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RHODONITE FROM FRANKLIN FURNACE, NEW JERSEY 
A group of richly colored crystals 



THE COLLECTIO 

MlNERALS 

I THF. 

OF 

Al\1 RI A M E M OF ATURAL HI TORY 

By HERBERT P. WHITLOCK 
Curator of Mineralogy 

CIDE LEA LET -o . 49 

EW YORK, PRIL, 1919 
PRI TED AT THE MUSEUM 



The illustrations of this Guide Leaflet, all of which show specimens 
in the Bement Collection, are reproduced from "A Popular Guide to 
Minerals," by L. P. Gratacap, A.M. 

Through the courtesy of the publisher, copies of this volume, 
which describes and illustrates the Bement Collection in detail, may 
be purchased at a considerable reduction on the published price by 
applying at the Visitors' Room. 



THE COLLECTION OF MINERALS 

INTR D TI T 

1 w th y ry thin la ' r matt r th fun ·ti n f 
whi h i t upp rt lif I th ma a far ur kn wl cl 

f it xt nd 1 mp d f a numb r f in r ani ul t n \ hi ·h 
nr kn wn a min ral . Th in ly or in g T at f wo OT m r 
mnk up th ro k whi h in man ... pla ar a on pi uou p r f th 
c n r ,. and imp rtant buildin · mat rial. Th y furni h u with th 

raw mat rial from whi h d ri th m tal o u ful to u in th 
art and v n in th ir d ca th y provid many of th oil compon nt 
n c ary to g tation . But ential a the e onomic min ral 
ju t allud d to ar th form a comparativ ly mall part of th T at 
arra .. of natural compound which come under th cla ification of 
min ral . EYer ub'"'tance to b found upon thi earth, whi h ha 
not been dir tl .,. form d from animal or plant life, and many whi h come 
to u in th fom1 of m teorite from out ide the earth atmo ph r , 
ar includ d in th min ral kingdom . There are over 00 differ nt 
kind of min ral known, and the li t i con tantly being add d to a 
new min ral ub tance are being found in mine and quarrie in e ry 
par f th lobe . ~Iany of the e are very rare, and have only b n 
di cov r l in on or two place , but om of them, uch a quartz, 
alcit and the f ld par are wid ly di tributed an l common nough 

to b familiar to almo t ever one. Mo t of the known mineral p 1 

ar to be found in the collection to which thi Guide Leaflet rv 
an intro luction and ina much a man of th m to the ca ual e 
app ar v ry much the ame, a word or two i n ce ar to enabl th 
vi itor t in 1 out om of the hara t ri tic whi h rv to li tin ui h 
th m. Althou h in man in tance a min ral u h a f r xampl 
::ulphur ha a charact ri ti color, it i not cliffi ul t fin l am ng th 
many oth r p ci and ari ti of min ral n w hi h ha lmo .. · if 
n t quit th am tint . 1olor th n, i. far fr m an infallil I m t n. f 
id ntifying a min ral. l\'.lan r f th m t lli min raL hav wh, t i: 
kn wn . a m talli lu. t r u ·h . th T 11 w 1 r .. -lik :h n f I vrit 
or th bla ·k . t 1 ray glin of . til nit . But v n thi: i n t an unvar ·­
in n ark f li. in ·ti n for gal n th 1 l . ul I hid 11' : a · 1 r n<l 
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luster almost identical to stibnite, the antimony sulphide; and many 
of the ores of the metals, such as smithsonite, the carbonate of zinc, and 
malachite, the carbonate of copper, show a luster which is not at all 
metallic. Minerals do, however, possess a property which is very useful 
in identifying them. With very few exceptions every mineral species 
has a more or less pronounced tendency to form in solids with regular 
outlines, smooth bright faces and sharp angles. These solids which are 
called crystals are distinctive, each mineral having its characteristic 
series of forms, some occurring in cubes, others in slender needle-like 
prisms, and others in flat angular plates. Although the very great 
diversity and intricacy of these crystal forms of minerals are somewhat 
bewildering to anyone unfamiliar with this highly fascinating branch of 
science, one soon finds that they are capable of being divided into a 
small number of very simple groups. A series of models showing some 
of the more important forms of crystals and their relation and meaning 
will be found to the right of the entrance to the Mineral Hall. 

