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INTRODUCTION

The present work is bazed on an English chart prepared
by Prof.S. K. Roy and Prof. N, L. Sharma for the use of stu-
dents at the Dhanbad School of Mines and Applied Geology.

English names of minerals are too incongruent to fit in
with the genius of Hindi or any other Indian language. Their
phoneticsis horribly out of place. Their formanticand seman-
tic aspects are far far removed to lend any intelligibility to
them. They are just a jumble of incoherent sounds. While
those of ue, who learn English, will have to be conversant
with them, it stands to reason to make the minerals more
intelligible to our people.

Every minoral has its distinet chemical composition. The
Natural History Section of the British Museum has arranged its
index of mineral species and varieties chemically. Asa single
major element in mineralogical nomenclature chemistry plays
an important role. Hence it is to chemical eloment designa-
tions that we have turned for a basis of our Indian names.

Only about half the elements erter into the composition
of the commonest minerals that we have dealt with in the
present booklet. The Indian names (some ancient, others
modern) are explained hereunder. The teachers and students
are strongly advised to read through and become fully
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acquainted with them. These names they will meet in the
body of the booklet either in their full or abbreviated forms.

For their derivatives in -ic, -ous, -ate, -ide, -yl, ete. and
compounds, as well as for other elements the readers are refer-
red to the Consolidated English-Indian Dictionary of Techni-
cal Terms, Nagpur, 1952 (third edition).

NAMES OF CHEMICAL ELEMENTS
USED IN
DESIGNATING MINERALS

The following names are in use in India since
ancient times:

#&aA stibium.

It is an all-India word: Hindi, Panjabi, Nepali, Bengali.
Marathi, Gujarati, Oriya, Kannada 3539; Malayalam, Tamil
#5a9q; Telugu A#594Y,

wqy ferrum.

3139 is the forefather of Latin aes, German Fisen, English
iron and scores of other words in ancient and modern Iiuro-
pean langnages. Hnglish ore is also derived from 3", It is
used in high literature in North India, particularly in Hindi
and Bengali. In South India ibs use is 'commoner: Malaya-
lam, Telugu 4% ; Kannada 99¥; Tamil 34Y.

I cuprum.

It is an all-India word: Kashmiri, Shina 13; Kumaoni T8;
Nepali @, amY; Assamese @14; Bengali- arH, ar: Oriya TIH,
a%1; Hindi 315, al41; Panjabi I1541; Sindhi T ; Gujarati 3,

viii



aid, @13 ; Marathi @i, a7 ; Malayalam 315%, @5; Kannada I8,
A% ; Telugu 1Y ; Tamil affyA, A, Singhalese T4,
AZ stannum.

Like 399, WH, T and €19, A is a8 old as the Veda.
It is derived from 39 ‘to be shy’, on account of its low
melbting point. It is still used in South India: Malayalam
and Kannada 39; Telugu ¥49.
ATIEY arsenic.

A or Subruta’s FUBT is a nost important word for a
historical economic geography of the world in general and
India in particular. 9AqE or AUSF ‘produced in Nepal’ is
originally red arsenie, which is one of the chief sources of
the eclement arsenic. We have specialized the word for
arsenic, the element. For arsenic trioxide, which is a dead-
ly poison, the modern languages of India use more than one
word and in common, non-scientific usage these can be
retained.

9137 hydrargyrum.

977 is an all-India word: Panjabi 9i; Bengali, Oriya,
Hindi, Marathi 9%, 9107; Sindhi, Nepali 9{; Gujarati 9%,
9 ; Malayalam 9170%; Kannada W3%; Telugu 9RZE; Tamil
RILCE W

{Aq argentum.

From I&T are derived Greek argyros, Latin argentum, Old
Irish argat, ete. ITJA is still widely used in India, although
there are other words as well. Hindi, Bengali, Gujarati,
Marathi, Oriya, Kannada 38T ; Malayalam I9T; Telugn IAAY;
Tamil VAT,
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gwaiit sulphur.

YR is the parent of Latin sulphur, sulpur, sulfur. This
word has been borrowed from Latin by European languages.
It is only in Sanskrit that it has a significance ‘enemy of
copper’.

Another common word for sulphur in India is 79, T¥F,
In our terminology we have used ##9 for thio and its deri-
vatives and compounds.

@tg plumbum.

#® is an all-India word: Nepali & ; Kumaoni #&r;
Bengali @4, f@ar; Oriya #tar, @t8&; Hindi €4, €481; Panjabi
dar; Sindhi #18Y; Gujarati @g; Marathi & ; Malayalam &4,
ihﬁ*; Kannada #4; Telugu €188; Tamil faH.

TIU aurum. ,

@ is an all-India word: Kashmiri @; Western Pahari
(Bhadrawahi) 8a7; Kumaoni 84'; Bengali, Hindi ®@&#, &rar;
Oriya 83, §4r; Panjabi, Lahndi §41; Sindhi §F; Gujarati
g0, §14; Marathi §3%, @5 ; Malayalam %90; Kannada @9 ;
Telugu %ﬁ"'lg; Tamil FI0, AT; Singhalese 7.

The following ancient names of substances have
been made the basis of forming such element names
as are closely connected therewith :

&M ( charcoal ) yields ninix [ ¥ St | carbon [ from Latin
carbo coal, charcoall.

Ci. German Kohlen-stoff, Russian ugle-rod, Finnish hisli,
Bengali fig& #77, Kannada and Malayalam @R, 0@,
Similarly Japanese tan-so ‘charcoal-pure’. It would not be



out of place here to point oub that Lithuanian angli-s,
Russian ugolj, German Kohle, English coal, etc., are geneti-
cally related to Sanskrit 3T,

AT ig an all-India word: Kafiri (Ashkun) ¥'; Dardie
(Khovar) &%, (Torwali) ®®; Shina #MY; Nepali ¥¥I;
Hindi, Bengali, Oriya, Kannada %R ; Panjabi 3Wg; Sindhi
ATT; Gujarati FNT, FART; Marathi #MT, FRr; Malayalam,
Tamil HRIHA; Telugu FFAY; Singhalese HIR.

%7 (base metal, zinc ) yields $@ig [Fa+9g] zinc [from
German Zink, of unknown origin].

Ct. Japanese a-en, Chinese ya-ch'ien ‘next-to-lead’; Chinese
also pai-ch'ien ‘white-lead’. F¥ is used in high Bengalis
Kannada and Malayalam.

QIR (soda) yields suig [fit+ug] sodium {New Latin, from
soda].

The word g is universally used in India, both in its
pure form as well as in a slightly modified form: Sindhi @¥;
Kashmiri, Panjabi, Lahndi, Assamese, ete. @i{; Hindi, Nepali,
Gujarati, Marathi, Oriya &, @WI; Bengali §X; Kannada §W,
#T; Tamil &T; Telugu &RY> FIF; Malayalam &I, &I,
Kuropean Gypsy BIT ‘ashes’.

A w7 ( zircon ) vields ntdzig [MAz+wig] zirconium [frgm
zircon)].

MAZ is an all-India word: Hindi, Bengali, Gujarati MRT;
Malayalam, Tamil MAZ4T; Kannada MAZH; Telugn THfUFE.

a0 ( caleis, lime) yields guig [g0+91g) calcium [ Latin
calz, calcis lime).
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Almost all languages of' India and Ceylon, from Dardic
in the extreme North-West up to Singhalese in Ceylon,
derive their words for lime from Sanskrit ’i‘ﬁ e. g., Hindi,
Pan]abl, Lahndi 9Ar; Nepali 37; Bengali 0, I; Marathi
%, JAl; Siodhi 9q; Gujarati 33‘? Assamese §T; Oriya 907,
Hd; Telugu ﬁﬂg, Kannada ﬁ"l gU; Tamil 0T, PO ;
Malayalam 999; Singhalese §9.

&% (borax) yields zi®n boron [from boraz].

Cf. Japanese ho-so, Chinese peng-su 'borax-pure’.

4% is  widely used. It is also called & or THRIYIT,
Hindi, Kannada Z#%; Bengali &%, 2%; Gujarati 249-@K :
Marathi 2&W, Zi®n.@R; Sindhi #T€-&F (cf. Sanskrit IW);
Malayalam 2&0; Telugu 2F9g. Borax was exported from
India to far-off lands in the East as well as in the West. In
the Malay Peninsula it i3 still called tingkal. Persian and
Arabie show tankar, tinkar, al-tinkar. The word reached
England as early as 1635 A.D., when it is found spelt iyncall;
other spellings of the word are tinkal, tincal, tinkar, tincar.

&Y (silver) yields ®I% [nickel being nearly silver-white]
nickel [abbreviated from German Kupfer-nickel copper-
demon].

&7 or &9 js an all-India word: Iuropean Gypsy, Shina,
Assamese ¥; Dardic (Kalasha) 7, (Gawarbati) ¥; Kashmiri
Ecl‘lj; Western Pahari (Poguli) €9 ; Bengali &4, &1, &1, Qeg
Oriya ¥r; Hindi ®7; Panjabi ¥ql; Sindhi T Gujarati §9;
Marathi &1, &%; Kannada &4; Malayalam ®%; Telugu
®4Y; Tamil 3937, It is well-known through ‘rupee’ the
silver coin of India.
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@1g (iron) yields #1&& [so named on account of its resemblance

to iron] manganese [from Italian manganese corrupted
from Mid-Latin magnesia, from Greek he Magnesia lithos, pro-
perly, the stone of the city of Magnesia, loadstone].

@IT is an all-India word, Nepali, Western Pahari (Curahi,
Bhateali, Cameali), Panjabi, Labhndi #&; Kumaoni il;
Assamese ®7; Bengali, Hindi @g, *1g1; Oriya ?33, gel; Sindhi
#1g; Gujarati, Marathi ®%; Malayalam ®12; Kannada 91g;
Telugu #gF; Tamil SAIH 'metal’; Singhalese JET, & ‘metal’.

an (tin) yields Ta% [being of tin-white metallic lustre] tellu-
rium [from Latin telluris the earth].

% is used in Hindi, Bengali, Marathi, Oriya, Kannads,
Telugu (a71g), Tamil and Malayalam (3%4). The English word
bangle is Hindi bangri which is from &,

3ga (beryl) yields fagt beryllium [from beryl].

Ygi is also called 373, fags, fagga — fagk wi=1igd, fagk
sy = RgE, 38X ‘beryl’ is a silicate of beryllium and
aluminium Bes Al; (Si0:)s B33 (853)s.

%333, Prakrit 3§RT has been borrowed from India by the
major culbural languages of the world: Chinese pi-lin-li (abbre-
viated pi-liv or liu-li), Arabic and Persian bullur, Greek
berullos, Latin beryllus, Old French beryl, beril, Epnglish beryl.
Cf. D. Junius Juvenalis, a Latin poet of the first cent. A.D.:
“A precious stone, of a sea-green colour, found in India”.
In China, Persia, Arabia the word was applied also to crystal,
whence Mediaeval Latin berillus ‘an eyeglass or spectacles”,
whence German brille and Dutch bril ‘spectacles’. Englich
brilliant and brilliance are from the same source,
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%{“I being the name of a precious stone is used in high
literature more than in the common language: Hindi, Bengali
Oriya aiir; Malayalam Q{Kfi; Kannada, Marathi %{&; Telugu
3{53; Tamil 3gRAT,

fasa1 (sand) yields w1 (357 rolated to sand + -3 -on; sand
is impure silica] silicon (from Latin silicis a flint].

Silicon is also known as silicium (Garman Silizium), though
it is a non-metallic element. Germans have their own name
aleo Kieselstoff (Kiesel-erde silica), while the Russians call it
kremmnij. .

fRaar is used in Hindi, Bengali, Gujarati, Marathi, Oriya,
Kannada (fa®d, fa8d), Malayalam and Telugu (fa®a).

TR (alum) yields ¥waig [($ + wr@) aluminium [from Latin
alumen alum].

TFS, WGRA!, WERER are all used as synonyms and denote
‘alum’. They are used all over India: Nepali ¥ f&fR; Bengali
wReF, ®EF; Hindi @2, ®3FQ, (wBT; Panjabi ®&HA; Gujarati
F25&; Marathi 6, ®2al; Oriya ITER&R; Malayalam I®RE;
Kannada &%, Telugu ¥Hfzs,

slm signifying ‘oxidizing of metals’ has been used in
the Indian alchemic literature. Hence has been
derived our word for oxygen siii%. The common

Hindi word for rust 9171 and S¢A1 ‘to rust’, are from the
Sanskrit v 3, s, ST,

Oxygen is adapted from French ozygeéne, intended to mean
‘acidifying (principle)’, principe acidifiant (Lavoisier). It is
derived from Greek ozus sharp+ -gen producing. Lavoisier’s
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original term, proposed in 1777, was principe oxygine, changed
1785.6 to principe oxygene; thence in 1786 oxygéne as substan-
tive, spelt in Nomenclature of 1787 oxigéne; admitted in Dict.
Acad. 1835 a» ozygéne. Lavoisier held it to be the essential
principle in the formation of acide. This idea has been
followed up in Japanese san-so ‘acid-pure’, German Sauer-stoff
and Russian kislo-rod. Soon after it was felt that oxygen
was not an appropriate term: ‘‘Opponents particularly
object, that the base of vital air does not deserve the title of
oxygen, as many combinations of it are far from being acids”.
Med. Jrnl. 1.373 (year 1799).

Hydro-gen appears in our terminology in its Indian
form 37-314.

Greek hudro, Latin wnda, lLloglish wet, water, German
Wasser, Russian voda, and similar words in European lan-
guages are from Sanskrit v/ 3, x/3=q, 3%, Greek -genes borns is
Sanskrit ¥/, Hydrogen is so called because water is genera-
ted by its combustion. Cf. German Wasser-stoff, Russian
vodo-rod, Japanese sui-so ‘water-pure’.

3% or 9%% is an all-India word: Dardic (Tirahi) a1, (Kalasha)
3%, (Garvi, Torwali) ¥; Hindi, Marathi 33&%; Bengali, Gujarati
8%, 8%%; Tamil 3%4; Malayalam 3%FT; Telugu 3%5¥; Kannada,
Singhalese 37%.

