s --
sary . 

Harder than ot he r  

carbonat e s ; hard-
er and heavier 
t han c hrys ocolla . 

Pe rfect c leavage 
and high lust er ; 
softer t han 
garnet . 

Perf e c t  c le avage ; 

softne s s ; low 
fus i b i l it y . 

Simi lar-
Oc currence i t ie s  

High temp . 
ve ins or peg - Cas s i t eri t e 

mat i te s ; i n  
met amorphic s . 

In ve ins 
formed at Quart z 
high t ern-
perature . 

Alt erat ion pro -
duc t o f  ferni e Talc 

ro cks and of am- Chlor i t e  

ph ibo l it e s . 

Ve in mi neral ; 
replac eme nt of Calc ite 

l ime s t one Dolomit e 

co ncret io ns ; Sphaleri t e  
small c rystals 
in c av i t i e s . 

Ve in min , w i th Re sembles 

Us es 

C olor ing mat t e  
f o r  porc elain 
produc t ion of 
ferrot it anium . 

Ore of t ungst e 

Ornament al sto 

.Minor ore of 
iron 

r 
& 

n .  

ne 

c obalt & n i c kel some fre sh S i lve r ; j ewel ry ; 
& ot he r  � � lver surfac e s  of · monetary use s .  

m i nerals ; in t he na :. ive me tjls 
n iron hat " or g�� lead & 
san , rare ly i n  plac ers t in .  
\'lith s i lver and Arseno -
c o pper ore s ; in pyr . .  t e  Ore of c obalt 

ve ins w it h  ores C obaL i t e and nicke l .  
of c o balt , n ick- Pyr it e 
e l  & c opper . 

In oxid i zed Other car Minor ore of 
zone and formed bonat e s . z inc . 
from al t erat ion Chr ;; soc o ll a  

of s phaler it e . 

Ve i n  mineral with 
othe r  sulf i de s ; I Garnet Ore of z inc . 
repla c eme nt miner- Sider it E 
al in sed , rocks ; I 
a cont ac t met amor -
phic mineral . 

Assoc iated with Pr i nc ipal 
ot he r  sulf id e s . Galena s ourc e of 

ant imony . 
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Name Color Lust er C leavage Fracture Form 
Sp . 
Gr . 

Yellow Res inous 
SULFUR t o  to ada.:. Absent Br itt le C rys t als ; c rust s ; 2 . 

s ye llow- mant ine . mas se s . 
i s h  red . 

White Perfe ct 
TALC t o  grey Pearly in 1 di- None Scales ; fo liated ; 2 . 7 

Complex to pale rect ion fi brous ; and c om-
s i l icat e green into pact masses . 

. .  fo li at ed 
masses .  

TETRA-
HEDR ITE Dark Me t all i c  AbSent Uneven , Usually mas s ive ; 4 . 4 
Copper- iron britt le t e t

.
rahedra.l c rys - t o  

ant imo ny grey t als 5 . 1  
sulf ide . 

Vary-
TITA."l'ITE ing Ad.arnan• Indist lnct None ; Flat , wedge } . 4 
or .SPH}!."NE t ints t ine t o br i t t le shaped c rys t als ; t o  
CaTiSi05 of high massive ; gran- } . 5 

ye llow v i t r e ous ular . 
or brown . 
Black ; 

TOURMA- brown i sh ;  Vitreous None Sub -con- Prismat i c c rystals , 
LINE blu i s h ; t o  c ho ida.l t o  
C omplex gre en ; re s inous to un-· } . 25  
s ilicate . red . eve n .  

WOLFRA.- Black Metallic One d i- Uneven ; Heavy black mas ses ; 7 . 2 
MITE or to sub- . - rect ion br it tle t abular c rystals . to 
( Fe ,Mn )  dark metall ic perfe c t . 7 5 
wo4 brown . 