THE HISTORY OF THE COLLECTION 

Like most of the large mineral collections of the world, the collection 
displayed in the Morgan Hall of Minerals has been the result of slow 
growth over a considerable period. The nucleus of the present collec­
tion was the Bailey Collection, a relatively small series of the commoner 
minerals, but one which was thoroughly comprehensive and served well 

. in the early days of the Museum to represent this branch of Science. 
The first large addition came in 1891, when the Spang Collection was 
purchased and not only more than doubled the number of specimens in 
the Museum but added many new species to those already displayed. 
It was in 1900, however, that_ the Collection took rank as the most com­
plete as well as the richest in notable specimens in America and one of 
the five best exhibition collections in the world. Through the gift of 
the late J. Pierpont Morgan, Esq., the Museum acquired the remark­
able collection of minerals brought together by Mr. Clarence S. Bement . 
of Philadelphia. This last addition, which comprises a large percentage 
of the specimens now displayed in the Morgan Hall of Minerals, is 
famous for the exceptional perfection of the material comprising it. 
The quality of this material, both from the point of view of its scientific 
interest and the size and beauty of its examples, may be best understood 
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THE OLLE TIOX OF JIIXEH.1L ' 

wh n n · th fa t th: t 1Ir. B ment a t oll ·t r )f nm ju l r­
m nt nn l t 11 r ·inti n n t infr qu ntly I urcha: ( l ai ntir \ : mall 

· · rd r ir a in ·im n f uni 1u alu . 1 'in· 
th crift f th B m ti n man acl liti n · ti null \auty 
tnd i1 hay quir l b r I ur he. , nd 1: tul -
li h d -! by 1fatilch, ·w. Bru . Th 1in ti n , hi ·h 
thu t ttain l a · ar l f m rit ha · 1 

ti n of th b a, a h 
ntly di o, r d p · v ri ti and o un h m re 

n a quir d of th will b found in mall a. f R n t 
"'1on di pla r d a the ntranc of th Hall. 

LA IFI ATIO OF MI ERAL 
A min ral i a natural ch mical compound that i , it ha m m 

in tanc ad finite ch mical compo ition, and i i thi h mical omp i­
tion on tituting a it doe th e ntial and unvarying chara t ri. tic 
fa min ral which form the ba i of it la ification. There ar many 

thou and of compound known to chemi t which in lude the 00 or 
mor natural compound , or min ral . But all of th when r du d 
t their imple t con tituent are proved to be mad up from c mbina­
tion of a r lati ely mall group of ultimate ub tance called el m nt . 

f th 0 or mor 1 ment a pre ent known ther ar 20 which 
ar o common that th mak up 99½ p re nt of th urf ac la r of 
the earth ru t to a d pth of 10 mile , which mark the limit of our 
knowl cl and of th 20 onl are ne ded to con titute 97 p r n f 
this urfa e la rer. The 20 commone t lem nt in the ord r f th ir 
abundan ear 

1. Ox g n 0 5. alcium 'a 
2. ~1ilicon 1 6. Pota mm K 
3. Aluminum 1 7. odium 
4. Iron F 1a n mm 

Th n titut 97 per n 

Titanium Ti 1.5. :\In 
10. H '"dr n H 16. 'l 
11. 1arb n 17. ► 'tronti 11n ► 'r 
12. Ph . ph ru. p 1 1 1 rine I◄ l 
1~3. ► 'ulphur 1 Zir · nium Zr 
1 B rium Ba 20. ... Ti ·k ·l ... "i 

5 



AMERICAN MUSEUM GUIDE LEAFLETS 

In order to understand better the chemical system used as a basis 
for classifying minerals, it is more convenient ~o group these 20 common 
elements into two classes, metals and non-metals. 

Metals. Aluminum, Iron, Calcium, Potassium, Sodium, Mag­
nesium, Titanium, Barium, Manganese, Strontium, Zirconium, and 
Nickel. 

Non-metals. Oxygen, Silicon, Hydrogen, Carbon, Phosphorus, 
Sulphur, Chlorine and Fluorine. 

It is this last series of the non-metals which is especially important 
to remember, because in the combinations of one or more non-metals 
with one or more metals which, in general, go to form minerals it is the 
non-metals which determine in what class the mineral is to be placed. 
So we have for some of the principal divisions of the classification of 
minerals: 

Sulphides, composed of sulphur and some one or more of the 
metals, as sulphide of copper, the mineral Chalcocite. 

Chlorides, composed of chlorine and a metal, as chloride of sodium, 
the mineral Halite. 

Oxides, composed of oxygen combined with some of the metals, as 
oxide of iron, Hematite. 

The oxides of the metals, which have different properties from the 
uncombined metals, sometimes combine with the oxides of the non­
metals and form more complex compounds which are called oxygen 
salts and constitute important divisions of the mineral classification. 
Some of these are the Carbonates, the Silicates, the Phosphates, the 
Sulphates, etc. 