Phos-phorus is again a Greek word which has its exact

literary equivalent in Indian W13t Greek phos is Sans-
krit WG ‘light’ and -phoros is Sanskrit - (from which is also
derived English bear). Thus WE-MT would be the exact countere
part, but WRFIT i3 batbar sounling, yields the sawmo sense and
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has been in use since times immemorial. The Telugu people
have already used it (W¥318) for phosphorus (vide P. Sankara-
narayana, An English-Telugu Dictionary, Madras, 1928).
ARFT ‘shining, bright’ is an all-India word: Hindi, Marathi,
Bengali, Oriya WY, Malayalam @Y, Telugu Wikgld.
Chromium [from Greek chroma colour]l—3ig [a% colour+ 9ig)].
So called from the varied esolours of its compounds.
T ig an all-India word: Hindi, Bengali, Gujarati, Maratbi,
Kannada d%; Oriya 399; Tamil I89; Teluga 399; Malayalam 30,
Fluorine [from Latin fluere to fiow, whence fluorite, which is
one of the.sources of fluorine]-—aTiEaY [aif¥aq quick, violent,
energetic + -Z -ine).
Fluorine is the most active element known. It is active
even ab very low temperatures. It cannot be prepared or
kept in vessels of glass which it attacks freely.

aifiaq is found in several languages of India: Hindi qE;
Bengali 7tft39; Telugu 3T ‘an express, a courier’; Malayalam
U3 ‘an express, a runner’, I ‘velocity, speed’; Kannada
atfes ‘swift’,
Radium [from Latin radius ray] —3ag [39& light, energy+4rg].
¥99.is an all-India word: Hindi, Bengali, Nepali, Gujarati,
Marathi, Oriya ¥%; Tamil ¥F; Kannada A¥E ; Telugu, Malaya-
lam &g,
Molybdenum [from Greek molubdos lead]—%amig [4 similar+
guig chromium],
Molybdenum is a metallic elerent of the chromium group.
fing [ crimson + wig]—strontium [from Strontian, in Argyll
Co., Scotlard].



Its compounds colour the test flame erimson.

WA s an all-India word: Hindi, Bengali, Kannada 2,
Marathi T ‘blcod-coloured’; Tamil, Malayalam 30WT; Teluga
g, .

g41g [8R green+9igl—barium [from Greek barus heavyl.

It burns with a brilliant greenish {lame when heated in air
or oxygen.

gR or &R is an all-India word: Dardic (Kalasha) TR3w;
Hindi &0, gRa; Bengali, Kannada &R, 3fka, eRa; Panjabi &;
Sindhi &al; Gujarati &R¥, ¥, &J; Marathi &RT; Oriya TR
Tamil #f¢; Telugu #Rag; Malayalam gR.
Q=g [OF bright+9g]l—vanadium [from Old Norse Vanadis, a
name of the goddess Freyal.

It is a bright grey metal which appears as lustrour, silvet-
white crystals under the microscope.

Derivatives of ¥ ¥ in the senses of ‘to shine, to be splen~
did; to be agreeable to, please’ are widely used throughout
India: Bashgali ¥4 ‘light, illumination’ (Bashgali Dictionary
by Sten Konow, p. 242); Hindi %# or ¥FH, €1, *fF, T39I, €91,
wRwr, Tfaars, sfua, wfag, fwd, Qas, Qasar, =93, Afeg,
Ofusy; Bengali %91, &f7, wfasx, wfuy, &=, fyaws, Ja9s, A=,
Gujarati T9%, ¥, 94, &, &f4q, Qaa, q9q; Marathi &=,
=y, wfaax, TaaT, T, 6T Oriya &4, T, wfaar, T, Qaw;
Kannada %W, ¥IAFRE ‘goldemith’, ¥, T9%, &f=, afE®, ',
wfamr, e, W6, wfug, =7, Q9% 94, J9am, AfR=qARm,
Qs Telugn %4wg, Ta4y, T, whwe, whafga, sfag, =g,
Q=9g, Qawmy, Afawg, Aftg; Tamil STFFAR, w&E; Malayae

2
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lam ¥ or w4, ¥y, wfusl, sfuags, wfad, ofal, =4, J9s,
q=a, RS, Ja8g or VTG

F5g [359 polishable +41g; VI to polish]—cadmium [from
Greek kadmia (ge) Cadmean (earth) 4 -ium].

Cadmium is capable of a high polish.

/%9 is used all over India: Hindi A9, AI; Bengali ATe,
A@n; Gujarati AISE, AIFY, Ai9E; Nepali WIS, WiSg; Oriya A,
wssar, wifSdr; Panjabi @ien; Sindhi #™9; Marathi> Kannada
as®; Tamil A=TAY Telugu Arsag; Malayalam Wfﬁ; Sin-
ghalese #f&F ‘to polish’.

Mg [VHS to shine+9ig]—magnesium [from Greek he
Magnesia lithos, properly the stone of the city of Magnesia,
loadstone+ -ium].

It burns with the production of a dazzling strongly actinic
light (magnesium light).

VIS is a word of high literature: Hindi H&ard; Telugu
wiag; Kannada K, WS, Malayalam stifsey,

TA1g [+ 3§ to burn+9ig]—potassium [from French potasse+
-sum).

It oxidizes rapidly in air, and is henoe kept under kerosene
or other hydrocarbon lignid.

V3% or ZEA is an all.India word: Hindi &&+, T&1; Bengali
ZEH, 41; Assamese ARE; Oriya &, ZR4M; Panjabi aR; Sindhi
&7, Gujarati 389, T89; Marathi 289, TEH; Tamil T19; Telugu
Z€9Y; Kannada Z89; Malayalam &&; Singhalese Z&,

wquelg [ fierce, said of fire or sun+¥g]—tungsten [ from
Swedish tung heavy-t+sten stone 1.
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It has the highest melting point of any of the mebals (melt-
ting at about 3370°C.) .

4% is au all-India word: Hindi, Bengalis» Gujarati, Marathi,
Oriya, Kannada 99&; Tamil ¥%€7; Telugu I98Y.

ALY [AT great, noble + 491§ ] — platinum [ from Spanish
platina, from plata silver, originally a thin plate of metal],

Platinum is the best among the noble metals. Cf. Japanese
hak-kin, Chinese pai-chin ‘white-metal’. :

A%l is one of the commonest words in India, either as the
first member of 8 compound or as anindependent word: Hindi,
Bengali, Gujarati, Marathi, Nepali, Oriya, Tamil, Malayalam
Agl; Telugu A&l (in compounds only, e.g., ATEAE gold, AgI-2f,
9g1.94); Kannada #aI1, AL

Tsoug [ B ray + 91§ )—uranium [from Uranus the planet].

It is a radio-active element.

&1 is an all-India word: Hindi, Bengali, Gujarati, Marathi,
Nepali, Oriya, Kannada f&2; Telugu &{%g; Tamil, Malayalam
g,

g [#9 light+wigl—lithium [from Greek lithos stone, from
its having been diseovered in a mineral].

1t is the lightest metal known (spocific gravity 0.53). Cf.
7afg [ 9% heavy+ 4917 ] for osmium.

#9 is an all.-India word: Gypsy @1&T; Shina 81F; Kashmiri #g,
‘ligbtly’, ¥F ‘small’; Western Pahari @&l ‘small’; Hindi g,
g4I, €T, Panjabi &181; Sindhi gRE; Marathi ¥, §%; Bengali,
Oriyas Gujarati, Kannada, Malayalam 9; Tamil ¥¥J ‘minute«
ness, fineness’; Telugu ¥93; Singhalese 3.
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a1l (338 abundant+ T gas]—nitrogen—[from Greek nitro-
niter +-gen).

It is a gaseous element constituting 78.03 per cent of the
atmosphere by volume. Cf. German Salpeler-stoff, Stickluft,
Russian celutro-rod. It is called azote I (from Greek a-
8. not+ zo¢ 19 life) by French chemists, because it is incapa-
ble of supporting life. Of. Spanish azoe, Italian and Portu-
guese azoto, Japanese chis-so ‘stop-pure’.

A4, is used in sevoral languages ol India’ Bengali, Hindi,
Kannada 3{39; Telugu ¥4%g; Malayalam ¥4,

fwzig [ v/ g to break (f4gX brittle) + 91 ]—bismuth [ German
Bismuth, Wismut, of unknown origin J.

It is a brittle metal. Of. Japanese so-en ‘grey lead’.

Derivatives of ¥/ & are used all over Indis: Hindi f&4r, ¥a;
Bengali ¥37; Gujarati 9%, ¥d; Marathi %2, ¥30%; Oriya ¥3d;
Telugu %Z74; Kannada fug, ¥34; Malayalam R7%4.

&F@g [ %9 meteor+9d ]—cobalt [ German Kobalt goblin J.

Cobalt ocecurs native in meteoric iron.

%9 is an all-India word: Hindi, Bengali, Gujarati, Marathi,
Oriya, Tamil, Kannada, Malayalam Fg; Telugu %33.

A [ AT depriving of ( changed to =t before the following T)
4V to colour + -] .ine ]—chlorine [from Greek chloros
pale-green =+ -ine].

It is used as a powerful bleaching agent. Cf. Japanese
en-so, Chinese yen-su ‘salt-pure’.

faTis an all-India prefix.
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Derivatives of ¥ & (e.g. {1, @&, (A7) are used all over
India: Hindi &1, 9%, Uf9d; Bengali &, T, &, B9d; Gujarati
@1, Tig; Marathi @1, & Oriya U, T&1; Telugu (1@, {7, {54y,
©ag; Kannada T, &, &4, &4, 6@ Malayalam T, &9,
T3,

&g [ i colour—+491g ] —titanium [ from Greel Titanes the sons
of earth 1.

Its compounds are used as pigments, mordants, dyes, etc.
PREFIXES AND SUFFIXES

Next we come to prefixes and suffixes. Tor these, the reader
is referred to our Consolidated Great linglish-Indian Dictio-
nary of Technical Terms.

Some of the oft-used prefixes are :

_ boro- (2M&-) sgands for boron (Zi®9), as in boro-silicate (zide
aFd).

di- (f&-) stands for two, as in di-arsenide (fX-491=34) and di-
oxide (fF-w1kg).

fluor- (aT€3.) stands for fluorvine (FfEAA), as in fluor-
silicate (ATed-Had17),

hydr-, hydro- (3%-) stand for hydrogen (3%-%), as in hydr-
oxide (3%-914) and hydro-carbon (3THR).

Hydrate is a compound formed by union of water with
gome other substance. It is S, Hence hydrated is ISR,

sulph- (Fd-) stands for sulphur (F&ER), as in sulph-anti-
monide (geatsag).
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Some of the oft-used suffixes are:

-ate (-£7), as in-—arsenate (ANHE), borate (2iF4), carbonate.
(wtmftq), molybdate (€39i¥), phosphate (WEHF), silicate
(3%87), sulpbate (F¥fi7), titanate ((FNF), tungstate (4E1T),,
uranate (ACTMY), vanadate (Q=f3).

-ic (-%%), as in—boric (&%), cupric (Tifas).

.ide (~%4), as in—antimonide (¥513%), arsenide (ANT4),
chloride (Hia), fluoride (ATEAY), oxide (F¥A), sulphide (TT),
telluride (30%3).

-ite (-¥7), as in—santimonite (i)

-yl (-®), as in—uranyl (BIU=),

Minerals are being introduced to the Hindi students for the
first time. Henoce it is imperative that they should under-
stand each and every technical and semitechnical word used
herein. The word-notes that follow should be considered as
an integral part of the study of this booklet. The second and
third appendixes given at the end of the book are a com-
plete register of desoriptive terms, English-Hindi and Hindi-
English.

RAGHU VIRA
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WORD-NOTES

Sanskrit words, as 91g (metal), 99 (lustre), @=s (mineral), T
{colour), wigaey (gneha.llio) are useable in Hindi and the vast
majority of Indian languages.

Here these words are used as technical words and are

not replaceable by their literary synonyms.

The addition of the Euglish word within brackets is
to help the teacher,fed and brought up in English, to pass
on to Hindi, as well as to help the Hindi student to pass
on to KEnglish whenever he so nceds,

HIFT for native is an ancient and well-established word.

In the whole book there are no more than three words,
abbreviated to their initiale, viz.

LT, = TJAFY 98-17 (general surface colour)
4T = 9&.%1 (inerustation colour )
. = WM& (streak).

Note 98 (in 98-31) for surface, and not ®.

99& (and 992) have descended down to us as N9 in Hindi,
99¥t in Panjabi; and as W92 algo in Gujarati and Marathi.

fa®ar is the f@a-2@I ‘the streak on the P®YLGZ the sbreak
plate’. &Y ( more specifically PFv-maqy, faFvqem, .
S[EN > faFA9® ) is the ancient touch-stone used for making a
streak of gold in order to test its quality. M®Y, starting as a
jeweller’s term, got wide currency in literature, e.g. & dtst
fasd 3zfea

ARFT is reddish. =1 2978 " i the counterpart of English
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-ish. Cf, =-f¥ bluish, 31-913 yellowish, 31ER greenish.

9% nickel and 914 antimony, have been explained already.

afaw ( in ®IFITER ) ig @7 ( abbreviated from &Wd ) 4+ &«
(abbreviated from @€ ‘a mineral’ ).

Abbreviations are aun outstanding feature of the chemical
and other nomenclatures based thereon. They help usto in-
corporate, within the ghort span of a namse, tho mout salient
ingredients that go to forima the nineral.

-zq ( in @S99 ) is the Indian counterpart of the linglish
suffix -ide (in antimonide). Note that tho suffixes, -8, -84, in
coalescing with the stem (%S, 9 respectively) rotain their
initial vowels % € (this form of sandhi is known as IW&I).

In breithauptite, -ite is from Fronch, Which is from [Latin
-itw, -ites, which again is from Greek -ifes. -ite is a noun
guffix, denoting “‘a native of”’, and as such would bo in place
when added to the names of localiticswhere a certain mineral
is found.

The suifix is used not only for naming minerals, but also
for rocks (eg. granite), explosives (e.g. cordite), chewical
salts and esters formned from acids whose namnes end in -ous
(e g. sulphite), palasontological fossils (e.g. ammonite), and
even divisions of the body (e.g. comite). Thus the Lnglish
guffix is a non-specific and hence not useful as a moans for
distinguishing mineral names fromn others.

Similarly -lite (equivalent to -lith, from Greek lithos ‘‘a
atone”) is used to denote not only a mineral, but a rock, a
fossil, etc.

The non.specific character of -ite is due to the start of
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its use at the baginning of the preseut era of science, when a

mineral, a rock, an explosive, a salt could all be named with
one suffix.

Breithauptite, as a term, i: nondescript and unillumina
tive. It is aneponym, thatiss a name derived from that of a
person, J.A.I'. Breithaupt.

English mineral names are mostly uncouth, uncanny,
clumsy, rugged and even solitary (being unconnected). They
are uninviting. They repol the layman. To the student a
memory-load, that can be carried only as long and as far as it
musg.

Mineralogy must remain outeide the pale of our general
consciousness as long as we have nothing but English terms,
which can neither be pronounced nor mineralogically ex-
plained. Their spellings are also a problematic proposition.
Their roots lie often outside the domain of science proper.

MERFA=""% Dblue + AFT reddish.

#Z{ alludes to the colour.

A iy ore, hornite being a veluable ore of copper.

#94 (in Sandhi form 31%Y) is iron, uced even in Tamil.

T4 is sulphide. Y& is the contracted sbem of TER the
parent of the word “‘sulphur”,

Bornite is an oponym, and hence of no mineralogical
import.

9193 is pale, and AYAT greyish.

A9. ig the contracted stem of ASIH the element arsenic.
-%S1 has been explained before.