Reddish-
zmcoN brown t o  Adaman- Imperfe c t Concho id- Usually found as 
ZrSi04 l ight t ine al loo se grains in 4 . 7  

var ie - s ome " black sa.nds lf 
l tt:ated . 
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Hardnes s  Streak 
Dist inguishing S imilar-

Uses Features Oc currence it ies 
•-" 

Yellow c olor ; low Decompos it ion 
li- 2t Color- hardne s s ; brittle- o f  many sul- None Manufacture 

l e s s  , ness ; odor of sul - f ides ; prod- of sulfur 
fur when burned . uct of vulc an- produc t s . 

ism .  
1-l� ; White Soapy fee ling & Results from 
may Non- low hardne ss . alterat ion Mic a Talcum powder ; 
range met - of amphibole s ,  Chlorit e paper glaze ; 
to 4 allic and serpen- refract ory .  
with im- t ine . 

pur it ie s 
Chalc o c it e  i s  Ve in mineral 

3-41 Dark sect ile while with other Chalc o c it e!  Ore o f  c opper 
grey t e t rahedr ite sulf id e s . 

is br it t le . 

Common in  
grani t i c  roc ks 

5 -.5� Whit e  Crystal shape . wit h magnet ite Magnet it e  None important 
& hornblend e ; HornblendE 
in metamorphi c 
rocks . 
In sal i c  i g-

7 -7t C olor - Triangular c ryst al neous rocks Amphibole Transparent 
les s  cro s s -sect ion and and in c ert a in Pyroxene var i e t i e s  

lack of c leavage . met amorphic Epidot e as gems . 

roc ks . 
Black In granular 

t o  High sp . gr .  and sal i c  rocks & 
.5 -.5} dark c leavage in only pegmat ites ; Hubnerite Ore of tungst e 

redd i s� d irect ion.  assoc . w ith 
brown . cas s it e rit e 

n 

& scheelit e . 
Loo se crystals 

713 Color- Difficult with- in sand s deriv - D i amond Refract ory ; 
le ss out opt ical ed from salic  ferro -alloys ; 

test s . rocks . gems . 
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GLOSSARY 

The d. e f i n it ions given he rein are t aken princ i pally from .. A Glo s sary of t he 
Mini ng and M ine ral Industry " .  by Albert H .  Fay , pub li shed by t he U . S . Bure au o f  
Mine s  as Bullet in 9 5 , and from Web st er ' s New Int ernat ional D i c t ionary , 2 d  Ed i t ion. 

Aberrat ion : A lens c ond i t i o n  t hat pe rm it s l i ght ray s t o  be f o c u s se d  at d ifferent 
po i nt s not all o n t he s ame p lane or f i eld of ob se rvat ion . It i s  impo s s ible 

t o  br ing t he e nt i re " fi e ld "  in f o c us i f a len s i s not pro pe rly c orre c t e d . 

Spheri c a l  Aberrat ion : i s  t he inab i l ity of t he margi nal r ay s  of a le n s t o  f o ­
c u s  i n  the same plane wit h t ho s e  pass ing t hrough the c ent e r  of t he l en s .  A s  

a re sult ,  the c e nt e r of t he " f i e ld "  may b e  i n  focu s but t he margins are out 
of f o cu s .  

Chromat ic Abe rrat i o n :  i s  c au se d by the i nab i lity of t he le n s  to focus d if ­
f ere nt c olor s o f  l i ght i n  t he same plane . The " f ield " i s  surrou nded by 
rings of c o lor . 

Ac ic ular : needl e  shape d ; s lend er , l ike a ne edle or b r i st l e , as some le ave s o r  
c ry s t al s .  

Ac i d i c  Roc k s : a de sc ript ive t e rm  applie d to tho se i gn e ous roc k s  t hat cont ain 
more t han 65 perc ent silica ( Si02 ) a s  cont rast ed w it h i nt erme d iate o r  b a s i c  

ro c k s . The t e rm " Sa l ic ro ck s " i s  prefe r able t o  "Ac i d ic rock s " . 
· 

Adamant ine : a t e rm u sed t o  de sc ri be the lust er o f  a mine ral ; lu st er like t hat 
of' a d iamond . 