NAMES OF MINERALS 

It is a general rule in the natural sciences, such as Botany and 
Zoology, to preserve in the name of a plant or animal either some word 
of Latin or Greek origin (because these are at present the universal 
languages of science) which describes a characteristic of the species, or 
to perpetuate in naming it the surname of some distinguished man con­
nected with its discovery. This very general rule has been applied to 
the naming of minerals and the termination ite or lite1 is almost always 
added. For example, Hematite is named from the Greek word for blood 
because its common varieties are red in color; Hai.iynite is named after 

10riginally from }...£Bos, a stone. 
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TIIE OLLE Tl \ OF JIL "'El AL" 

th I◄ r nch ·ry t1Jl 0 Taph r Hni.iy, t ml . n lt lu: it i: name l fr m th 
nn i nt l r Yin· An lnlu in in th ~~ uth f ~ 

1 1 ain wh r it. wa.' fir: 
f un l. Thi ln t nnm i t n xtun1 1 f th 1 re. ti f namin · n 
min raL aft r th pln wh r th ~-, w r cli. m min ral 
Ih ·hi h l n t n l in it ar . urviYal f im ~ h n th · n 
wn in it in an l r oo-niz l f w · 11 th . , . 

Ui. r z arn rp um, run lum an a l an l w 11 
ta 1 li h l tl y ha om <lown to u unchan d. 

IDE TO THE OLL TIO 

Th coll tion of mineral di play d in the Morgan Hall of Iin ral 
i without qu tion one of he fine t to be found in the world. Although 
r markabl compl te in it repr entation of mo t of the mineral p ci 
known to ci nc thi ollec ion i pecially noteworthy for it a -
emblao-e of plendid example of the commoner and more widely di rib­

uted mineral . 
The vi itor hould begin with the fir t of the table ca e to the left 

of th ntrance and proceed from left to right along each ide of every 
ca e throu hout the erie , advancing from ea t to we t along the outh 
id cro ing to the north ide at the we t end of the hall and following 

the numbering of the ca e back to the ea t entrance. Each ca e i 
furni hed with a de criptive label referring to its content and indicat­
in th hi h ca e of the eries, arranged down the center of the hall and 
alon the outh wall which contain large and hand ome pecimen of 
the ame pecie . The e latter are placed in clo e proximity to the 
corre ponding table ca e of the principal erie and can be readily 
located. 

ELE 1E ... T 

Thi mall but important divi. ion of he min ral la . ifi tion 
includ ho e elem nt which o cur in nature un ombin I or in a 
'nat iY , tat , a nati e old and nati e bi muth. h n i ·ally h r 

r h . impl . f all min ral and on. qu n I th b t with whi ·h 
to b gin h in. p tion fa , eri whi h in r a. . in h mi 1 · m1 l xitv 

it cl Y 1 p ·. 
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STIBNITE FROM ICHINOKAWA MINE, IYO JAPAN 
A group of slender prismatic crystals 



TIIE OLLE TI JX OF JIIXEI lL 1 

Tw hn l 
Th 

illu trnt h wt 
am h mi ·al 

autiful oT up. 

f nativ ·arhon diamond and raphiU will b f un l in· 
nr " ·id ,ly difft r "\ n t in ap1 nran · an l pr 1 rti . , n l 
r in whi ·h, un l l' diff J' nt ' 11 liti ll .' ff muati n, h<~ 
ul tan ·c nu. T yi 1 l li::imilur modifi ·ati 11: . Th 
f )' 11 w .-. ul I hur Ty: taL· furni: h th fir.· liinr : f 

PYRITE F R ).1 CE. ~TR. L ITY, L RAD 
Group of cub ic cry. tal 

h ,v n l rful intri a v an l . ymm try f h T r, tal f rm. f min r 1 · 
· mpar with m l 1 in 'a. ... 1) . ► 'ulphur i. f rm l 11 ar a ·tiv r 
x in n I in th b f g 'P· um ,vh r it n. i ,u ' a 

p .· i ion pr lu ·t. Th n ti m tal: r r pr : nt l 1 y ol l in 
nu g L v in .· an<l rv. tal ggr gat · :ilv r in wir ,-lik , nd 1 ran ·bing 
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forms, and copper in beautifully developed crystals and crystal masses, 
presenting a great variety of shapes. All these are readily recognizable 
in luster and color from our association of them with coins, jewelry and 
other familiar things. 