A7 = A9 arsenic+-97 -ide.
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Niccolite, among a forest of eponyms and toponyme, is a
welcome term. It is from Latin niccolum ‘‘nickel”, essentially
a nickel argsenide. Our term will be found to go a longer way.

1.9 is brownish.

b ¥ is ferrous, suffix -4 standing for -ous.

T (in B9 ) is abbreviated from Te34.

. (in the compound ) stands for magnetic. =& for a
magnet is well.known. The mineral is attracted by the
magnet.

oieftF ( or its doublet ATHE ) for pyrites is a word of high
aptiquity used daily by Ayurvedaciryas. It started as
AIEFIF “a honey-like mineral substance’”.

Pyrrhotite is no usual word to spell, It is from Greek
pyrrhotes  redness ”, itself from pyrrhos ‘‘flame-coloured’’,
from pyr “‘fire” .

6 Chalco- is no ordinary English word. [t is Greek chalkos
*“ copper, brass ”'.
#1gR is greenish.
7 ¥9. is ghort for &%,

Millerite. Again an eponym. Also known as hair pyrites
fm—mqﬁm, commonly occurring in capillary crystals.

8 Pyrite originally signified a stone or metal ( the two not

always dietinguished in the part ) which strikes fire—pyrites
lithos.

9 Marcasite is of obecure origin. In olden days it signified
common crystallised iron pyrites, bismuth, antimony, etec.

11 9% “bismuth’, is a brittle (Ag7) metal (91F). In element
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names -81g (initial < having been olipped off ) has been used

a8 a metal suffix, in general corresponding to -sum or -um in
English.

12 ¥g., - and A9- stand respectively for A1 cobalt, FeR
sulphur, and SUH element arsenio.

Following ‘cobaltite’ our name could have been shorter
&fcad, but FIPEAAUS, though longish, has the advantage of
being more definite.

14 8.38. 9 ismeroury, hence {8EA “‘medicine prepared with
mercury . 8-T8isan alloy of mereury with another metal or
metbale,

Amalgam
French ‘amalgams
Mid-Latin amalgama
Arabic al-malgham
Greck malagma ‘‘emollient” (%&H)

Greek malassein “to soften” (wifeg
HIAT)

Greek malakos *“soft”
98T i brittle.
15 wGg stands for NG “the noble metal”.
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$%7 is malleable, S T &1 &% 1l
999 is steel. 8 alludes to its hardness.
AT is whitish.

16 Ullmannibte is an eponym.

18 q@ is liquid.

19 In g4, g stands for §3% (a doublet of Ta), T for TAT
and & for 1% tellurium.

Sylvanite is a toponym from T'ransylvania.
It often occurs in implanted crystals resembling written
characters and hence is called graphic tellurium SIGT-a0F |

20 * Allemonite i3 a toponym from Allemont in France.

21 Smaltite is from smalt “to melt”.

93 fuziRS is bismutite, which could have been translated by
a shorter word faRs (MT bismuth + %3 -ite). Butb bismusbite
i= not only the bismuth mineral, but a hismuth carhonate.
Carbon is SR (¥ pure ##MT coal), which as second member
of a compound has been shortened to 3, -ate is -24. Hence
bismuth carbonate is MZ-3 4, To this is appended the mine-
ral suftix -¥9. The resultans is fazififgs,

95 Chleanthite is possibly “green flower”, a poetic designalion.

96 Gersdorffite, an eponym.

928 Lollingite is a toponym from Iidlling in Carinthis.

Tieuco (in leuco-pyrite) is Greek leukos "‘white”.

29 Stibnite is from Latin stibium, from Greek stibi “‘antimony’.
It is also called grey antimony JAUSA,

80 Chalcociteis from Greek chalkos “‘copper”’. Its literal trans-
lation would be aif&a,
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S[&K¥ ig blackish.

31 Nagyagite is a toponym from Nagyag in Transylvania.

32 Argentite is argent-ite, from Latin argentum “silver”. Tt is
akin to our &F. Literally it would be (@RS, The insertion
of ¥ makes it equivalent of an English “argento-sulphite.

34 aifist=a1 (I} copper )+ ( @54 antimony ) + T ( gAR
sulphur) + &,

Tetra-hedrite is {rom fetr« '‘four’+ hedra ‘‘seat, base,
side”. It oceurs in characteristic tetrahedral erystals and
aleo in massive form. Literally, it would be FgtHES,

ST is $I99+ET “‘antimony + -ite”.

35 &RF “oxide” is from FF ‘oxygen” + -¥q “.ide".

36 ZBHY is lamellar.

37 0% is an ancient term for cinnabar (e.g. in Varaha-
mihira’s ggeERAT),

38 %Al from ¥4 “to shine”, in allusion to the wetallic lustre of
galena. (alena is from Latin, meaning “lead ore” €gre,

g4 q199 15 cubic cleavage.

39 Y@ =us (A9 antimony) + T (T silver) + T (FeaRk
gulphur) + &,

Pyr-argyr-ite ‘‘fire-silver-rock”, Called also ruby silver
ore, dark red silver ore {FT-IITIGIH,

40 TSRS = { (I titanium) + IR ( FRT oxide ) =+ . (WY
is from {& “to colour”. It is so called on account of its
compounds being used as pigments, mordants and dyes.

Rutile is from Latin rutilus “‘red®.
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41 Correct TNITAIRS to @RS,

42  fieraife = -sEta)-m(a@a)-Eia) - g(gak) w@ha) . & is
in allusion to the twin eorystals in which it is often
found.

Bournonite is an epcoym.
s is a oross.

43 Pyrolusite is from Greck pyro “fire” and louein ‘‘to wash”,
being used as glass soap.

44 T®f@ iy from 9 tio write. It is used for pencils (lead
pencils ). Often called plumblwo or black lead ®® H"TH
Graphite is from Greek graphain  to write "

45 Argentite could be translated as TAfra,

47 =H&T is wheel-shaped.
48 aifg- stands for TfHF,

Covellite is aneponym. It is alsoknown asindigo copper
e qa.

49 AT is fibrous, and ¥®¥1E is columnar.
52 Hausmannite i3 an eponym.

FqIFANRT is a seientific colour designation; 4 low brilli-
ance, ¥ low saturation, {FF-1a red-yollow. In this system
the hue, raturation and brilliance are precisely expressed.
See Introduction to our Consolidated English-Indian Dic-
tionary of Technical Terms.

53 Wolframite could be translated as feed, from Fv&F wol-
fram.

Wolframite is said to be from wolf “wolf” and rahm
“oream, soot . Cf. German Wolfsruss “wolfram'’, literally
“ wolf’s soot
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54¢ Hewatite is from Greek heimatos ‘‘blood”.
55 dMa is one of the few names, whose basis is identical with

English.

Some ofther isonyms are :

6
22
29
36
36
44
51
61
77
78
79
99

108
118
155
175
191
202
212
292
326
228
261
267
268

AR
Ag-AghE
o=
ifgs
dafm
fefaw
sIgfh
3?&’@[
safea
fifeas
e
wg-dfcas
qftw
R
qifias
FHforfst
gRTY®
affer
FH-3gH
gfiae
FMTTET
gRfast
R

s aafis
ziher

chalco-pyrite
arseno-pyrite
antimonite, stibnite
cuprite
molybdenite
graphite
manganite
magnetite
hypersthene
augite
horn-blende
ortho-augite
calcite
limonite
axinite
chondrodite
olivine
serpentine
nickel bloom
nepbrite
blood-stone
chlorite
gsodalite
microcline
boracite
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272 aWdARw lazulite

281 ifes iolite

987 wERdw anhydrite
398 wvzfhs spinel
332 R erythrine

352 wqufuis apophyllite
356 gzl orthoclase
358 RUzfEst  plagioclase
881 sagEay hornstone
445 #13g a-sbestos

56 Correct FNIFTART {o HACHIRS,

Ilmenite is a toponym from Ilmen, a chain of the Ural
mountains.

b7 WA-FAS, T refers to its red colour.

Franklinite is a toponym {from Franklin, N. J.

58 Cassiterite is from Greek kassiteros ‘‘tin”. Literally trans-
lated it would be Hftast. 3Y is from %9 “to be shy”, in
allusion to its low melting point. Iu is a Vedic word.

60 Braunite is an eponym.

62 In the headline #3-ulfta® ig submetalljc.

Correct amRfaT to Qsfis.
Tenorite is an eponym.
64 Wad is of uncertain origin.
65 Biotite is an eponym.
9% ig acid.

66 &9 and blende both mean “blinding”. Blende is German,

from blenden “to blind” in allusion to its dazzling lustre.
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67 Wurtzite is an eponym.

68 Mg isuranate (from BRI%Ig uranium, as it emits rays &),
Note the chemical ruffixes -ate -3 and -yl -&.
fau® is pitch.
69 W (for FMg) calcinm+3 (for WHF) magnesium =+ 37 (for
Fima) carbonate 4+ X (for @) mineral.
Dolomite is an eponym, corrupted from Dolomieu.
70  Siliea is silicon &A1 dioxide FART—FI,
73 DBrookite is an eponym from Brooke.
74 DPsilomelane is from Greek psilos “mere, bare” and melas,
-anos ‘‘black”.
76 &f4T9yg is choeolate colour.

77 9.9%89 ig remantically equivalent of hyper-sthene; hyper S
and sthenos 9%,

78 wfaqizw (a1f4d dark, @IH stone) ix basalt, a dark, hard
species of marble. s1f&dIEAR = basaltic.
e is from A8 “bright”s just as augite is from Greek
augites “‘bright”.
79 SMFT and hornblende are isonymse.
80 fI®FT is an ancient word,
qaig (calcium) is from 99, in Hindi FI.
81 «f%&9e34 is polarisation.
giF is alkali, IR® complex and ZiF boron.
Tourmaline is Singhalese dltAfy ‘carnelian”.
82w is o (a1g@)-5 (Yuiq)-a(ddia)-,
fawar *“ sand ” is known to students of poetry in Hindi,
Bengali, ete. Silicon is ¥%al, and by adding £ for -ite we
get YT pilicate.

3
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83
86
88
89
90

91

HYfT is massive, TSR botryoidal, AT porous,

FMeAF is granular, GERET well-crystallised.

FEFI is reniform ( IFF kidney ).

Polianite is from Greek poliainesthai ‘‘to become gray” .

In the headline Tt means scaly (3FF scale).

{19 is radiated.

gHSg—- g¥ is smoke. Asphalt has a brown to black colour

and burns with a smoky flame.

According to Webster English bitumen is from Latin and

is akin to Sanskrit g “lac, gum”.

93
96

97
99

AAIHIT is amorphous.

Tenorite is an eponym.

Perovskite is an eponym.

g.fRM@ is iso- §- metry fafa,

Biotite is an eponywn.

Ortho-augite and Fg-¥1ftas are isonyms. Ortho and =Y both

mean ‘‘straight”. Similarly augite and £f&s are equivalents.

. . ‘ 9
Pyroxene is from Greek pyr ‘‘fire” and xenos “‘a stranger’ .

It is & meta-gilicate @H.THATT, NMeta- is a prefix of great
variety of significance. In Greek it means '‘between, with,
after’””. It is akin to German mit ‘with” and Inglish mid
[ . 29 - . .

with” in mid-wife.

¥+ is short-columnar,

101 Amphibole is from Greek amphibolos “doubtful”.

102 &G is dodecahedron; &Y “twelve”, 3fF “face, hed-
ron’’.

103 .= “long-columnar”.

Uaa “striated”.
s “surface”’.
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104 DBrookite is an eponym.

Arkansite is a toponym from Arkansas.
faug “variety”.
f&& Mg TwT bipyramidal crystals.

105 Anatase is from Greek anatasis “‘a stretching out’’, in allu-
sion to the length of its crystals.

894 is prism.

106 HAlEdq is needle-like, acicular. .

108 ﬁf‘ﬁa and calcile are isonyms, J% and Latin calr both
meaning ‘‘lime”.

110 %31f4s and kvanite are ironyms, 3™ “‘dark” and Greek
kyanos “‘dark-blue”’. Lkyanite=cyanite. It is also called
disthene.

112 Andalusite is an eponym.

Chiastolite is from Groek wiastos ‘marked with the letter
x""+lithos “‘stone””. Called also macle.

114 SES is efflorescent.

116  Add after 388 the Knglish name bole.

117 «qa%h =4d iron + 34 ore (by sandhi).

118  &fufya is &ty “yellowish brown”+%9. Limonite is from

Gireek leimon “meadow’ .
w4T%A =399+ %34 stone (by sandhi).

120 &[Ug-39% and jasp-opal have the second element, S4% opals
in common. See Iobson-Jobson by Yule s.v. opal: “This
word is certainly of Indian origin: Lat. opalus, Greek
opallios, Sanskrit upala ‘a stone’. The Kuropean word seems
first to oceur in Pliny”.

126 S=Wis resin.

127 Siderite is Latin sideritis “loadstone”.
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131 &®.is laminated.

Diallage is pure Greek for ‘“‘change”, alluding to its
dissimilar planes of fracture.

133 =4fis and anthophyllite are isonyms. ¥97T and Neo- Latin
anthophyllum both mean “clove”. It is clove-brown in ceolour.
186 el = (Jnfg)-ew (wg).st (@) (Shefta)-sst,

Epidote is from Greek epi ‘“‘over” + didonai “to give”,
so named from the enlargemeat of the base of the primary
in some of the secondary crystal forms.

138 WARS =% (RFT)-5a (9138)-a( Ghdtg)-,
Staurolite is from stauros “‘a stake’”, akin to Sanskrit oI,
141 ST is orange red.
142 AR is filiform.
143 Mimetite is from Greek mimeles “‘an imitator”, because it
resembles pyromorphite.
often mistaken for other minerals.

144 Pyromorphite is from Greek pyr “fire” and morphe '‘form”.
Called also green lead ore, hence our name &R green Hifas,
145 Phlogopite is from Greek phlogopos ‘‘firelike”’s from phlox

“{lame’’ + opos “‘face’.
146 Goethite is an eponym.
148 Titanite would be literally {fas,

Sphene is Sanskrit ¥®F “wedge”, from a form of its
crystals, If this be taken as a basis of dosignating the mi~-
neral, then our word would be ¥Ifas,

152 Piedmontite is & toponym from Piedmont in Italy.
158 gRar® is Hindi t8@®. fas3-41q is lemon yellow.
159 Autunite is a toponym from Autun in France.

160 3R is Hindi 3%, Bengali AR,
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161 Greenockite is an eponym.

164 Smithsonite is an eponym.

165 2@¥a ¥ ig conchoidal fracture, and &N is bipyramidal.

168 fadafta ig rhombohedral, #& is hedron, face.

169 @g-8i4f5% is short prismatic.