Adsorb : to c o nden se and ho ld a gas on the surface o f  a so l id , part i cularly met ­
al s .  Al so t o  hold a m ine ral part i c l e  within a l i quid int erface . During 
t he World War ( 1914-1918 ) c arbo n made f rom peach st on e s  wa s c apab le o f  hold ­
ing gas t o  t he surfac e o :f  t he c arb on part i c le s .  No ga s wa s ab so rbe d ,  however .  

Alumina : oxide of alumi num , Al203 . 

Amorphou s ; a t e rm  applied t o  rock s and miner al s having no d e fini t e  molecular 
st ruc ture . 

Amygdule s . a small globul ar c av i ty :ln an e rupt ive ro c k  such a s  lava , c aused by 

expandi ng steam o r  vapor at t he t ime t h e  rock c oo le d ; they gene rally are 
l ined o r  f i ll ed with seco ndary mineral s .  

Argent if'erou s :  cont aining silver .  

Basalt : the b a salt or b a sal t i c  gro up of ro cks i s  u se d  to i nc l ude all t he dark , 
femic , f ine - grained vo lcanic roc ks , suc h a s  the t rue ba s alt s and others .  

Ba sic : thi s t erm a s  applied to ro c k s  i s  a ge ne ral one for tho se i gneo u s  ro c k s  t hat 
-----are c omparat ively low in si li c a .  About 45 or 50 pe rc ent of s il ic a  i s  t he 

uppe r l imi t . The t e rm  " femic ro ck s" i s  preferred t o  " basic rocksn , 
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Bladed : dec idedly elongated and flattened ,  l ike a knife blade . 
used t o  describe the struc ture of c e rt a in mineral s . 

121 

The t erm i s  

" Books " : a term used t o  describe mic a crystals from wh ich individual s hee t s  can 

b e  str i ppe d . The s imi lari ty of t hese mica sheet s to  t he leaves of a book 
exp la ins t he t erm . 

Botryo idal : hav i ng  the fo rm of a bunc h of grape s . A mineral has botryo idal form 
if the surface is .a s e r ie s of bumps , each one about t he s i ze of a grape .  

C arlsbad Twinninp : a type of twinned c rystal oc curr ing i n the monoc l i nic crystal 
sys t em w it h  t he ve rt ical ax i s  as the twinning ax i s . 

" C o lors " : refers t o  part i c l e s  of met all ic gold . 

C onc ho idal : shell shape d . The more c ompac t  roc ks suc h as f l i nt , arg ill it e , fel­
s it e , e t c . ,  break wit h c onc ho idal frac t ure . The curve d , or conch- l i ke breaks 
on t he s urfac e of a broken chunk of gla s s  are example s of c onc ho idal fracture . 

C ont a c t  Me tamorphism : a gene ral term applied t o  the change t hat t ake s  place along 
an i nt rus ive c o nt a c t  ( of an intruded igne o u s  ro c k  and t he e n c l o s ing roc ks int o 

wh ic h it has bee n t hrust } , such as t he recrys t all i zat i on of l imes t one w i t h  t he 

developme nt of typ i cal s il i c ate mine ral s . 

C ount ry Ro ck : the ge neral ma s s  of ad j ac e nt ro c k  as d i s t ingu i s he d  fro:a t ha t  of a 
d i ke , ve i n , or lode . 

Cryp t o c rys t all ine : fo rme d of cryst als of mi c ro s c op i c  f i ne ne s s , but not g la s sy . 

Diameters : a uni t of magn if i c at ion o f  micro s c op i c and tele s c op i c observat i on 

e qua l to the number of t ime s t he l ine ar d imens ion of an o b j e c t is inc re a sed ;  

as , a magnif icat ion of e ight d iame t ers means t he d tme n s i ons are inc re ased 
i n  t he rat i o o f  8 to 1 .  

D i s s eminat e d : t o  be scattered o r  d i ffused t hr ough . A d i s s emi nat ed m i neral i s  

one wh ich i s  sc a t t e re d  through t he rock rat her than b e  ine c o nc e nt rated in 
mas ses or ve ins . 