SULPHIDES 

Cases 1, 2, Band 3 

The Sulphides which are here made to include the Sulpho-Salts 
are compounds of sulphur with the metallic elements. They are the 
characteristic minerals of the metallic veins from which the greater 
part of the more valuable metals are derived. In these veins, which 
were originally fissures or clefts in the rocks, vapors and fluid solutions 
highly charged with sulphur and with dissolved metals deposited their 
contents in the form of sulphides. The openings in this way ultimately 
became filled or partly filled with these minerals, which are called ores, 
together with associated unproductive minerals, such as quartz, calcite, 
and fluorite, which are known as gangue minerals. The finest and most 
characteristic specimens come from the parts of the veins which have 
not been completely filled in the process of formation and in which the 
crystallized minerals have had a chance to separate individually. This · 
is illustrated by the handsome groups of stibnite crystals in long slender 
prisms (Case 1), the varied series of galena, sphalerite and chalcopyrite 
specimens (Case 2), the wide range of pyrite specimens, showing many 
complex and highly modified crystals (Case B), and the exceptionally 
fine series of proustite, pyrargyrite, tetrahedrite and enargite (Case 3). 
This division also includes many rarer minerals in notable specimens, 
such as ullmannite, sylvanite, emplectite, binnite, cosalite, bournonite, 
jordanite and stephanite. 

HALOIDS 

Cases 3 and 4 

This division of minerals includes the compounds of the metals 
with element of the chlorine groups, the latter being known as halogen 
elements and compri ing chlorine, bromine, iodine and fluorine. These 
give the chemical compound called chlorides, bromides, iodides and 
fluoride . 



1HE COLL~XTIOX OF JJJ .\g!(AL ' 

, Hllt of th( haloids ns c.- mplifi \d b. th( mi1wn l halit , )r roel 
salt, th , ·hlorid ' f : odium, o ·cur in nat u n' in C'x{ 1L ·i l H' (l. · and ha, (' 
l "l'll d 'P ." it ,t1 by ( va1 ration from hodic' of , at c1r ,vhich ht ( in 
times l a.' t b " '11 rnt off from ilw main body of th ' otc'nn . rl lw .·c·ri '.' 
)f halit< spc cim '11,' in ( ' a , ( ;3 in('lrnh : man . . ·trikin°· Pxa1np\ : of 1: rg 
an l w 11-dc,· le I ' l ·ry: Ll L:. 

:\l.\H '.\ ,'TTE F R :\I FEL'OBA~Y.\ , IIC~ ; \ H.Y 
A rud iat d aggr ~ate of flat cry tal 

1 he mo,' t wid 1 cli:tribut d min ral in thi: clivi: i n i: flue ri t th ~ 
flu rid ! f (' l ·ium. Thi.· i,' ,'.'Clltia ll r cl cin min ~ra l a nd i: frequ ntl 
f un l . :o ·iat 1 l with th . ·ul1 hide r ,., f 1 )nd and zin <' . Th ' lurg 
·ul i · and JC'tah lral 'l'Y: tal. ' )f fluorit from all I a rt : of the worl l 
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hown in Cases 3 and 4, illustrate the very great variation in color 
which i a chracteristic of this mineral and which is due to the presence 
of a light amount of such impurities as iron and manganese. Many of 
th fluorite specimens show bandings of color produced by slight changes 
in the composition of the mineral-forming solution. Among the 
oxychlorides in Case 4 will be found some beautiful examples of the rare 
copper minerals boleite and percylite. 

FL ORITE O SJ.\:IOKY QUARTZ FROM GRIMSEL, SWITZERLAND 

OXIDES 

Cases 4, C, 5, 6, D and 7 

Oxygen, one of the most energetic of the elements, also constitutes 
a large part of the atmosphere of the earth, and of water which is almost 
univ r ally pre ent on it. Consequently, as we would expect, the oxides, 
or compounds of oxygen with the metals, form a large and important 
divi ion of minerals. But the element silicon ranks next to oxygen in 
abundance and combines readily with it. It is therefore quite 
obviou that the mineral quartz, which is the oxide of silicon, should 
be th common t and mo t widely distributed of all minerals. 

12 
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'l h nit , f quartz s1 im n · beginning in \ve 4 i: ex·< J tic nall. 
fin .. \t th h ad of th , ri "ill b f und th ,'h:. rpl cl fin ·d 
1 rilliant, tran pnr nt r.r tal , hi h n,r famili, r t mo: of ti. · . '1 lw:' 
ar hnn1 t ri 'ti all) i,·- id cl , ith pri f v · · l 1 : ml o · ·ur 
a · rstnl r in OT up . In adcliti n t th in ing th 

f r. r tal habit , tt 11 ion i I arti ul · t th 
phnnt m quartz 11d Pl cl quc rtz, whi h illu. tn t thr 

· han · th t mporar ·ng of th · of th .· ili ·a-
d · · luti 11 th r ul in bot b · lu ti n f 
qunr z . 11 ar und imil r and pr viou 1 on . "mall 
am unt f uch impuriti a titanium mangan an l rgani ma t r 
pr du t · olor d vari ti , am th t, ro quartz c n l 
m ky quartz ( 