170 Wulfenite is an eponym.

171 Fluorite would bo literally atfe3s. &mzisft® is octahedron.

172 Scheelite is an eponym,

178 In “natrolite’ natro- stands for sodium and would be lite-
rally g,

W@ ig spheroidal (M@ sphere, =¥ -o0id).
37191 597 is radiated aggregate.
aruEfa is stollate.
174 weafas =er (k) faRg)-w(sa)-a(@wdra)-1 (afas),
Helvite is from Tatin helvus “‘of a light bay colour”. Tt is
a yellow or yellowish mineral. Literally it would be dtfast,
4g{Ai4 is tetrahedron.

175 a&fmfEs (&% a granule) is an isonym of chondrodite (from
Greek chondrodes “granular”). Tt often occurs in a granular
form.

177 99U for topaz is an ancient word.

187 YVesuvianite is a toponym from Vesuvius. Also called
idocrase.

189 W¥T is an ancient word for a {ITAMN It is used in Tantras,
Puranas and Jaina scriptures. Sometimes it is interpreted
as onyx or sardonyx. A% frazg AR fwcdtaEmw—z&
gHRAA N For more details see #:2f1g33RT by K. M. Vaidya,
Trichur, 1936.

Zircon and jargon are from Persian zargiin “gold-colour-

XXX Vil



ed"”, a translation of Sanskrit fiaafu,

191 Olivine is from olive, alluding to its green colour. FTRATH
and olivine are isonyms. Here SU& refers to its being used as
a precious stone.

193 Gypsum is from Greek gypsos ‘‘chalk”.

196 Magnesite would be literally 3tf&st,

197 Aragonite is a toponym from Aragon in Spain.

q9-9f “dense calcite”, in allusion to its greater dencity
than calcite.

198 Barite would be literally &Rs, from barium #4ig.

199 Anglesite is a toponym from the isle of Anglesey. It is a
lead sulphate, hence #d.gfkaw,

201 Stilbite is from Greek siilbein “‘to glitter”. IR is from 1%
““a sheaf”, alluding to the sheaflike aggregations of its crystals.
Called also desmine.

902 ufdst and serpentine are isonyms, alluding to its usual dull-.
green colour, often with a spotted or mottled appearance
resembling a serpent’s skin. It is used as an ornamental
gstone, and when {ibrous, as asbestos.

904 Apatite is from Greek apate ‘“‘deceit”, it having heen
often mistaken for other minerals.

906 Secapolite is from Greek skapos ‘“staff, shaft’’. Called also
wernerite.

wWfust is in allusion to its erystallizing in the pyramidal
division of the tetragonal system (¥I9 pyramid).

907 H-%Af&F is so called in allusion to its glassy (F17) crystals
and masses of greasy (¢3g) lustre.

Nepheline (=nephelite) is from Greek nephele “cloud’.
Elaeolite (=eleolite) is from Greek elaton ‘‘olive oil,
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oil”, It is a variety of nephelite of greasy lustre. g-affiw
alludes to its greasy (¥9%) lustre and grey to reddish colour
(a9).
212 ®IFK-FYH is an isonym of nickel bloom.
Annabergite is a toponym fromn Aanaberg in Saxony.
213 Torbernite is an eponym.
at&d-gf ig emerald-green.

214 Tale is ultimately from Sanskrit A@H. TE@H has travelled
to lluropean languages through Persian and Arabiec.

915 Malachite is from Greck moloche “mallow’’, from its rosem-
bling the green colour of the leaf of mallows. Called also
green malachite, to distinguizh it from blue malachile or
azuarite.

216 Atacamite is a toponym from Atacama, a provines of Chile.

217 Chrysocolla is from Greek chrysos “gold” and kolla “glue”,
a gold solder.

218 fasgled is spotted.

990 Tuarquois is from French “Turkish”, alluding to its
introduction through Turkey. gRaRA is an ancient word
for turquois. See Monier-Williams' Sanskrit-Tinglish Die-
tionary.

991 %&RS is 7 (a variety of)-Z{X(green)-25(mineral).

222 3 and nephrite are isonyms, IF and Greek nephiros both
mean “kidney”, formerly worn as a remedy for kidney
diseases. Alro known as kidney stone.

92924 gRWfGS alludes to the green (ER) colour and faint trans-
lucency (¥l shortened from qaifad). Plasma is Greek
for “a thing moulded”.

295 %fUT-T&dT and blood-stone are isonyms. ¥UTblood, HET
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stone (Hindi 9K is from Sanskrit %), Heliotrope is from
Greek helios “sun’ and tropos “‘turn”.,

226 &Ra is green.

Chrysoprase is Greek chrysos “gold" and prason “leek’.

227 UwIfa® ie 9 (compact amorphous) and ¥ dull-grayish
colour. Pinite, so called from the Pini mine in Saxony.

9298 gRf4§ and chlorite are isonvms, IR@ and Greek chloros
both meaning green. Chlorite of chemistry is the salt of
chlorous acid.

999 Sericite is from Latin sericus “silken”, alluding to it silky
lustre.

230 Prebnite is an eponym.

931 #iA49.9f is silken lustre.

232 @HEH is good cleavage,

933 ufua is [olizted, and ISRAIE is nonelastic.

288 Wavellite is an eponym.

240 Dioptase is from Greek dia “through’ and optazein “to see™ .

faa-s1+1% is a rhowbo-hedron,

241 f&°gfEa is spotted.

242 Diopside is from Greek dia “‘through” and opsis “sight”.
It is a variely of pyroxene containing calcium g (FWd) and
magnesium ¥ (WSF).

9243 afeds is from g “fibre”. It occurs offen in a {ibrous
form.

Actinolite is from Greek aktinos “ray of light™ .

946 srafiazf--Nagi yellow green of 31T low saturalion and &
high Dbrilliance. See Introduction to our Consolidated
inglish-Indian Dictionary of Technical Terins.

247 3TIQ 5'a is chamber-like aggrogates.
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248 Z&RfATIET is “cinnamon-stone”, from its brown red colour.
Grossularite is from Neo-Tiatin grossolarius “resembling
a gooseberry’.

249 TUvarovite is an eponym.

260 3{5 and ATET are the parents of beryl and cmerald. See
Webster’s New International Dictionary of the Iinglish
Lianguage (recond edition):

emerald

!
v

Middle Xnglish emeraude

|

Old Yrench esmeraude, esmeralde

|

Latin smaraldus, smaragdus

Greek smaragdos, maragdos

!

Prakrit maragada
!
Sanskrit marakata AHRT

251 éqa{qv and chryso-beryl are isonyms, 8% and chrysos both

meaning “gold?’.
254 ®°99 is Hindi &4
255 Witherite is an eponym from \ithering, an Iinglish

physician.
260 Datolite iy from Greek ddteisthal “to divide” in reference

xli



to its granular structure.

261 RS and sodalite are isonyms.

262 Nosean (=noselite) is an eponym.

266 Spodumene is from Greek spodoumenos ‘‘burning to ashes”.

267 Amazonite is from the river Amazon.

.99 and imiero-cline are isonyms, micro=3#Y and
cline=53% “glope™.
TRl is felspar.

968 Zifhs and horacite are isonyms, & heing borax.

269 &Z9Y is powdery (&7 powder).

270 Vivianite is an eponym.

fasfte-d1® ig indigo blue.

971 Azurite is from azure “blue’”’. RF3af& is rhombie, from
f4433d & rhombus.

979 ateifes (fr. aAd@e “sky blue”) and lazulite are isonyms.

279 Hauyne (= hauynite) is an eponym from Hauy.

JGIR is conchoidal appearance.

980 Glaucophane is from Greek glawkos “silvery, gray” and
phanein “to appear’’.

gali® is bluish green.
SRIT is blackish.

9281 Cordierite is an eponym.

Iolite is from Greek ion “violet”. @& and iolite are
isonymss both referring to the various shades of blue.

982 Amethyst is from Greek a- “not”” + methy ‘‘intoxicating
drink”, the amethyst having been supposed to be a remedy
for drunkenness. Greek a- is Sangkrit 3- “‘not”’ and methy is.
Sanskrit 8Y “intoxicating drink”.

S*E-EFT ig “purple-coloured crystal”.
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Hindi s@4, g4t is from Sanskrit 3, 537,

283 “corundum

!

Tamil kwrundam

!

Sanskrit kurnvinde Feawx

* sapphire

!

Old French safir

|

Latin sapphirus

!

Greek sappheiros

}

Hebrew sappir

!

Sanskris Sanipriye TfAHF ‘dear to the planet Satura’

[Webster

bRl

[Webster

284 Aquamarine is Latin aqua marina “sea water®’, a bluish-

green RAM® variety of beryl 3g4.

287 #Wf%A and anhydrite are isonyms. It is anhydrous #S®

calcium sulphate.

289 Celestite is from Tatin caelistis “of the sky” with reference
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to blue colour.

291 Zinnwaldite is a toponym from Zinnwald in Bohemia.

993 @+q14IA is parallel (31F) to length (HAW), and AFATSH is
perpendicular (%) to length (31@m).

806 &en-&quFa “ending with acute pyramids’.

809 &MY is an ancient word, signifying the insoct cochineal,
red in colour.” The Indian readers who know the Z“&MY have
only to look to the coloured plate in Webster illustrating
the carnelian, and be convinced of T&NT=carnelian.

Carnelian is a variant of cornelian, the cherry. The
name is due to the red colour of this cherry.

312 #7:R® is Hindi #afge,

Realgar is originally “powder of the mine’.
¥R is morning red.

3156 Proustite is an eponym.

316 IRf¥T 9FF “transmitted light”.

quafda awrT “reflected light”.
@RI “purplish’.

324 Humite is an eponym.

H.9-f89 is a basic magnesium ¥ (for H@G) silicate T
(for ¥&ata) containing fluorine & (for atfes).

327 99UT “red lotus-colourcd” for ruby is an ancient word.

328 RSt and spinol are isonyms. HZ& and Lalin spina
both mean "“thorn’, alluding to the pointed crystals.

329 wsfa.famed, a variety of garnet (faHI=d@), deep red in colour.
Called also precious garnet.

Pyrope is {rom (reek pyropos “red hronze”, from pyr
“fire” + ops ‘‘the eye, face”.
380 W¥g.IFH is violeb red.
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Alamandite is a spelling variant of almandite, a synonym
of almandine. It is a toponym from Alabanda, a town in
Caria

331 Hessonite ir from Greek hesson “‘inferior’’ in hardness to
true hyacinth.  Spelt also essonite. Called also cinnamon
stone.

UEHA for hyacinth is an ancient word.

332 fafis and erythrine are isoayms. Erythrine is from Greek
erythros “‘blood”, Sanskrit &fuT,

333 Rhodo-chrosite is from Greek rhodon ‘‘rose” -+ chrosis
“colouring’’.

384 9% is violet (Jrmst ),

335 Thulite is from Greek Thoule ‘‘the northernmost part of
the habitable world—Norway, Iceland or Mainland (in the
Shetland isiands)—hence any very distant, mysterious or
mythieal region”. It is a rose-red variety found in Nor-
way and elsewhere.

Zioigite is an eponym.

336 1hodonite is from Greek rhodon “‘rose”.

339 Rubellite is from Latin rubellus “reddish”. They are fine
red gems, hence TFT + W+ ¥ (WET sandhi resulting in
=)

340 Alabaster is from Greek alabastros, of uncertain origin.

In "IIHI-‘%@, W&l stands for translucency WIRWIRAT, and
W for gypsum JUGRAT (calcium sulphate).

341 DPharmacolite is from Greek pharmakon ‘‘drug, medicine,
poison”’.

348 Carrgallite is an eponym.

349 «%.8%f% “any of a family of hydrous silicates”.
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Zeolite is from Greek zein ‘“‘to boil”.

350 Heulandite is an eponym.

352 #19.9f0iIs and apo-phyllite are isonyms, Greek apo is Sanskrit
a9 “away”’, Greek phyllon and Sanskrit 9% ‘‘leat” are in
allusion to the exfoliation before the blowpipe.

354 Chabazite is from Greek chabazios (for chalazios, the b
being an erroneous reading)s one of twenty species of stones
mentioned in the poem Peri lithon. Chalaza is “‘a hail”.

355 Opal is from Sanckrit 398, See Webster -

opal

\J

Latin opalus

b

Greek opalios
Y
Sanskrit upale 39%
356 *g-iraﬂ and ortho-clase are isonyms, 3 and ortho “‘strai-
ght”, 3& and clase denoting cleavage.
51T is the first and last two syllables of THIAG GFANT,
all feldspars being aluminium silicates.
Feldspar=feldspath. ¥eld is field. Spar ix used among
miners to denote any of various nonmetallic minerals, usually
cleavable and somew hat lustrous, especially when occurring
as gangue in a metalliferous vein. Used in cale-spar, fluor-
spar, etc.
358 RR-Z& and plagio-clase are isonyms, AU and G
plagios are both “oblique”.
859 w=-AgRT— by friction it acquires a weak electricity.
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Analeite is from Greek anallkes “‘week”.

362 Correct jaspar to jasper.

365 wNTFAIRA is stalactite, from Greek stalagmos “dripping”
#3FT (+ @3 vtone), formed by the drip of water saturated
with caleium carbonate.

369 Cer.argyrite is from Gueek keras ‘“‘horn” + argyros
“silver”’. Called also horn silver.

370 @HAITA and soap-stone are isonyme, €HA soap, A stone.
@61 “whose wealth & is foam ®a".

Fe-@d is Hindi J9E,
Steatite is another name of soapstone. It is from Greek
steatos ‘‘fat, tallow®’.

371 99 ig B8 I, a very pure white clay; china clay;
porcelain clay.

Kaolin is from Chinese %ao'-ling® “high hill”, name of the
place where it was found.

376 Sepiolite is from C(ireek sepia ‘‘cuttlefish’”. Called also
Meerschaum ( German Meer ‘‘sea” -+ Schawm “foam’ ). It
is a mineral, soft and light enough when in dry masses to
float in water,

a9 “texture”’, BEA “clay-like”, AfF4RE “nodular”.

377 AYYAY is cellular.

378 IHemi-morphite “half-form” is calamine.

380 fa¥4-¥%Z “wazx-crystal”’, so named from its wax-like lustre.

Chalcedony is a toponym from Greek chalkedon, a town in
Asia Minor.

381 #-9%< and horn-stone are isonyms.

382 qfg-u1Tq “fire-stone®, from its striking fire with steel.

383 Brucite is an eponym.
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885 Saasolite is a toponym from Sasso in Italy. It isthe native
boric acid.

387 Muscovite is the common or potash mica.

Muscovite is & toponym from Muscovy, old name of
Russia, from Russian Moskva ‘“Moscow .

392 Senarmontite is an eponym.

394 39 for borax is an ancient word. In Hindi it is also
known as GIEAT,

395 Struvite is an eponym.

397 Sylvite is from Neo-Latin sal digestivus sylvii “potassium
chloride’’.

401 Tgn® wsq “rhombohedral cleavage”.

404 Strontianite is a toponym [rom Strontian in Argyll Co.,
Scotland. The element strontium derives its name {from stron-
tianite, and not vice versa.