Dodecahedron : an i s ome t r i c  ( cub i c ) form c ompo s ed of 12 face s , e a c h  paralle l t o  

one axi s  and int e rse ct i ng t h e  o the r two axe s a t  e qual d i s t anc e s . 

Sfferve s c ent : t o  bubble and hi s s , as l ime s t one or any c arbonate on wh i c h  ac id 

is poured . 

Fernie : a co ined wor d , port i ons of ferromaenesium,  t hat desc r ib e s t hose rocks or 
-----mineral s t hat have a predominance of ferromagne s i an minerals . Synonomous 

with "bas i c " when bas i c  i s  applied t o  r o c ks . 

Field Maenif i cat i o n : a s phe re or ran � of act ivity or obse rvat i o n , . . .  t he are a , 

usually c i r c ular , v i s ible t hrough t he lens sys t em of an o pt i c a l  ins trument , 
as a mic ro s c o pe or t e l e s c o pe . 

Fluore s c e nc e : the emi s s i on o f  l i �ht from w i t hin a subs t anc e whi l e  it i s  be ing ex­

posed to d ir e c t ion rad iat i o n . or in c e rt � in c a se s , t o  an e l e c t r ic al d i s c harge , 
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( as from an ult ra-v i olet lamp ) . A f luore sc ent subs tanc e g ives o ff light when 
exc i t ed with ult ra-vi olet rays . 

�: ma t e r ial t hat w i ll as s i st fus ion by f orming more fUs ible c ompound s . 

Fol i ated : leaf - l i ke .  The me ani ng i s  s imilar t o  that of laminat e d , but t he lat ­
t er gene r ally ind i c ate s  a fi ner divis ion of layers . 

Gangue : ·  t he was t e  o r  non-valuable minerals i n  t he ore . I n  a c opper ore , quart z  
i s gangue . The word i s  pronounc e d  a s  i f  spelled " gang" . 

Ge ode s : a hollow nodule or c onc re t ion , t he cavity o f  whic h is lat er l ine d with 
crystals . The geode may ult imat e � be c ome f i lle d with t he later minerals . 

Gne i s s : a band e d  c rystal l i ne roc k w it h more o r  le s s  we l l-deve loped c le avage but 
w it hout t he f i s s i l it y  ( separat ion i nt o  t hin she e t s }  of s c hi s t . 

Gos san : a mas s  of iron oxi de ( l imon it e ) that may c over a mine ral de po s i t . The 
or i ginal rock has bee n  weat he re d , many of t he s oluble m i nerals have be en re­
moved , and the we athered re s i due rema ins . Als o  called " iron ha t " . 

Grani te : a granular igne ous rock composed e s s e nt ially of quart z ,  fe lds par , and 
mic a .  C ommonly a part of t he feldspar i s  plagioc lase . The mi c a  may be 
muscov ite o r  b iot i t e  o r  bot h .  Hornblende i s  a c ommon , and aug it e an un­
c ommon , c omponent . C ommerc ial ly almost all c ompact igneous rooks are 
c alled grani t e  as d is t i nguis he d  f rom s late , s and st one , and marble . As 
used here , i t  app l i e s  t o  a part icular rock as def ined . 

Gran i t o id : the suff ix " o id "  me ans " l ike" . A e;ran it o 1 d  ro c k t herefore i s  one 
t hat i s l ike a granit e .  It may be a granod i ori t e , d i or i t e , o r  a s imi lar 
rock . 'l'he t e rm i-s us e ful as a ge neral i ty . 

Homogene ous : of t he s ame kind or nature ; c o ns i st ing of s imi la r  pa rt s , or o f  
element s of a l i ke nature ;  oppo s e d  to he t e r ogeneous . 

Hydrous : c onta i n i ng wat e r  c hemi c al ly c ombi ne d , a s  in hydrat e s and hydrox i de s . 

Igne ous : formed by c rys tall izat ion from a mo lt en s t a t e ; sa i d o f t h e  rocks of 
one o f  t he great c la s s e s  int o  whic h  a ll rocks are d iv i ded , an d c ontrasted 
wit h se d iment ary and met amorph ic rocks .  