Th r ar al o man xample of quartz enclo ing oth r min ral , 
uch a a · nite, nclo ing 1 nder needl of rutile, and cat' -

quartz, in whi h the ilica olution ha urrounded and impri on I 
hair-lik fibr of a be to . The mas ive form of quartz ( a 5) 
ar Ii tin ·ui hed b th ir ntir lack of outward evidenc of ry talliza­
tion. H r the mineral a ume round d outline , imilar to and 
procluc l in mu h the ame way · a the icicle of frozen wat r or th 
talactiti d po it which are formed by th dripping of min ral olu­

tio11 in a vern. Beginning with chalc dony, which well illu trat 
th l po it of quartz from a ilica olution of uniform compo i ion h 
eri how a gr at variety of agate , in which th lay r of differ ntl 
olor cl quartz hav be n produced b a change in the amoun and char-

act r of th colorin impurity in the ilica-d po iting fluid. on iderabl 
amount f iron and clay giv n to the opaqu , ma 1v vari ti . , 
j a p r and ba oni t . 

Opal i. a h drated oxide of ilicon, that i , i ha th am h mi al 
compo iti n a quartz xc pt that it contain a varyin p r f 
wat r. Among th man varieti of opal in a 5, h ne whi h 
app al mo. trongly n account of it. b auty i. pr i u op l. Th 
brilliant an 1 ari d pla of ol r whi h i. a w 11-known har t ri. ti · 

f thi. min ral i . upp . d to b cau. d b in ipi n ra ·k in th m,. 
f th . ton . Th . r fl t ba k th ligh in h , an , a " t . · th film 
f . ap bul bl or of il. pr a 1 on, tr. B th 1 a.·:i qu, rtz '" n 1 
p 1 uncl "r fa r bl ndition. r pla he:' w l ti.'. u f tr ) . · pr lu -

13 



QUARTZ FROM MAGNET COVE, ARKANSAS 
A group of transparent crystals 
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inl ja~1 riz l w 1 an l pt liz l w cl. 1 h · Yarieti , wh n poli:lwd 
xhibit n ry trihn ly th utlin f th , llulnr ·tru ·tur r th " 

wt tl whi ·h ha thu I trifi cl. 
1 h m talli d l .,. '" numl r f wicl ly di: trib-

ut 1 and imp rtunt. 1 p r xi l ·uprit ( a. ) 
furni h s ~ m ht n l m oT up f i. m tri ry tt l f ·ubi habit an l 
I p r tl l r. 

HE~L.\. TITE FRO~! T . GOTTHARD, WITZERLAXD 
Ro ettes of fl.at cry tal 

(1 rundum, th quioxide of aluminum with it richly ol r cl 
Yan 1 apphir and ruby al o con titut . a v ry attra tiv ri . 
In thi. in tanc th er ,. tal form on i t m . tly f h xa onal p Tami l 
whi ·h ar oft n hi hly modifi l. 

H nwtite ( 1a 6), th . qui xi l f ir n i. th prin ir al . 
f tha m tal. Th in lu l a num r f vari ti . , ra lin 

th brillian ry.-tal lba and ► 1 witz rlan I t th n 
r I, l o. h,. m th r , h 1. f • Ii · hi O' n. 
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RUTILE FROM PARKESBURG, PA. 
Rosettes of knee -jointed, twinned crystals 



:\IANG . .\NITE FHOl\I ILEFELD, HARTZ, GEHl\L\NY 
A group of crystnl aggregates 

---
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netite is anoth r iron oxide which merits attention because of its im­
portance a a source of iron. Specimens from many of the American 
and foreign deposits are shown in this series. Cassiterite and rutile 
are closely related oxides of this group and furnish the visitor with magni­
ficent examples of tetragonal crystals. Many of these are so free from 
distortion as to be almost diagrammatic in their four-fold symmetry 
(Compare with models in Case M). Among the hydrous oxides in 
Ca e 7 are two minerals to which attention is particularly directed 
because of their economic importance as ores and because they illustrate 
in a striking way the characteristic manner in which this class of minerals 
has been deposited. Limonite, the hydrated oxide of iron, and psilom­
elane, the hydrated oxide of manganese, give evidence of their secondary 
origin by a variety of forms both interesting and curious. Here we find 
iron oxide which has replaced and taken the crystal forms of other iron 
minerals, rounded masses deposited layer upon layer, and delicate 
thread-like stalactites of great beauty. 

CARBONATES 

Cases 7, 8, E and 9. 

Among the simplest of the groups of compounds derived from the 
oxides of the non-metals are the carbonates, which are combinations of 
carbon dioxide with one or more of the metallic oxides. At the head of 
this division stands the mineral calcite, important because of its very 
wide distribution and its common association with minerals of ore veins, 
and extremely interesting because of the almost infinite variety of form 
and habit shown by its crystals. There is no finer example to be found 
among mineral species of the manifold expression of the law of symmetry 
in crystallization, which in this instance among thousands of complex 
manifestations preserves a three-fold symmetry. The series of crystal­
lized calcite in Cases 7 and 8 well illustrates the wide range of forms 
characteristic of this mineral, from the simple rhombohedra from Poretta 
and the ix-sided prisms from Saxony to the highly complex modifica­
tion from Cumberland and Michigan. 