405 Cerussite is from Laiin cerussa “white lead”.

407 OCryolite is frem CGreek kryos “iey cold”, from its icy
appearance.

417 Harmotome is from Greek harmos “joint” and temnein “to
cut”.

A& refers to the form of the original Brahmi letter &,
which is just a crose 45 and from which have developed the
modern forms of all seripts of India, Tibet, Burma, Thailand,
Cambodia, Ceylon and ancient Indonesia.

418 TFnstatite is from Greek enstates “‘adversary’’, because in-
fusible before the blowpipe.

4921 Periclase (= perisclasite) is from Greek per: ‘‘all round”
+ klan “to break”.

4923 Leucite is from Greek lewkos “white”. a8 is only
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partially an isonym of leucite.

481 Albite is from Latin albus “‘white".

432 Anorthite is from Greek an-“not” + orthos “‘straight”.
Oligoclase is from Greek oligos “small”, + klasis “fracturs”.
Andesine is a toponym from Andes in South America.
Labradorite is a toponym from Labrador in North Ame-

rioa.
Bytownite is also a toponym from Bytown (now Ottawa)
in Cunada.

441 Satin spar is a fine fibrous A7ga% variety of oalcite ﬁﬁﬁ
having 'he lustre of satin FIFH. A-FAY FYF-FNF may be
shortened to a’.lg’t.iﬁlﬁ.

445 Acbestos i« fromw Greek a-sbennynai ‘‘not to extinguish™.
¥1.7% is an isonym.

448 Scolecite is from Greek scolex “worm’, so called because
some rpacimens show a worm-like motion when heated.

449 Wollastonite is an eponym.

453 Tremolite is a toponym from Tremola a valley in the Alps.

454 Sillimanite is an eponym. Called also fibrolite.
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QAT

, KA AT FITAEAER ANNEAH- W FRT
w @RNAT K/ TR






wfasit ® qfgmey & qay @@ fAfr saw o,
@Ew aqfy ®QA T W o, I9R Wy A A
g7 g anfdra g\ Y AW qu § Rk wmea g e
3% Wt gezar ¥ gaw avar ¥ | el gam figag @
& ag gRaw Dfas & frdat e afast w wm w@®@
T AT At F oz T W g Qf | @l &
a5 R 7 el gegdr ha-sear (porcelain) & 2 (plate)
aaar fwaraz (streak plate) T wrE wX I @@ &
IEH T F1 qeE § G541 ¥ | MiZ-T &Y qQa & > iy
e ggar N aEgamar gt | @[t % W W 7€t viw
qFR w1 A @A aar g Gawt qdar s F q@ |, g
| 9T FA & TFY W @AT N WAIR I Q@A @
& A AR K| FNAB), AAFT SAW, TRETH, AIATIR
(basalt rock), &ya-waew (lead ore) AT ATYT ANWZ TILITT
fadl % g% At arfiga = AT Fo 1 wvqE & WA
fhar A @war & | gel v |, @9y @R F GITRAR
HIT A Y O Har Fize Agy |



=R
TR}

A8
8-y
%%
$—-0

R
R

w37 (bardness)

gl & 7@ ¥ gear o1 @war g

Sufe-rer & At g w0 avar| fFegaa %
¥ ¥ gear q@y |

e Y wt gear w0 wwar fieg A W Q@A
¥ gt wmar § |
ghe g5 sfaad Sg@rarasarg |

ga ¥ wdft gTa o awar | T W s 3
gt sar 8 | W@ U |@ar 8 g
A |

w1 R @A § gaar €|

wfgw AT (specific gravity)
afaayg (very light) , 9ga g2®N |
g (light) , g=5T |

&4 7% (heavy) , WA\
48 ATFR  Afags (very heavy), IgA Wwidi |

Q.

'Q- t-

femur (f41, streak)
FAN w aliw 7 sy & Mo N @ ¥
saw famw wgd § | %7 g @idia frswn
qer At 1 At R

RIRFT gY-&T (general surface colour) |
qqfy-&r (inorustation colour) |

L]



QqH YA

g @ g T afeer

(minerals showing metallic lustre)

HT— G- (wetallic)

- R) TR
(copper-red, at¥ ¥ar 1)
wrfemg 2-2
L avEa ANT native copper
|r. T— T JU | 9 T— ST, W, AH | qga
T | fa— A S I, TRES |
Fq 4 AR ST
R FURITAS (€TF HTAT) breithauptite (nickel antimo-
nide)
|t T— ma:  FRA, Nerw | fa— susafis
(nicoolite) &Y =dgr T wfaw =W (reddish) t
gga | ¢

%



(R) & THIE
(light copper-red)
wiferq 3-v3
Y AUAER (AW AIM-GERA)  bornite ( copper-iron
sulphide)
|l T— 1S, Y, ST AT A T e—
#Hareft (greenish blue) | fr.— qrvg argac H&A
Hf5 4 SR T
8 FUHFANT (§I% Fqre¥4q) niccolite (nickel arsenide)
7. T—8% JQEA | G T— §3 gauws (blac-
kish grey) | aga WY | f1.—arvz say s
() FiE-fiq
(bronze-yellow, ®i& Far faT)
FA 31—
w wqeafnw, gEA-wells  (A3W-gERF)  pyrrhotite,
magnetic pyrite (iron sulphide)

| T— Ju | Y | f—argdy argEc s
(3) fie-fia
(brass-yellow, fias stat =)
HEq 3%
% arg-ards (A atm—gé&a) chalcopyrite, copper
pyrite (copper-iron sulphide)

&



anLT— sra: @ da dar, -wﬁmiisﬂi
Taed gt | il | fo.— angft et |

9 FIPGART (¥TF Yeaq) millerite (nickel sulphlde)
a | f.— arefe =137 1

() di=t
RIS Y ST FIT

¢ wefis (AQ3-P=AT) pyrite (iron sulphide)
ar. t— wiwlt $8 gao-da- (gold-yellow) |
q. T—3®wAY  (brownish red) | ¥ Y | F.— sl
[IJT ATF TS |

% qUog-atefi® (AA737-Yaq) marcasite (iron sulphide)
ar. T—wEF & gER At A qa: fam (decom-
posed) | WY | fa.— wrgaT = |

(%) g
Ffdq 9-3
o =rFA Ao native gold
gga Wi | fr.— gaon-da, sad

(0) o T
( == gas fog go =igy &1 )
Fifsrg 9-3
L qHA ﬁﬁtg native bismuth

| T — aen FEHE | g A | - Sy %
QAN T4, TS TS IS |
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w7 u AT SR
QR FPYAERUS (¥eNg YEA-AUAD)  cobaltite (cobalt
sulpharsenide)
|l T— A AR | g, T— gl o= | s A |
fr.— avgET w1 |

(¢) wa-Ad
(o Sar s3a)
wfeg 2-2
L} WFA =HigY native silver
7. T— 9 Q2 S@ qg9 WA | fr— Sy w
AT 589, MA: AT |
Ffdeq 3-v%
8 & XFF-qTz) amalgam (silver-mercury)
fage ) tv.— St & qam & |
% qrFd "EIF native platinum
TTA, AMAG & QAT JaT | Tga W | 1q.— wsaq
THIAR-YET, TARIET |
Ff5a u IR SR
%% sugeEiiaw (§o% geaiwwd) ullmannite (nickel
sulphantimonide)
|r. T— qET | 9. 7.— g | IgA W | {.— q}wews"

g\



() 43
(ci?r S s3A)
T -2
9 MHA AAT native antimony
Tz Wi | For.—hr el 57 |
¢ qr&a I native mercury
@ | ga Q)
1o gudfas (®aot T@wa dTRa) sylvanite (gold silver
telluride)
ggq Wi\ Re—ail & gAW A7 AGR TATE-
&L, AN |
Fifzeq 3w
Ro Yuiafas (AmfE® @A) allemontite (arsenical anti-
mony)
qga Wil | Fr—ir el saa |
Fifsra 4 I S
R wgafus (Feng aweag) smaltite (cobalt arsenide)
QL T—AT: AL YET| T L— I IS | TG
qy | fr.— anET st |
3R Fq-maflw (Fag PeA-Aqe2A) arsenopyrite, mispickel
(iron sulpharsenide)

|1 T—yaT, P qgar TEE TG i fa—
TEY ANTET WS |

?



(Yo) 3 Y BE-ER
wifea -2
1 Rpiifew (Gfes G stmda) bismutite (basic
bismuth carbonate)
|l T—a1g: A | qgF |
Fifeq 33
}W A qqvdY, GfEAt native arsenic
|1 T— 9 S| 9ga w | fa— T S s,
TEd gacl
FIMET 4 AT FIT

Ry TSt (sa% fZameaa) chloanthite (nickel diarse-
nide)

gga wil | fa.— argET &)
Q& FUIYERANGA (1% Peaawsaq) gersdorffite (nickel
sulpharsenide)

|l T— N1 TEW YaT | T L—FW | aga A
fa.— aonaE & GaF gal |

(22) AT § TATGHE
FIf5q 1 A SR

Q9 Yo-aEfle (wgsy [EE-wqweEd) arsenopyrite (iron
sulpharsenide)

gga Wl | fq.— 7gd AavgET i |
Qo



¢ wRAfw aar sAanfw (DAt aRaeg §) lollin.
gite and leucopyrite (iron arsenides)
|l T— AQ: TEA Y&, Afiq, gt | aga wdyy
fa.— srgac s |
(32) @a S g
Ffgag 2-2
}% Awhast (sfatsr Wewq) antimonite, stibnite (antimony
sulphide)
ar T— FIF RGN | . T— Wi I3 NSC
70 £3 €T | W\ fr.— e JE gaw
20 FEfTN (arwr gewa)  chalcocite (copper sulphide)
|T, T— WA TG AT, WST, I | I QN
fa.— swe Da-gE!
R gagdfra (gao-ea gea-dn@a) nagyagite (gold-
lead sulpho-telluride)
Tga 77 | 95 9 | f7.— Arwe d|-gac)
3R AAMAR (THT FeAq) argentite (silver sulphide)
gL T— F@Er | gga Ay | f— wwes |-
qaT |
Feeq 3-¥3
A2 WFA AUSY, AT native arsenic
|r T— e ®ST ) aga i | fa— i@ e s,

gl gET |
38 FitNA (e geaiA@a) tetrabedrite (copper sulph-
antimonite)

1



qr T — sr7: gg | ay | f— qenTe-gET, A
* AR FA N
1 arfas (ave wka) cuprite (copper oxide)
L T— I F AT SAS | 7, T— g, BT T
A F— AWy T, TANIN |
(2R) dga, N T o FEFAR
3% FaOrw (Fquiig Peaq) molybdenite (molybdenum
sulphide)
qET |, BAT | A & I T T FA 47§
a1 fA— =g dia-gac !
9 @0 (T PeAT) cinnabar (mercury sulphide)
fa.— Sor-tw | 9ga s
A¢ dia-Tar (Hid geaa) galena (lead sulphide)
aq AWA (cleavage) | aga WY | fa—ea| Sy
Cstdl
R FAfas (r9ad geaistfaa) pyrargyrite (silver sulph-
antimonite)
qrfYa (transmitted) swrw # 2@l fa— sds
WA gga WA | )
Fifeeq 1 ST 9T
Qo IS (g F7RA) ratile (titanium dioxide)
Arg-1Fa | A | o —g @ A |
(2%) T5E F GHF qER
e+ 9-3

r



9 @ugnAiw  (@u-wwa-qaea) sylvanite (gold-sil-
ver-telluride)

&l T g8, fsrl gg7 wd 1 f.— Tenas-
g8, il % |ne s§q |

¥R IFEaitTw (Da-aw-gwiafada)  bournonite (lead-
copper-sulphantimonite)
afms & |AE @ar) Iga Al {.— aonga-
gaT, sl SIFEt |-
¥} FETfaw (Ag® {FART) pyrolusite (manganese
dioxide)
®IZT | A | fr.— athe 1@, F187 )

(3w) @ S W
T 9-3
vy fFfEw (Slmlt) graphite (carbon)
T3, B @ A 9T {0 T WA € | gBH | (H—
HIST agl IRRA |
g4 TR (THA Teaq) argentite (silver sulphlde)
qra: TEA F@l, 7§97 | Tga T | fa—wet e A
W |
¥% AHTNS (@1 Fgeag) chalcocite (copper sulphide)
| T— "4 AEIT A\, WST A9 IEEO g
Al fa— A diagac)

Yy fpeaifuw  (g-awm-gsRivwa) bournonite (lead-
copper-sulphantimonite)

L&



aga Al | TRIRR AGET (ore) | . —wieht qwEw-
TET|
8¢ aiteisr (aifes g=aa) covellite (cupric sulphide)
A | ar | fa.—de St gag, s
8o, Sgwfawr (Fgw fFA) pyrolusite (manganese
dioxide)
agag, WINT 1 ad | fa— s, adle s
w1y
ve aifiw (mw eaiwfaad) tetrahedrite (copper sulph-
antimonite)

ar. T— gt g | ) fr—asee gaT, 2R
F wEF |

uy ANgfes (FFfaa Sexw FXT) manganite (hydrated
manganese oxide)

amy \ oy | fr— sga 9@, s@AN

4R FNEFAMNLT (FgF Xq) hausmannite (manganese
oxide)
il | fir.—sqqewdfi@ (chestnut brown) |

w3 QUEAET (waw qar AgH Tv7) wolframite (tung-
state of iron and manganese)
g i | fq.— sgqegadia, 2uaw s )

FIfF 1 AT FRT
ug FANARDN (AAALa) hematite (iron oxide)

8



| T—gu, gt gt fr—aege (cherry) ®
AW FS |

w ﬂﬁflw (quig #QY-ARA) chromite (chromium iron oxide)
for.—3Q L

W& Nﬂ\gﬁ)ﬁtﬁ'ﬁ (w1 AEsng @ka) ilmenite (iron-titanium
oxide

fr.—w | Ay |
wo FAFIAA (Fea1g-BNgH AAN-ART) franklinite (zinc-
manganese-iron oxide)
fr.— aresa g 1 WA
we sganfas (Ig AA)  cassiterite (tin oxide)
ta.— 0, QW agar gaT | g wid |
W IS (isg SKa) ratile (titanium oxide)
fa.— gast gl | ard |

%o AFTRT (AEF FXT qur @a) braunite (manga-
nese oxide and silicate)

T | fr— ey &)

%W Q&W (w¥AsTRa) magnetite (iron oxide)

|l T— Tl F it arS | /AW (weathering) &

qaITe g | Wi | f— s

(28) F® ¥ AFY TS T®
sAqIRaS: a1 #°%
Ffeea -2

% arsticfast (arsr SRa) tenorite (copper oxide)

arY | fa.— W |

"