Iride scenc e : t he exh i b i t ion o f  pr i smat i c  ( ra inbow ) c o lors in t he inter i or , or 
on t he surfac e  of a mineral . An .o i l  f i lm on water e xh ib i t s  a play of 
c olor s and i llustrat e s irides c enc e . 

Iron Hat : s e e  Gos san . 

Magmat i c  Segregat i o n : the proc e s s by wh i ch different type s of igneou s ro cks 
are 1�rlved from a s ingle parent magma ( mo lt en mas s  within t he e art h ) or 
by whi c h d iffe rent part s o f  a s i ngle mo lt en ma s s  a s sume d i ffe rent c om­
pos i t i ons and t ex ture s as it so l i'd. ifie s . Als o  called Magmat ic D ifferent iat i o n . 

Malle abl e :  c apab le o f  be i ng  ext ended or shape d by be at i ng  w ith a hammer , as gold , 
s ilve r , e t c . 
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Mat rix : t he r oc k or earthy mat erial c ont aining a mineral o r  metallic .ore . Some � 
t ime s  called Groundmas s .  

Megascopic : large enough t o  be d is t ingui shed with t he  nake d eye ; t he  oppo s i t e  of 
Micro s c opic . 

Metamorphism : any C'hange in t he t exture or c omposit ion o f  a ro c k , of t en i t s indur­
at i o n or solidificat ion , e s pec ial ly by deformat i on and by a r i se or t emperature . 

:Mic aceous : c ompo sed or t h in s c ale s , l i ke a mass of t iny mica flake s . 

tiine ralog i s t : one who is versed in the sc ienc e of m ine rals , or one who t reats 
or d i s c ourse s of t he propert ie s o f  mineral bod ies . 

Mohs Sca le : an arb it rary s ca le , beginning with 1 an d end ing with 10 , to des ignate 
vnryi ng cl egree s  of hardne s s . The re is no rela t i o nship o f  the numbers ; 4 is 
not nec e s s ar i ly twi ce as hard as 2 . 

Molecule : t he smallest part of a substanc e  t hat c an e x i s t  separat e ly and s t i ll 
reta in it s compo s i t i on and c harac t e r i s t ic propert ie s ; t he s ma l l e s t  c omb inat ion 
of at oms that w ill form a g iven c hem i c al c ompound . 

Nodular :  hav i ng t he shape of nodule s ( s e e  Nodule } .  

Nodule : a sma ll , roundish lump of mine ral of irregular shape . 

Nomenc lature : the system of name s used in a part i cula r  branc h of knowle dge or 
art , or by any s chool or ind ividual (Webs ter ) .  

Nucleus :  a kernel ; a c e nt ral ma s s  or :po int about which ot he r  ma t t e r  i s  ga t he re d , 
or to which an ac c ret ion i s  made . 

Octahedral Form : in t he is ome t r i c  ( cub i c ) sys t em , a c los e d form of e i ght fac e s , 
each hav ing e qual int erc ept s on all t hree axe s . 

Ool it e : a var ie ty of l ime st on e c o ns i s t i ng of round gra i ns l ike t he ro e o f  a f ish ; 
the name i s  derived from two Greek words whi c h  mean "egg-stone " . Also ap­
pl ies to any ot he r mater ial havi ng  a s imilar t e xture . 

Ool it i c : charac ter i s t ic of , pert a ini ng t o , of t he nature or t exture of , or compos -
ed of , ool ite . ( See ool i t e ) . 

Oxidized zone � that port ion or an ore de po s it whi c h  has been sub j e c t e d  t o  the ac­
t ion of surface waters c errying oxygen , c arbon d i oxide , e t c . That zone in 
whi c h  sulfi de s haTe been removed or altered t o  ox ides and c arbonat es . 

PerviOUS ; admi t t ing pas sage ; c apab le of b e i ng pe ne t rat ed ( Webster ) .  

Pis o l i t ic : c o ns i s t ing o f  rounded gra ins l ike pe a s  or be ans . 