Dolomite, the carbonate of calcium and magnesium; siderite, the 
carbonat of iron, and rhodochrosite; the carbonate of manganese, all 
b long in th ame group with calcite and have many of the char­
a t ri ti of form which were seen in that mineral. They are best 
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C. LCITE FR ~I CC~IBERL :\"D, E:\"GLA. ·n 
. group of highly modified cry ·tal 

CALCITE Fil :\[ EGRb .\10.'T, L"GL\.·D 
Tw inne cry tal 
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distinguished from calcite by the fact that they unite in curved group­
ing and by their differences of color. The series of siderite and rhodo­
chro ite in ase E is especially fine. Aragonite_ is a second form of 
calcium carbonate and one which crystallizes in an entirely different 
way from calcite. Among the suite in Case 9, attention is particularly 

ARAGONITE FROM STEIERMARK, AUSTRIA 
"Flos-ferri" in stalactitic shapes 

dir ct d to the branching coral-like forms which distinguish the cave 
d po it of aragonite and which, with their delicate lace-work of fine 
talactitic tern , constitute objects of great' attractiveness of form. 

erussite, the carbonate of lead, is related to aragonite in much the 
, am way that the minerals of th group containing dolomite, siderite, 
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luster of interlucod, fibrous crystulw 
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MALACHITE FROM BISBEE, ARIZONA 
A velvety, stalactitic mass 
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ILI ATE 

Th laro- t and from om point of i w th mo importan divi-
i n of th natural h mical ompound whi h con titute th min ral 

i that on which ha for it ba i the combination of th two com­
mone t lem nt ilicon and oxygen. Th ox g n alt ompo d of 
th e two 1 ment combined with the oxide of them tal give u th 
Y r .. num r u and vari d group of rock-forming min ral known a th 

ili at . 
Broadl .. peaking the ilicate are the min ral of the igneou or 

fire-formed rock ; they are e ential con tituent of granite , pegmatit , 
abbro diorite and nei e , and ome of them are to be found in 
IT tallin lime tone and a econdary mineral lining the cavities of 

laya ba. alt and diaba . 
Th F ld par , hown in Ca e 10, are ilicate of aluminum with 

om ther metal. The are th com.mane t and mo t widely di trib­
u t l roup of min ral in thi divi ion and con titute nearly 60 per ent 
of th min ral ompo ition of i neou rock . In the rie exhibit d, 
orthocla e microcline and albite are e p cially beautiful and intere ting, 
a i al o labraclorite with it brilliant and varied pla of color . 

Th P rrox n ( a e F) form another importan roup of ili at 
embracing a number of lo el related mineral all nformin to 
chara t r · ti er " tal habit. Her may be en mark l cliff r n f 
olor du t variation in hemical compo i ion a w 11 a liff r nc in 

. tr n par n y fr m th 1 ar m-lik diop. i l to th opaqu bla k 
au 1 . 

Rhodonite ( 1a . e r) i a tri ·lini p rr x n ntainin n 
·hi ·h IY .· o i a han I. om 1 r. Th . p , im n. f thi.· r 
:·p ., ·1 lly tra ·tiv . 
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The group of Amphiboles (Case G) constitutes a large and important 
portion of the silicate division, and like that of the pyroxenes is made 
up of a number of mineral varieties closely related chemically and 
based on variations from a standard chemical type. 

Beryl is a silicate of the rare metal beryllium which furnishes the 
two well-known precious stones emerald and aquamarine. The many 
varieties of this mineral are shown in the splendid series to be found in 
Cases G and 11, which furnishes one of the most attractive portions of 
the collection. 

]. iJlCh \ 

CY ANITE FROl\I ST. GOTTHARD, SWITZERLAND 
Blade-like crystals in mica schist 

Garnet (Case 11) is a common and widely distributed silicate to be 
found as an accessory mineral in rocks of almost every kind. Occurring 
in crystals of a simple and very characteristic isometric habit, garnet . 
di plays an amazing range of color in its many varieties. The series 
exhibited i notably large and complete. Among the important silicates 
in a e 12 will be found willemite, the silicate of zinc, which occurs in 
several differently colored varieties at Franklin, N. J.; some magnificent 
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The suite of tourmaline which nearly fills one side of Case 13 is 
notable for the richness of its display of this very striking mineral. 
Both in the foreign occurrences and in those from the United States 
this portion of the collection abounds in beautiful and unusual mounts. 
Especially interesting are the specimens showing unequal distribution 
of color from Haddam, Conn., from Pala, Calif., and from Elba, Italy. 