%2 SEFARRAT (2Ngw FsRa) pyrolusite (manganese
dioxide)
a | fr.— i, afle st
%8 Florer (Faa: Shgw Fa) wad (chiefly manganese
oxide)
TR qFA T A ACTAST | W A9 gIH N {7-—
AT, ATY FET |
%4 ASTHF, WG AWF (A3 TAT-WAG ATTHENG FoA-
&sata) biotite, black mica (acid potassium-magne-
sium iron-aluminium orthosilicate)
ES®I |
HEF 3-¥3
&% FONG-AAA (e FYIAT)  zinc-blende (zinc sul-
phide)
g (resin) Stat gl | Wiy | fr.—uardie saa,
AR 9y |
% FAfs (Fearg YoH9) wurtzite (zine sulphide)
qay | fq— aayg |
t¢ frofiRw, frasraa (wama: feos fecofia) urani-
nite, pitchblende (chiefly uranyl uranate)
aga Wi | fa.— amy wEh, augfc
%%, Ui (uig-wrng siardia) dolomite (caloium
magnesium carbonate)
a0 FBAT | gSF0 |

&



FIBT 4 A ST
9o THfE® wuar tlﬂ-t‘ﬂ&ﬂ (&%) quartz or smoky
quartz (silica)
Lk A
W SgARfys (I3 wRa) cassiterite (tin oxide)
Tga Wi | f.— 38, A, srgac
R TS (Lstrg SRA) rutile (titanium oxide)
ay | fr— gt iy
93 ERTfES (Erg TA) brookite (titanium oxide)
WY | f— g g |
o2 FgTfes (aqraa: @ faa gw FRa) psilomelane
(chiefly hydrated manganese oxide)
" | fr— Ay wrS |
o AQTRS (SgF FRA 17 §FA1q) braunite (manga-
nese oxide and silicate)
I | [7.— Y & |
©% FuEAfEs (a9 oF Agw F9A7) wolframite
(tungstate of iron and manganese)
aga Q| fa.— s % ay, snan s
w9 safesw (=@@A-wig  @wdAw ) hypersthene
(iron-magnesium silicate)
ary % qa &1 SwEw (schillerization) | gt |

R W



¢ aftgafins Niaw (uig-wrng-srma-wreng Ssda)
basaltic augite (calcium-magnesium-iron-aluminium
silicate)

W afaafas  ToraR  (Soig g -aTE-awEng
&%e1a) basaltic hornblende (calcium-magnesium-
iron-aluminium silicate)

(<L A

<o fawiFm (wagguig @wfm) garnet (iron calcium

silicate)

T\

o aAteafeas (swzarg, a9Q, WAg T AE! w1 S
ZiH-qwNT) tourmaline (complex :borosilicate of
aluminium, iron, magnesium and alkalies)

gIWI

<R srgfas (w@ia quig-waa dwdia) lievrite, ilvaite

(hydrated calcium-irnn rilicate)
q |

1 24



T s

A-TIETH AT AF-TeAh YT Trs whasr

(minerals showing non-metallic or sub-metallic lustre)
(2
2. T —H_IT
(Eﬁ) FIEFEAST

(manganese-minerals)
F{Eq -3
<3 whus (xuwaa: Sgs wed) wad (chiefly manganese
oxide)
ARATSN, VIS AqA PESHL, WX O, Wl
AqT gSF | . — Ay W, w0
<8 ANEFRAT (FEF TgFq) pyrolusite (manganese
dioxide)
duq sgar ghEa (@A), g3, wq f—
At wH, TS|

LA



FIfEq 23-¥
¢ Fxgles (s Afaa SAgw Stg) manganite

(hydrated manganese oxide)

U agar Tng, s | fa— rewa @,
ST FSY |

Fifera ¥1-u

¢ Fgswfesw (Sg® FF) hausmannite (nanganese
oxide)

HUTAT AT FewtEa, W | fa.— iy
wfea ¢-&3
29 AJTRS (SNgF FTRT QT GFA1F) braunite (man-
ganese oxide and silicate)

G3fva wtaa woEAs AT IRIEAF, W) -y
T |

¢4 RTINS (T AT IgF JA) psilomelane
(chiefly hydrated manganese oxide)

TSSURR, THR, Ggfora sgar @@ (concretion-
ary), W | for—snasy w1

<2, AAIF (SE® Few) polianite (manganese oxide}
FY-TRNT, FARRT AT dgGa, wrd | A-wEl

(@) g, QUSa, afdaes sz
FfE=q 23
Qo ffaw (ire) graphite (carbon)

R0



dgiaa, geN, gIaT g {Aw, gew fr—
HSY, IAFB] |

_Q AT AT guAg (aFg IFTIR) coal and asphalt
(solid hydrocarbon)
AAFIT, ESH( | (. —ATF AQT FSY |
R Gaf0 molybdenite

ZET wmAtE 2%

FI3q 33-¥
3 AIFRA (e JRA) tenorite (copper oxide)
ARAST, Te, A\ f.—w&EN |

<3 fFRLoias, faueraa (quma: feeore foofita) urani-
nite, pitchblende (chiefly uranyl uranate)— =%
mgalia Q|
gua, Ao, g, ifwa, aga ad | G—
ATy FSY, AT
Ffdeq ¥I-uy
Y TRTONfAS, M WUSIEST uraninite, pitchblende—
AT AqRaraa €l
g9, gwiwE, agfva, aRaEr, Tgg T | f—
anay wAY, gl
<% gucfawr (gafg @ha)  perovskite (calcium
titanate)
|ndta (isometric), @gfera, momens, Wl |

N



() Tz gIwEA
TR 3-¥
QY HAITUF biotite
7Y, TS, TANST, TIF( | J(QT HATF &4
FfeA w33
¢ qUERRA  (7q9 awr Sgw TvRT)  wolframite
(tungstate of iron and manganese)
I AT I, FURT, (AT, TFONT, TRIEAT,
IgT WY | — &few g (chocolate brown),
ST FA |
FIfeq &€
Qe smyfiftw, andfsa orthoaugite, pyroxene
TEI: SY-TRRNT, TIH N
oo e, GnAfH augite, pyroxzene
T3F |

g0 >§Trede, wrgfas hornblende, amphibole
L]

K="gae & 19t — quig wong waa creng S

(calcium magnesium iron aluminium silicates),

are R w2 Agen Dovwrs (raven) & @A wi, TETM
wRRAT |

e © AT FIT

3R



LR famiF (wawgolg ¥wNa) garnet (iron-calcium
gilicate)

affda, Figas e, T
203 ANTEIRLH tourmaline
i wars <2 | 27 ar Aig-wwniy, a9 WEa as,
L. CLAg
(@) sPaifer, § etad
wET ¥g-y2
208 THAAMH (TA1g AXF) brookite (titanium oxide)
A%z tanifas arkansite
freadia Twz, A/ | fa.— Tew w )
FE T 851
Lo TEiAS, AR (Tsg SRT) anatase, octahe-
drite (titanium oxide)
ewiza, aga tafez (tabular) wgar ai@fas (pris-
matic), W |
L% RS (g AkA) rutile (titanium oxide)
FOEATE, G, TNT, WA | f.—gH 38
Ffeq » AT FAT
208 ATARMAT (T TXA) cassiterite (tin oxide)

fa.—ma: fesr (rutile) & AT@AT TSN | ATA
a1

Lt



(%) = @Iy

FfEg 2 31-¥
Q0¢ %@\a (i&uﬁg KimAT) calcite (calcium carbonate)
BT |
Lor gugifirs dolomite
Ffaw wmatw &R
EAIEE ¥l
o zaifaw (&wzarg @wda) kyanite (aluminium
silicate )
Gl

F5q v AT S

W y-ERizs (@) smoky quartz (silica)

Ll Al
NR AN (ewswg |xaAa) andalusite (aluminium

silicate) %3 seR&THRS chiastolite

ma: AFAaCE (core) €Y TS QAT & | I W |
223 gufas kyanite

gfa maiw 1o

R, W1 —3C Y dier
(F) 3, Al AR, THEER A GYiSa
Ffer g 9-3
228 PR, s sulphur

W



T, TZA TS
Q4 shors (agma: 2w J1Ca) wad (chiefly manganese
oxide)
T a3 g@wr | fa— agd gd
W& fag (@naRy o &ia )
gew | fo.—om, aew ag |
FfET 22-¥
L9 ANARCAA, TFT ANTER (F7-FXA) hematite, red
iron ore (iron oxide)
duaq, alzaww, gwwr, fawan @, W
@.—aa3T (cherry) % qara a1 |
Q¢ wiufast (g ITHRA) limonite (iron hydroxide), 4%
#qEw (bog ore), TY FTAF-AANEA (brown clay-iron-
stone)
T | fr.—aa 1y, 9€7 a1 ANTREAT & A |
L2 QIS (a1 ART) tenorite (copper oxide)
HEABT, T, T | 7 —w S
FfEeq wx 3

e wiynlee (IS @ |Far) jaspopal (hydrated silica)
ATCH ATY, THH |

Y ETRA  (7a: ASPIA SE® FXA)  psilomelane
(chiefly hydrated manganese oxide)

Haq S WK, WA | fr—arww 7y

Ry



R froitiaw, faoeras  (aaaa: Gaog Goofia)
uraninite, pitchblende (chiefly uranyl uranate)

oA, TR, Az, egfa, aga afn f—
Ay w |
13 FUHRI (Forig &ha) perovskite (caleium titanate)
Ay | f—argaT) ‘
FlE &-&3
{R2 wR-wRroa (G%wr) iron-jasper (silica) T wafam
ThRiEH (ferruginous quartz)
EIEHIN

(@) owe a9
Fdq3 —¥
LR FARR (TR Fe4a) wurtzite (zinc sulphide)
asg gfa, wid | fa.—aayg)
LR FATF-A+9T ( FOAG Yeaq ) zinc-blende (zinc sul-
phide)
I & AW I, I | fa.—arfia s@a, s
Tyl
R FLAMAT (AT AAG) siderite (iron carbonate)
MA: EFH 4T &Y, ASI g, Wil |
LR¢ AJAT, TS AWTF  biotite, black mica

TRaw waiw
%



TRy -ud
R FITAES (AqG qqr Agw FvAT ) wolframit
(tungstate of iron and manganese)
HUIAS, THRANT, (T2, Tga Wl | f.—=iqm 9y
T HIST |
FMET & ~&%
3o FHIANM@S orthoaugite
el
3% g@ak diallage
gE3®! |
3R s, ardtvs augite, pyroxene
131 FAR= anthophyllite
ESHI |
138 MAFS, WA hornblende, amphibole
ZIEHI |
=S B i — - ST AG-AIEAGEG «FG
(calcium-magnesium iron aluminium silicates)
W agfas (@9 quig-aaa &x019) lievrite, ilvaite
(hydrous calcium iron silicate)
1l
W& geRfaw (993 goig ewzwg 733 AFAa) epidote

(bydrous caleium aluminium iron silicate)

RV



TRIEEl A I # haa, i, 9w €T,
Ll
FFg © AR FIT
3y sgWicias (g F@) cassiterite (fin oxide)
TZa A | . —T3T 2rgan ArgE |
¢ Thiafas  (§Fs  wg@-cwaTg WRAR)  staurolite
(basic iron-aluminium silicate)
sRRNT, A |
2 famia (gulg s wr=ng §%AA) garnet (calcium
iron aluminium silicate)
FEAWF T, W\
o wnrEaffZst tourmaline

gfag waiw <
() enfid a5 § AREH

Fferg -}
{3 gk, 179 sulphor
qUq: ATAT-FA, gaw | fr—aiEt
Fufsrq 23—y

18R QA& (drg QT gqr AX@) vanadinite (lead
vanadate and chloride)

TRWNT O TNER, I § QA G, Tga NG |
fr.—arda |

¢



1} @ifafes (@l| Jarfla qar @iRg) mimetite (lead

arsenate and chloride)
AISTERIT, FH * AT TY, T TWV |\ . —=sga b

38 gRAfas (dim wEaia agn q’a) pyromorphite
(lead phosphate and chloride)

SR, i@, =98I, 9ga A | w—de
sqa |
184 Y AWF (A3 TEF-HART-TRENG - Feqawaiq) phlo-
gopite, brown mica (acid potassium-maguesium
aluminium-orthosilicate)
3T, U, ESFHI \
Fiferg vi-g

3% A (HG ITFRF) goethite (iron hydroxide)
gEEq, TR, TRH, A9, 9gad, Tt )
r.—amy fia |

S AR (g FRA) brookite (titanium oxide)
JEW TEST =i, Wl [@—g@w 34|

Ffsea &-82
We Haw (Ynig targ wwaia) titanite, sphene
(calcium titanium silicate)
99 fa{Qz (flat tabular), §S% |

L8 mFA™S orthoaugite
g Qe et g (metallic schiller lustre),
EI®I |

R



Qo g@EfES diallage
TR AT ST, TIH |
Qu} FATF anthophyllite
'IFT
1= IuT % Al quig urng eReg wda

(calcium magnesium aluminium silicates) & |
VR TERANEN (SNEF FERES) piedmontite (manganese
epidote)
s o, v, gswr )
M3 FERIET (G715 Tatg TRIATG Fqq SxAa) epidote
(hydrous calcium aluminium iron silicate)
‘ Ff5 © i FIT
48 fawFa garnet
Ffag ®war® LR
L4 QIR [qTg axe; from its sharpedged crystals]
axinite [Gk. azine axe]
Fi@Ea wAfw R

La% TRIFFES staurolite
Ifag waiw 3¢
(9) 98— aRaet oA oY oA EuA
FHIfEeg 9-1

w9 geEatfy, aFas sulphur
qa aqar Awy @, g, @w | Re— sl

o



e q&ma (AN YeAT) orpiment (arsenic sulphide)
M & /AW 0 @A, rg-fia, g3, eI fn—
&Y |

W, PuiEdTw (wAfaa goig feomg weda) lime-

uranite, autunite (hydrated calcium uranium phos-

phate)
T, WIT & GAE Q@1 (902 TR, TEH | [|F—
QA |
ko fia Aew yellow kaolin = yellow ochre
EIFT |
Ffdeg 23-¥
L’ FeA (PG 5¥A7) greenockite (cadmium sul-
phide)

A % AW NJT AT AN & AR T, g,
At | f1.— G % |Aa G |
L%R FIQIITS (319 IZFCA) limonite (iron hydroxide)
A | fr.— AT |/aAE g
wIferg ¥3-13
¢’} FHaTa®  (S@aa @ww)  jaspopal (hydrated
silica)
AFA ATY, EFH |

&3 FeatMAS  (Fearg  Simda)  smithsonite (zino
carbonate)

TSR, W |
R



@) TwRa—gg @ fie
wifea 92

L/ AR, T79% (sulphur)
flet, Rrge, Tenfia \T, woeAT, FEqad, ae-
BT, ESFEIN .— QI |

18% gRa@@ (RS Jgeaa) orpiment (arsenic sulphide)

fag dia @ a7, T TN, &fez, wuwas,
gIF | fa.— q& )

2% qUHUAT lime-uranite, autunite
YiET wArw PR

3 F=
&ifs=q 23-¥

L84 AW:ATES (AF:-AFTGA) siderite (iron carbonate)
faga\F, ®EY F QAE A9, W |

2R RN (§Ya and™@ agat aRk’) mimetite (lead
arsenate and chloride)