Polysynt he t ic Twinnin� : repe ated twinning in whi ch the c rystal i s  made o f  thin 
lame llae a lt e rnat ely in reversed posi t ion . Plagio c la se feldspar fre quently 
ha s t h i s  twinning . 
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Primary Ore s : t hose mine ra ls and ore s  tha t ret a in t he i r  orig inal form and c ompo ­
s it ion , as or i g i nal.  s ulf i d e s . 

Pseudomorph : a c rys tal , or a pparent c ryst al , of some mine ral ,  having t he out ward 
form c haract e r i s t i c  of anot he r mineral , whi c h  has b e e n  replaced by s�b st it u­

. : · -t ioo· · ·or by c hemical alt erat i on ( se e  Repla c eme nt ) .  Limon i t e i s  ve ry fre quent ­

ly found in cube s , p seu domor phi c after t he ori gi nal c ubes or t he pyr ite from 
wh ich it  was derived . 

Pyr ibole : a wo rd t hat has b een co ine d to descri be a minera l t hat m ay  be an am ­
ph i bo le o r  may be a pyroxene , a nd d e f in i t e  dec is i on c annot b e  made with the 
re sou rc e s  at hand . 

Quadrangle : t he tract of c ountry re pre sent e d  by one of the atlas  sh eet s publish­
ed by t h e  Unit ed St at e s Geo log ic a l  Survey . In d ens ely populat e d  a re a s each 
quadrangle measures  15 ' in lat i t ude a nd 15 ' in lo ng itude anQ. is ma pp ed o n  the 
s c a le of 1/62 , 500 ( approx imat e ly 1 i nch = 1 mi le ) .  Els ewhere t he s ize i s  
30 ' x 3 0 '  and t he s c a le of mapp ing i s  1/125 , 000 ( a pprox ima t e ly  1 i nc h  = 2 miles ) 
exc e pt in a few s p ar s e ly s e t t le d  regi ons when t he s i ze i s  1° x 1° and t he s cale 
i s  1/250 , 000 ( appr ox imat e ly 1 i nc h = 4 mile s ) . (We bst er ) . 

Quadrant : the qua rt e r  of a c i rc l e ; an arc of 90° . 

Replac ement s :  the pro c e s s by wh i c h  on e mi neral o r  c hem i cal substance take s the 
plac e  o f  s ome ear l i e r  d i ffe rent subs t anc e ,  often ;pr e serving i ts s t ruc tur e or 
c rys t al l ine f orm . If t he s t ruc ture o f  t he o r ig i nal mineral i s  pre s erve d , 
the re plac ement i s  sa i d  t o  be a pseudomo rp h ( se e  Ps eudo mo rph ) . 

Rhombohedral : a s ix - s ided form who se fac e s are parallel ogram s . The r esult ant 
s hape i s  t hat o f  a box whi c h has b e e n  ,us he d  out of s ha pe by applying pre s ­
s ur e  a t  on e c orner . 

Salic : a c o i ned :·1o rd , de r i ved from s i l i c a-alumina , a nd p ertai n s t o  ro cks and 
-----min erals pr e d ominat ely c omp os ed-o f s i li c a  and alumina . Syno nomous wi th 

"ac i d i c " ,  but sal i c  i s  pre ferent ial . ( Se e Ac idi c ) .  

S c h i s t : a c ry s t a l l ine rock that can b e  r ea d i ly spl it or c leaved b e c au se of hav­
ing a fo l iat ed o r  pa ralle l s t ruc t ure , gen erall y  s e c ondary a nd d evelope d by 
she ar ing and rec rys t a ll izat i on under pre s s ur e . 

Sec ondary M ine ral : a mineral re sult ing from the a lt era t ion o f  a primary mineral . 
Thus , ori g i nal sulfid e s , by oxidat ion c hange t o  sulfat e s , c arbo na te s , and 
ox i de s , and these by hydrat io n be come hyd ro u s  forms . 

Sect :He.: .. . . -capable  of be ing severe d by t he kn i fe w it h  a smooth cut , but yet pul ­
ver i zable . D ist ingui shed from b r i t t l e  and mall eable . 