The Zeolite Division of the Hydrous Silicates (Cases 13 and 14) 
includes some large and finely developed tetragonal crystals of apophyl­
lite in single individuals and in large and imposing groups. Here are 
also to be found the oddly shaped aggregates of heulandite and stilbite, 
some of which resemble sheaves of wheat, the scattered groupings of 
chabazite and analcite crystals which often give the appearance of 
being strewn over a background of dark rock matrix, and the slender, 
bunched needles of natrolite, springing from a central nucleus like the 
rays of a sun. The zeolites are essentially minerals of the basaltic or 
trap rocks and are mostly to be found in cavities, having been deposited 
in these cup-like hollows by the evaporation of water solutions. 

The Mica Division of the Hydrous Silicates, shown in Case I, 
include minerals which have the distinguishing property of splitting up· 
into thin elastic plates or sheets, as in the familiar example of white 
mica or isinglass. Many species and subspecies are to be found in the 
series displayed, the differentiating characters of which are well shown. 

The remaining species of the hydrous silicat~s are contained in 
Case 15; a few of the first of these, including clinochlore, strongly re­
semble the micas in general appearanlce but split into sheets which are 
not elastic. 

Serpent'£ne is a hydrous silicate of this division which has not as 
yet been found crystallized, although it often takes the crystal forms of 
other minerals which it has replaced chemically. Many of these re­
placements or pseudomorphs are to be found in the exhibited series. A 
fibrous form of serpentine, called chrysotile, is interesting as furnishing 
much of the asbestos which is woven into fireproof fabric. Talc and 
sepiolite are also commercially important minerals, the latter furnishing 
us with the meerschaum from which smoking utensils are made. 
Two of the hydrous silicates, garnierite, the silicate of nickel, and chryso­
colla, the silicate of copper, are ores of their respective metals . 

The last portion of the large class of the silicates includes a number 
of mineral species containing both silicon and titaniuf!l or in some in-
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tan titt nium a tin°· al n n an a ·id th la t r · mi mm l.· 1 in 
d iCTnt t l n titanat . hi f am n · th · 10- ili ·at . will b 
f un l titanit ( a 16) r pr . nt d b me. n a.ri ti ,', .· m of , hi h 
t r tran par nt nn l 0 • m-lik nd '" 11 of whi h th 
tu l nt nn l th 11 t r. Alth twh n t f n m1 unp r anc , 
x p n a rat p nit ha om int 

ro k-f al. 16 will al ob foun m-
f th r niobium and tantalum known a lum-

b .. t and tantalat . Th in lud olumbit nd amar kit a well 
a t n id rabl numb r of rar r mineral , all of which ar v ry u. ful 
'- th our of th group of rar lements uch a yttrium, rium, 
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C mm r iall r. 

PHO PHATES 
Ca e 16, J, 17 and 18 

Th Ph phat , which al o include the somewhat rar r ar enate , 
yanadat and antimonate , compri a considerable and v ry varied 
o-roup of min ral . Xenotine and monazite are som what related com­
m rciall to the columbate and tantalates of the preceding group 
b cau the are pho phates of the rare element previously mentioned. 

a e 16 ontain a very complete serie of these. The common mineral 
apatit ( a 16 and J) i e entially a phosphate of lime and i the 
mo t widel di tributed of all the phosphate . A i the case with 
mo t of the common mineral pecie , apatite i found in a great many 
yari tie ; the e cliff r in color and tran parency, but all when cry tal­
liz d e hibit th characteri tic ix-sided pri m capped by a low pyramid 

r b T a flat ba .. . The large series exhibited hows well the varied differ­
nc in form and color of thi mineral as well as it almo t univer al 

di tribution. Pyromorphite and mirn tite (Case J) are respectiv ly the 
pho. phat and ar enate of lead with lead chloride. Both are alt ration 
produ t occurring in the oxidized portion of lead ulphid d po it , 
and th ommoner of the wo, pyromorphite, i rank d a an or of 1 a I. 
The brilliant color and unique cry tal aggr at to b found in th 
. ri of p cimen xhibited rend r th min ral. obj ct f n id r-
abl attractiv n .. . 

17) i. h vanadat of 1 ad and b ar.· th : m 
r la i n to the m r mm rciall important d p .·it. f 1 l . ul1 hi l 

d pyr m rphit an l mim tit . In th ri . li pl cl t nti n i 
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drawn to the beautifully developed hexagonal crystals and the rich and 
striking colors shown in this handsome suite of specimens. Among 
t}:le rarer phosphates in Case 17 will be found many minerals which by 
reason of their beauty and interest will well repay a short inspection. 
Among these may be mentioned descloizite, the lead-zinc vanadate; 
libethenite and pseudomalachite, the rare copper phosphates; roselite 
and erythrite, arsenates of cobalt, and variscite, a phosphate of 
aluminum. 