@Y QIATHF, ASH, GG, T AW |

o diggaitiw  (iw  wgvii7)  wulfenite  (lead
molybdate) '

AN 3T, AT, IEW: (W4T, TEF ARG |

19 guafeas (Fotg aweqq) fluorite (calcium fluoride)-
o AT weATE, gEE |

R



Ffs ¥~
R "éuﬁa’ﬁa (quig <=iTi@) scheelite (calcium
tungstate)
arfa, Qe tEeauts, aga T
5} WIRFATRT (FANT ArUg eRETG §FANT) natrolite
(hydrated sodium aluminium silicate)
@, Ada, sEa, asaa, g mani agn e
aqg, ausfa, gz
A &-¢%
193 Jea(ER (Gera: IgF w1q@ g awAa) helvite
(chiefly manganese iron beryllium silicate)
IGF, ST\
Lou FfFEs (g at@-@wd\a) chondrodite (magne-
sium fluor-silicate)
FUEAT, LI ATY, ESHT |
Ff © #YT FR
2% THIZF (%AT) quartz (silica)
TI®I, Qa AT ATMEGT FiEF |

S QLT (IRIATY AU WENT)  topaz (aluminium
fluor-silicate)

JU, Avaq fia, anga fa, g0 |
(@) wRa—=ma smfa a¥

R} R



FFA R
{s<¢ gwuk, dqF sulphar
¥fae maisw e
FIfEFg :3-¢
LR wrmaifira siderite
fga wmaiw L8¢
L¢a AAFfTST mimetite
ghag mafs 8-
L Quaifas (fra Asig qar A7) vanadinite (lead

vanadate and chloride)

TRWT, IR, TZA W |
<R g IA|F phlogopite

FiaT watw W

FRZ ¥ 3-43

A %Lﬂfé%a scheelite

Yfa warw R

Ffe-q -8 3

28 THAARAN (LA SA) anatase (titanium oxide)

agtRg, frada, md

¢u gurefaw (gafg &NA) perovskite (calcium titanate)
FURAS, WA |

W



ek ifas (gorig &g Ywaia) titanite, sphene (calcium
titanium silicate)

TR (wedge) F WHIT ATHIC, TA: TEH, TIHT |

s famFas (Fuig cw=ng A% Swdtw) vesuvianite
(caloium aluminium basic silicate)
FUCHT, AGA-TT, TIH|

wifeeq © A SR
¢ SgARfaw (3g W) cassiterite (tin oxide)
FEI W\

¢’ MAT (MAFrg A%a17) zircon (zirconium silicate)
awr

o fmF (Yaig @99 Twzng aFAq) garnet (caleium
iron aluminium silicate)

Gl )
(D) TweruE- Al onfid o
Fifsrg &-¢3

12 gitd@les (swg %aa &%) olivine (magnesium
iron silicate)
HUTAT, TEW AXY T, EIH |

VR FERNY (Fuig TRENG @99 T AE A7) epi-
dote (calcium aluminium iron basic silicate)

AR N\, gIw |
QR



(@) =it Wt ot ¥ ot ay
wReg -
1N uigfeast (adfa guitg gehia) gypsum (hydrated
calcium sulphate)
iR, uw & |um T39T, EIF |
qifld= 3%

2’8 U calcite
Fiag warw Loc

Ry guisifirs dolomite
YT wmarsw &2

W& wrAtaw (|rg sima) magnesite (magnesium
carbonate)

EIFHT |

Re T (Foig Sivda)  aragonite (calcium car-
bonate)

EIHI
¢ gitghaw (gatg gedia) barite (barium sulphate)
Wy |
PR Haglas anglesite
fea wats 303
Roo gvtatRas fluorite
e wwim et

"



R0} IS ( @WS qOg WG THEANG QFAT ) stilbite
(bydrous caleium sodium aluminium silicate)
EI%T |
RoR | serpentine
yfag wmarw e
vy -y
203 FAFNET smithsonite
i wAisw &
03 JURATRAN apatite
gfaa wmais 1R
ey FLEFAN (TG, T, THZANG &7 A3 QHAY)
phillipsite (hydrous silicate of potassium, calcium,
and aluminium)

IR0 |
RIS SRR
0% WUF (HEG TG AwAT A THENG UG
Q%A F qr0g kg A goig wrdg F ang fier)
scapolite (mix. of aluminium sodium silicate and

aluminium caleium silicate with sodium chloride
and calcium carbonate)

L LAl
09 FITEAAA, TEIONT (TAT: WG THENG SFAT)
nepheline, elaeolite (mainly sodium aluminium
silicate)
L Ll

19



} Ffeq v AT
R0¢ THRIZH (|%AT) quartz (silica)
EIET |
Ro? Mg (MU Qxd\g) zircon (zircorium silicate)
T
QYo THAFA andalusite
AT HATH LR
YL GIRT topaz
AT HATH L9
3, T —JU
(%) Gy e AR Q0 T, TERT S AR,
& T
Frfseq -1
R FIH-FGA (AT s9% AqST)  annabergite,
nickel bloom (hydrated nickel arsenate)
¥l 1O, afzate, el fr—qog g\
N2 FHEEUNS (FSGa @ Frrarg wea ) copper

uranite, torbernite (hydrated copper uranium
phosphate)

aega-git, @iz, e, w1 f—ag gl
Q8 ABF (THiRa wrng aF0T) tale ( hydrated
magnesium silicate)
KT B, T3, WA § Qg § GO, A9 5 At
qIRT, EIH( |

114



FITeg 3-v
Yy amtfife (wHfaa am aimda) malachite
(hydrated copper carbonate)
wera-gft, @gfa, gamme, md 1 fr— qog gicd
% RS (A% a1 AXq) atacamite (basic copper
chloride)
aesa-git, €gta, wdt | fr— g gf
QY TFAMES (FAT arg QwAA) chrysocolla (hydra-
ted copper silicate)
g, agfaa, gammr, g |
Q¢ GER (AAAF g AwA") serpentine (hydrated
magnesium silicate)
qyfoa, o feglhea, amr, g\

Fifeeg w3-41
N, FATMAF  (Fend  SwmAg)  smithsonite (zine
carbonate)
ATE R, TRIFIT A TS&W, WA |
#fEa ¢-g

Wo gIRAIEA (AAFT TREAG = WEa)  turquois
(hydrated aluminium copper phosphate)

sy gR, d4fa, gaae, EIW | M— AR
g (jade) RXR-RRR

R NS, |ua (% jadeite, pyroxene
R



R IR, WYET nephrite, amphibole
K= A Qat gRaafat =z g wqe ¥ ¥ wug-
TREg AT qUTY, AGH a0 AAG H ST ¥ |
3R RENAF (AoF quiig cwerg aqa 5AF) epidote
(basic calcium aluminium iron silicate)
qRafia @ (changed product) & ®T # Ggfa |
FIf5eq © AT S
338 gloan@rs (@) plasma (silica)
HYTHE, It F QA GO, TFH |
Y FrTTEAT (&FA1) bloodstons, heliotrope (silica)
wmafor  (jasper) % I Qs @ gRAANER
(plasma) 1

2% FREETHRS (%) chrysoprase (silica)
faFaeRT (chalcedony) ®I ESFT, AYAT 1A & WA,
ru Egfwa faug |
(@) &, 9§ & =1 ¥ mw, ARge, TR o agfa
FIdeg -1
R FTAF pinite
aasnt dRaa-atw ga% srahe £\ ERdaw &
A |
wiferr R3-¥

R%¢ ERAT (T Wiy waw ewzarg awaa) chlorite
(bydrated raagnesium iron aluminium silicate)

Yo



afeare, oW, MYz, sl R, o waar T
&t &1, g |
R AT (A3F TG TREAG FeA-AFAT) sericite
(acid potassium aluminium crtho-silicate)
E3FT €U0, Y&q %, TS |

= <
A3 842

o FeRIEfaw (w3@ guig ewsag wda) prehnite
(acid calcium aluminium silicate)
MBIFR, AT 57T, ESFI |

() TEN &, AAY &1, AES HS], TREAR

FIfEsq =1

Y quifrs (@Hfaa am FHwong weda) copper-
uranite, torbernite (hydrated copper uranium phos-
phate)

RZ1T, U, NG AL, N HET §U, ESH
w.—qrvg gft

IR AT (AHAT | awA7)  tale (hydrated
magnesium silicate)

gga |Y, W A QEA ¥ AW, G-WSAT, TIAG,
Lk Al

2R3 gk chlorite
FaY HAME ¢ | g, AXART, ASF & QAW
FHEAT TET AT DFAT, TSH N

8



sy 3-v
W AR (arer §NTa) atacamite (copper chloride)
AHA-ER, 1w g, Wi | fr—aew gwma gt
Ww guaclas (Fuig A7) fluorite (calcium fluoride)
argR, g7 AT www, gow |
Q3% gREIfaS (g aredta aar §TF) pyromorphite
(lead phosphate and chloride)
T, TY-ER, Wiy, AR | sme St 6w
ER @At @ | 9ga awd | fr—arfia 2a |
Q9 Hifaias (| qaeta aqr §T@) mimetite (lead
arsenate and chloride)
A T, Sead gREET Ja | sum S 9%
| A g | aga \d |
¥ AR (F@fra wwzmg wEda) wavellite (hy-
drated aluminium phosphate) :
arfia gft, gshag, fa, gaw
HIfST ¥2-43
R FuiAIeIT (Yuig WieEa qar fAixq agqar awEq)

apatite (calcium phosphate and chloride or fluo-
ride)
fafag <o, samdas agwa 97 | SmE A W
TER (ATt § | g |

Yo Frafwsr (sfifaa are Awea) dioptase (hydrated
copper silicate)
AFA-ER, ITT, I |

¥R



Ffe= &-8 3
WY {faw (guig g awANa) titanite, sphene (calcium
titanium silicate)
goF, A (wedge) & wata wwT, faegfna |
VR WA, @uafwwr diopside, pyroxene
BT €T, BT FRWT, EIW01
YR afveas, wrErEs a.ctnnohbe, amphibole
AT, Twaila, R argAg | gSF1 |
=g & |t quig wieg aum andla
(calcium magnesium iron silicates)
WY gRANTS olivine
Zfag swatw 2L
Wy Rewtas (wATa Taig ww=ng @Fd1E) vesuvianite
(hydrated calcium aluminium silicate)
g, sg-arafs, gzw)
W FERNGA (VBT quig Th=qg 773 Axata) epidote
{basic calcium aluminium iron silicate)
Aqid g & SYagic (pistachio green), ifEa,
fia-eaehia, gewn
Y9 q\mﬁﬁﬁaﬂ (s13% qUI{g TREAG @FA17) prehnite
(acid calcium aluminium silicate)
FL-TRWAA, TSR ATATY T, THH |
FIFH » AT FIT
e (garnet) We-4R
RUTEHF, ZITEE |

L]



Q¢ Frafuaren (Foig wrzarg %) grossularite (cal-
cium aluminium silicate)
TSHT g |
Wy aqf%ra (ﬁﬂﬁg auig @xA9) uvarovite ( calcium
chromium silicate)
A, AFA ® G G |
Mo JF, ATFA (AT wwEMg AwNT) beryl, emerald
(beryllium aluminium silicate)
AT, AL & QAW EIU, S |
M RA-IET (farge swaAa) chrysoberyl (beryllium alu-
minate)

faftz, senfig, sandfas Rl Yar 8, ghna
(twinned), st 1

4R Afweefegst tourmaline
Fha wars
g fawg, tiea, rwlw sgaeq 3% ( trigonal
cross-section ), FIET |
(5) &=H & AT &, THIFR

#Hfseq 22
W aE@EF: tale

FfEa wafs AR
Ffdeq -%

W8 Jeaq (g Q) rook salt (sodium chloride)
FIU & YA @17, TIH0

8%



w7 33-¢
Ry gRarffaw (gatg simda) witherite (barium car-
bonate)
W |
U% E[ﬁ‘ﬂtfiiﬂ fluorite
AT mAT® ™
WY AFFATTAT sericite
iaa maArs
FIF v3—11
¢ FUATRA apatite
gl wATF 22
Xue, FERHTAS smithsonite
Wi, Ffag smairw L
o s (Wfw gutg ziwo Swata) datolite (basic
calcium boron silicate)
g&HT |
Tl §-43
WY MRS (WG THSAg AFAT AR g wik7)
sodalite (sodium aluminium silicate and sodium
chloride)
EIF
R PREES (FIUF THENG AFAT AT ARG Pedra)
nosean (sodium aluminium silicate and sodium
sulphate)

EIW |
LA



R&R e scapolite
Rf@T wHiw 0%
%8 FTElgw, ST (ARG TR=AG AFAE) nephe-
line, elaeolite (sodium aluminium silicate)
geFl |
%y FreEtRS diopside
FraT waiw W
Rk ITFREGA (T wheAg QxAa) spodumene
(lithium aluminium silicate) .
g% |
REY FERAGH, AuNafirs (Fg1g ew=ng dwdia) amazon
stone, amazonite, microcline (potassium aluminium
gilicate)
THANT, EIH |

Fifem A ST

R&< TR (TN TAMT a4 7iLd) boracite (magnesium
borate and chloride)

EIFT U |
¥ T —dter
&) e, Gifm, aftae, G, TR
@ifeq 9-1

R, @fufast (nfars g=&a) covellite (cuprio sulphide)
@ifra, Wgag, fiz § @, agaias gl T

8%



fr.— @ Rl gaz, Wt |
FfEq 3¢
e AQNNEIT (FSHAF AN-WEA(®) vivianite (hydrated
iron phosphate)
wEaEt, WMdie-ats, AEiR, gIF .— amie s&a)

9L diFanas (FAFT e AiGa) azurite (hydrated
copper carbonate)

T stel, |@gitva, @ua, fafr agw e,
Wit | . — qog |

FIdeq ¥3-u3

R AT  (FEAT eRzaTg wArg wreaia) lazulite
(hydrated aluminium magnesium phosphate)

g A&, 9, 9ad, gFH\
Ffdeq §-8Y

R ERARA (FFa TRTAG QFAR) turquois (hydrated
aluminium silicate)

H7¢ e, ga, €3, genn A—angi)
(@ T2 > ¥ site-woT, TR
FIfeg 33

98 QT rock salt
YW FArF U

8y



wfdq 23-¥

8% FASANHT azurite
@ wmars T

R9% qurEATRAS (Yurig awEaq) fluorite (calcium fluoride}
qgd, g NS-gR, 99, ATHE, GANAT, ST L

Fifera 82

R99 TRTRPas (ESrg ATX™) anatase (titanium oxide)
ar\E wat, faitz, ghe @ia @z, Tl
‘»9¢ MR sodalite
ghaq wmarw k&L