S il ic a : an oxi d e  o f  s i l ic o n ,  c hemi cally kr.own as s i l ic on d io x i d e  and hav i ng a 
c hem ic a l formul� of Si02 . 

S i l i cate : of , or pert a i ni ng t o , s il ic a ;  c ont a i ni ng s il ic a , or pa rtak i ng  of it s 
nat ur e . Cont a i n i ng , abundant qua rt z .  Any mineral t ha t  c onta i ns s i l i ca i s  
known a s  a s il i c at e . 
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Stalac t it e : de sc endi ng , c olumnar deposit s ,  general ly of c alc it e ,  
roof o f  a c avern by the d r i p  of mineral solut ions . In the 
the "rock i c i c l e s "  hang ing from t he roo f  are s tal ac t it es . 
mit e ) .  

12 5 

f o rmed on t he 
Ore gon C ave s , 
( See Stala g -

Stalagmit e :  upr i s ing ,  c olumnar depos i t s , generally of c alc i t e , forme d on the 
floor of a c avern by the dr ip of mine ral s o lut io ns from t he r oof . Solu­
t i ons rlr i pping from the e nd of s ta lac t i te s may fo rm stala gm i t e s  be ne ath 
them . ( See Sta lact i t e } . 

Str i at i on s :  very f i ne , pa ra llel l ine s mark ing t he  surface s  or c le avage fac e s  
of mine rals . Als o , the c hanne ls o r  s c rat c he s  made i n  rock s co ur ing . 

Tabu la r : having a s ha pe l ike a table ; flat t e ned ; lami nat e d . 

Tetrahe dro ns : a c rys tal form , in t h e  is ome t r ic ( cubic ) syst e m ,  enc losed by four 
fac e s  hav ing e qual int ercept s  on all t hre e  axe s . Eac h  fac e i s  a t r iangle . 
A t e t rahe dron ha s  four faces , - an octahedron has e i g ht face s , wh i le t he  
fac e s  o f  e a c h  are s t i ll tr i angula r . 

Twin Crystal s : c rys ta l s , in whi c h  one or mo re part s , re gularly ar ranged , are in 
reve r s e  pos i t i o n  w i t h  re ferenc e to the o t he r  p art o r  p art s . The y of ten ap ­
pear ext e rna lly t o  cons i st of two or mor e  c ry s tals s ymme t r i c a lly unit ed , and 
s ome t ime s have t he form of a c ros s or star . They also exhi b i t  t he c ompo s i ­
t i on  i n  t he reversed arrangem ent o f  part of t he cryst al fac e s , in t he s t r i ae 
of t he surfac e ,  and in reent rant angle s ;  in c e rt a i n  c a s e s  t he compound struc ­
t ur e  c an o nly be s ur e ly det e c t ed by mic ro scopic e xami nat io n in polar ized l ight . 
( Se e  Carlsbad and Po lysynt het i c  Tw inni ng ) . 

Vit re ou s : havi ng t he  lu ster o f  broken gla s s , quart z , o r  calc i t e . The word i s  
deri ved from v it re ol , an o l d  name fo r sulfuri c a c id . This ac id ha s a vi t ­
reous lus t er . 

Vug : a c av i t y  in t he  roc k , u sually l ined wit h a cry s t a ll ine incrustat ion . It 
d iffers from an amygdule in t hat the amygdule was f orme d in a lava r ock by 
expa nd ing vapor ( see  Amygdule ) .  A geod e i s  usua lly somewhat s pher i c al in 
shape , whi le a vug is more elongat e d . · ( See Geode ) .  

Weat he r ing : t he group of proc e s se s whereby roc ks · on expo sure t o  we athering 
c hang e  in charac ter , d e c ay , a nd f inally c rumble to so i l . Weathering p roc ­
esses includ e : chemic al ac t i on of air and rain wat e r ; plan t s  a nd bac t er i a ;  
mec ha ni c al ac t io n  result ing from t empe rat ure c hange s .  
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