W avellite (Case 18), another phosphate of aluminum, presents many 
striking examples of radiating and stalactitic· structure combined with 
colors of choice delicacy and attractiveness. Turquoise, the familiar 
gem mineral, here takes its place among the phosphates and is represented 
by a fine series of matrix specimens which illustrates its distribution as 
well as its slight color variations. The radioactive minerals torbanite, 
copper uranium phosphate, and autunite, the calcium uranium phos­
phate, are represented by many specimens, which in the instance of 
autunite give evidence to the unaided eye, by the singular quality of 
their yeUow green color, of the unusual character of their emanations. 

Among the borates in Case 18 will be found a remarkably hand­
some and complete suite of colemanite, a calcium borate from California. 
Case 18 also contains the radium minerals uraninite, gummite and 
carnotite. Of these, uraninite contains the higher percentage of radium, 
but carnotite, owing to its wider distribution in the Western United 
States, is becoming the more important radium ore. 

SULPHATES 

Cases 18, 19, K and 20 

Like the phosphates, the minerals of the Sulphate Division are 
mostly secondary products which have been derived from other minerals 
or rocks by alteration. The action of water upon most of the sul­
phides of the metals produces from these sulphuric acid and metallic 
oxides, which combine to form sulphates. Many of these sulphates 
are soluble in water and are consequently carried away in solution to 
be deposited el ewhere, but the larger number of them are to be found 
in more or le clo e proximity to the primary minerals from which they 
were deriv d. 
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galena as a decomposition product of the latter and is often mined with 
it and other ores. 

A very striking and beautiful series in Case 19 is that which rep­
resents the mineral crocoite, the lead chromate. The bright hyacinth 
red and orange color, which constitutes one of the chief characteristics 
of this mineral, is affected by long exposure to the light and consequently 
the suite of specimens is covered with a bliack cloth which should be 
removed in order to view this exhibit. One of the most common and 
important of the sulphates is gypsum (Case 19), the hydrous sulphate of 
calcium. The exhibited suite of specimens is remarkable for the size 
and quality of its crystallized examples both as single individuals and in 
large groups. Among the rarer species which are included among the 
hydrous sulphates are many specimens which combine great beauty of 
color with interesting structure, features which tend to make this one 
of the most attractive sections of the collection. 

TUNGSTATES, MOLYBDATES 

Although represented by very few minerals, this division of the 
classification contains three important species, wolframite the tungstate 
of iron and manganese, scheelite the tungstate of calcium, and wulfenite 
the molybdate of lead. These are all important minerals from a com­
mercial point of view, because they furnish us with the rare metals 
tungsten and molybdenum which are used to make special steels of a 
high grade of strength and durability. The series which includes these 
three, as well as many rarer tungstates ·and molybdates, will be found in 
Case 20. 

THE MINERALS OF MANHATTAN ISLAND 

Manhattan Island offers . the somewhat unique case of a limited 
area of mineral-producing rocks where excavations have been carried 
forward to such an extent that practically all of the crystalline rocks 
which underlie the drift deposits have been exposed at some time, and 
mo t of t~is area has been laid bare within a fairly recent stage in the 
development of the City. As a consequence of this unusual activity in 
excavation, much is known concerning the minerals which occur in .the 
local rock formations, and the local collections made from these rocks 
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BOOKS 

Very few books of a popular nature have been published on the 
subject of Mineralogy. In addition to the ''Popular Guide to Minerals" 
by L. P. Gratacap, mentioned in the note at the beginning of this 
Leaflet, the following books may be read with profit by a beginner in 
the study of mineralogy. 

"Minerals and How to Study Them,'' by Edward Salisbury Dana. 
John Wiley and Sons, 18~.'1. 

"The World'~ Minerals," by Leonard J. Spencer. Frederick A. 
Stokes Company, 1911. 

Although there is much to be gained by the student of mineralogy 
from books, and although they furnish a very necessary key to the 
meaning of what is to be seen in the mineral world, the best and most 
satisfactory knowledge of the subject is to be gained from studying 
collections of minerals. The knowledge which enables one to recog­
nize a mineral at sight is similar to the knowledge which enables one 
to recognize a friend. It is a composite realization of a number of 
characteristics, no one of which is sufficiently definite and unique to 
be relied on without the aid of some of the others. We may read a 
statement of the form, the color, the luster and the various other at­
tributes of a certain mineral, but until we have these combined 
properties set before our eyes in a specimen of that mineral we can 
form only an imperfect idea o.f it. 
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