Re%, wERETgRaw (wrug wRENg dFdm A quig
gefig) hauyne (sodium aluminium silicate and
calcium sulphate)

aq, TAFIT, gIl |

o gAMIfET, qrwTRee (@rug-eReng-ad Wy
&%fa) glaucophane, soda-amphibole (sodium-
aluminium-iron-magnesium silicate)

T AFS AP, gaq, CSH |
&IfdeT v AT FAL

»¢t Ao (wsng whzmg @A) cordierite =iolite
(magnesium aluminium silicate)

deT, TZaTivaT, g0 |

14



R¢R FHgERE (/6311) amethyst (silica)
Ay, g0
¢} FEAF (TRENF Feq) corundum (aluminium oxide)
fa¥rz mfafsa (sapphire) | wrdY |
’¢8 Agd, gRawiz IgT (g ewearg dsAg) beryl,
aquamarine (beryllium aluminium silicate)
YZQUEAF AIAT IT, QGT-AleS, TIE |
(n) =g gow e
HIfdrq 23-¥
¢ FEIF caleite
gfEa wmars Lo¢
¢k FAFOW aragonite
FRAT FAIF 1S

R¢s wRfew (Yuig Peda) anhydrite (calcium sulphate)
TAF |
¢4 EIGRAT barite
Flag wars e
2¢R, MgRaR  (Turg JeAg)  celestite (strontium
sulphate)
BT aWldE, (91T, TRV w9ar |WT (@A
( dimension ) T &, WG |
o WFEWIRIA (AFAT  TwEG  wedia)  wavellite
(bydrated aluminium phosphate)
fwidt, asga, @)

3 LA



QY AJXA% zinnwaldite
Fiaq wmarw 3¢e
HIfeeq ¥3-42
R Tﬁmtﬁa apa.tﬂze
yfag maiw 3%

22 Wifas (swzarg @sNT)  kyanite (aluminium
silicate )

BT NI, KIFAT, WA | AW FET 93,
AWATIHT FST 9 \
Fifseq 843
Y WAGESN, qETOiT (Mg TwSA QwAT)
nepheline, elaeolite ( sodium aluminium silicate )
gaWl |
@fseg 83—

R} wtfaw (guig, w7w, Ew, weng AWt w® -
w&dNT) axinite (boro-sﬂlca.te of calcium-iron-
manganese-aluminium )

A, T % QA U, gafag, S |
FIT3eT AT FAT
2% iR boracite
gfaa wats e
R gfHS kyanite
Yfa wmars Y (eg@m g 92) |

kg



¢ QT (ERHNG ICHFAT) topaz (aluminium
fluo-silicate )

EISF {137, TRHNG, TSH0 N
Ry, @fireifyst tourmaline
gfEaa wais <

. TT —aE
(F) oA 39 & enfid +
HMq 23-¥

oo FeATg 39 ( T4 |eAT) zinc blende ( zine sul-
phide )
IAME A9 ARt & GA TJ9%, Q|
fa.—ardfta saa, s 99 |
oY FAaffisr (Feng Freaq ) wartzite (zinc sulphide )

a1 | f— sy |
RoR Fmaifirs (wAg-aitmda) siderite (iron carbonate )
Q|

03 dlag®aw (1@ gwd@) anglesite (lead sulphate)
- A= g, TBW IF-did, qga W\
HIf6 ¥3-43
209 i!lﬁé%ﬂ (quifg si=ta) scheelite (caloium tung-
state)
T gt a1 faft we, agr arl

w



wifer &8}

Qo4 R (Tong Sa) rutile (titanium oxide)
FY-ehta Waan IFSET, WA | for.— g@Fi g )
Ro% TareLfast (TG ART) anatase (titanium oxide)
faftT wagar Ngo-wqura, W\
00 AT (WARa Iaty wweag @5dg) vesuvianite
(bydrated calcium aluminium silicate)
hfla wgT A R, gown)
FIfERT 0 ST ST
2o¢ wgfag wimATr (&%) ferruginous jasper (silica)
Ll o ,
0%, LFEMY ({%a) carnelian (silica)
EIw |
o MAY (MAZrg @xarg) zircon (zirconium silicate)
Agur-gqurea wwfT TwT, Wi
R 9IRS (Ag FRA) cassiterite (tin oxide)
WS & saW %g Tga wd) fF— sy,
argae |
(@) Tgq @
#fsrg 94—
R 7:f9F (AN gwT) realgar (arsenic sulphide)
cfi@r G, wgw, &g gt wdia, Gk, aftaer,
fafrr sag wfia )| fir.— s @

4



N1 g% (3T geA7) cinnabar (mercury sulphide)
CENT-TH, -, ([ETF-TH, AHS I8, TEW
qgfya, aRawe Y, aga @ /— fErs-t |
wifs :3-v
We FAF-X97 (FNT Je’q) zinc blende (zinc sul-
phide)
QT & WA S1F, WA |
VW WA (Wd gerAqEa) proustite (silver
sulph-arsenite)
GFMY-TH, TERIEAT AT G, TZT W | f.—
W, afla I |
N& YATAA (TAG YeA(AAA) pyrargyrite (silver sulph-
a.ntlmomte)
IRINE IR A F@, WEARD Thg A §E6-Jag,
TRICAT 1 @4, Igq A | fr.— sataen w6\
QY FES (F1: ATRT) cuprite (copper omde)
t'a'ﬁ\q-ta: AQAT ATH YA, T, §GA, TG AQ |
fr—= |
W ;',-‘Wfimﬂ (Fearg FRA) zincite (zinc oxide)
T & AN IS, AW HONAT, I WA | . —
AT @ \
R et (e dguia) wulfenite (lead molybdate)
R0 Qudifast (e Qsita ayqr A1R4) vanadinite (lead
vanadate and chloride)
AT T, 9gQ WA |

AY



Wl wa-uy
2R ANFRET (¥ -IR7 ) hematite (iron oxide)
Hifwa, |Wigna, YSsTRIT, @sio, amee ) f—
93T (cherry) % &@AIR 1@ | T, WA, RS
Frawt (clay) & fastr 9T gawr !
Fifs=r 843
WR wRrmeF (FREa sxa) jaspopal (hydrated silica
U, T % QAW SIS, TSH |
W2 @t (Tang FRA) rutile (titanium oxide)
£z @ @@, 97 mE gaag, W | — gee
. Kl
8 whnfre aar safas (Fhfra swsng awha) chon-
drodite and humite (hydrated magnesium silicate)

qaST, THRICHE, FURAT, TS |
Ffeg © AT FR
Y wwizw (JF) quartz (silica); 7 —wafar wRw-

afor (ferruginous jasper), 912& TRfE® (rose quartz),
€M (carnelian), HIGTATG |
L 3l
W& MAg (MIgg &wf17) zircon (zirconium silicate)
a1, h |

2RO FEHT, W (¢REg WRA) corundum, ruby
(aluminium oxide)

w3



3RZ EUIRT (IATG EREAG A(@) spinel (magnesium
aluminium oxide)
QT % QA IS, a‘gt’iﬂ, "\
famea (garnet) 3R%-3

AR AMAWFT (WG €REAMG GFRAT ) pyrope
{magnesium aluminium silicate)
T & GAM 1@, I |

20 TR (W79 TwSAE FAT) alamandite (iron
aluminium silicate)
Fg-TF, AR

2 YFRAF (G THRZ|AE @%d1a) hessonite (calcium
aluminium silicate)

aresa fia, A
(M) A geW I
e -2
1R TS (FATE Feqrg FNSG) erythrine, cobalt
bloom (hydrated cobalt arsenate)
¥ ® FOt % QU I, MT: AL, TFHN
fa.— qrug Aaw |
Hfea 22%
232 Agtfte (Sgw gida) rhodochrosite (ma.nga.nese
carbonate)

AtE-TFS, ESH AT A |

1y



Lt RS Y
AW YIRS (6T, LT TERifaw QA5 goig ww=ag s
qFdra) piedmontite, manganese epidote (basic
calcium aluminium manganese silicate)
AT, W, tesnﬂu, g%l |
W IRFIFAA, SgF TERAEA (fw quig Tw=AE
g™ %ma'\u) thulite, manganese zoisite (basic
calcium aluminium manganese silicate)
aefle I, TeT @, TRwiia, goEt |
R AT (Srrw SwA1) rhodonite (manganese sili-
cate)
I I, THANG, QA |
Ffaeg T FT
WY THIETF (@5 quartz (silica)
| el
A¢ HUZ(&ST spinel
FhaT warE 3¢
EEAS zﬂ‘wmf"qa, TH OISR tourmaline, rubellite
ghET wATH <

(7) =, fivg am@: TREEY e QAT
FRE 2=

Ao Faglaw, wrau (¥Ha gty geNa) gypsum,
alabaster (hydrated calcium sulphate)

g% |
©y



38 urafas pharmacolite
@ wAfE 1R9

wifdeg -3
MR |eqq (g ML) rock salt (sodium chloride)
gaFw |
Ffeq 23-¥

WY IR calcite
FfEn wAis Lo¢
383 paifas ( waimda ) siderite (iron carbonate )
stifia (oxidised), Wi 1
WY FAFIAT aragonite
@ RATE 9
st gliglas barite
gfag wars L3e
3Re Fuathas (Fog awExq) fluorite (calcium fluoride)
bk Al
¢ gt (FAfaa g@g wng X3)  carnallite
(hydrated potassium magnesium chloride)
ES%I |
W, IREA, ASAREAT stilbite, zeolite
Ffa wais 0
Vo THETHERA, FSAFAT (GHS UG THEAG SHAT)
heulandite, zeolite (hydrous calcium aluminium
silicate)
EIHI |

4



e vi-ul
W ‘E;glrmlm apatite
i Faiw Qiﬁ.
WR AN, ASEFRA (@9 qEg IOTg  SFaANR)

apophyllite, zeolite (hydrous potassium calcium
silicate )

TSE |
VY WEFEAFA, FIARAT (A9 PG WwTNg JFAT)

natrolite, zeolite (hydrous sodium aluminium
silicate)

S |
T3 TERFET, ISEFRAT (A9 TG WG THEA(G

amam) chabazite, zeolite (hydrous calcium sodium
aluminium silicate)

geT |
TR §-¢3
WY TS (aa‘\f‘ua G!ﬁm opal (hydrated silica)
Ta% 93d § T ¥ | ¥aw |
WL FYIfew, ehN\T (3817 Tw=g dFdT) orthoclase,
felspar (potassium aluminium silicate)
L GiAd!
WS AYTIS, TRAT (TEF TR=ENG d%ata) microcline,
felspar (potassium aluminium silicate)
gI3FT |

W



We @A, WA (grrg Joig g Qwda )
plagioclase, felspar (sodium calcium aluminium
silicate )

L LAl .

MR, FIEGRAA (GRS WUF TREAG SFA4) analeite

(hydrous sodium aluminium silicate)
L Ll
%o FFWES (WG THEAF ‘@wAT) nepheline (sodium
aluminium silicate)
EISE0 |
1%L €qF scapolite
e waiw ot

FET » ST FIT
%R wiymanr (@%) jaspar (silica)
LE Al

3%3 TRiT® (&%) quartz (silica)
oI |

3%2 TRATRH andalusite
Fhaw wars QR

% WU —qF 77 AT e
(F) B e oneER fid, Afdare], €9, GEA-ROTRAR,
HRGARAE (stalactitic), FFEHR T

W,



FFq -}

/Y ATARAT (AT FRAT) arsenolite (arsenic oxide)
AVA F ATER W WIAT AT wHAU & TIW
qqa), [

/& quighaw, qaEe (6ifaa guig geha) gypsum,

alabaster (hydrated calcium sulphate)
ST ATH, IFTG AYTN 7% ghA, g
Wwe gualgwr (w&ifaa gatg Ja@a)  pharmacolite
(hydrated calcium arsenate)
ATF-ATERT GT ALHAT LY, TIH |

I%¢ fragditfaw (fawrg «\3g) sal ammoniac (ammo-
nium chloride)

Qi1 ®T { 9141 H(ET T, TNE FS-SIN RGT, TSH

L& TRAFLEAT (Tova NXF) cerargyrite (silver chloride)
§aq, IR AqN (GI-EY, AW AANS Y&,
qga WA |

%o ATFF, WAL, NIEA (TN WHG A%FAQ)
tale, soapstone, steatite (hydrated magnesium
silicate)

@y A arga ® 9ad, I, LI |

39 wwg (FAiAa erzNg S%da) kaolin (hydrated
aluminium silicate)

ARAT, €U ¥ FF AGA QIA ® YA, T2 |
%o



wfsq 3-¥

9R YOI (Yuitg aimdla) caleite (calcium carbonate)

Uit % |aW Gyiwa, Aegafens (stalactitic),
sI1ReA% (pisolitic), AAveErfzam (oolitic), wiear,
TIW |

52 wANAS (g gimiia) magnesite (magnesium
carbonate)

o, saq, =i f:ft arfla @qE, w0

398 TS (Yuiig qimia) aragonite (calcium carbo-
nate)

aregatfia® (stalactitic), w@mika®m (pisolitic),
g |

R4 FEFAimS (FHFa searg sinrda) hydrozincite
(hydrated zinc carbonate)
T9 & QAW @Aq AgA Tl @9, AEA@0 A9
g faa, 7, AggaiRaw (stalactitic) Y, Wil |

0% st (Fifa sisg @xda) sepiolite (bydrated
magnesium silicate)

wgE-&A, TEA AEAB1 9949, [gAq, @gha,
gfeqny, 7y, TIw|

ey ¥1-u1

29 Foaifi@w (Fearg aimda) smithsonite (zine car-
bonate)

w®



sFa, §1a, Y&, A gar, RmEd, AR
TEIRIT, FEIARAT (stalactitic), FsSTHIT, 9¢A,
qad

29¢ qgiaw (AT Fong  AxdAg) hemimorphite '
(hydrated zinc silicate)

HEA TR F1 I F FAT GHE, TIW |
Ffdrg ud-¢3
AR ATF (opal) ¥ frm awie (AFTaa @wstt hydrated
silica) ‘
AATHIT, TSR, TRIRC, AGIa7 |
{57 © T FT
2¢o PagaeRz (4% chalcedony (silica)
uq, TeoRE, amaifEas (stalactitic), Fwwa,
FHORIT, Wtaad, faitz, gEw
3¢ szaseac (&wA0) hornstone (silica)

S0 |
A¢R FgaEn (&%) flint (silica)
ESW |
(@) A o ongE €, Tow, ARew IR
afdd 2R
R WAER (WA ITIRT)  brucite (magnesium
hydroxide)
L AR

®



¢ JoigRaw, TRTIR (A waT AGA) gypsum, selenite
(micaceous gypsum)
TFAT T tage, gEw0
3¢n TIRSA (THRT %) sassolite (boric acid)
T TF, WeH, TZA IR |
% aAFF tale
T wAr® W

Ffor -

s Afaw (gera: @ g TR=AE AFANT) muscovite
(mainly acid potassium aluminium silicate)
HIARY QIO 9%, E3%0 |

s AZEF (AN-TYA( ASTF) zinnwaldite (iron-lithia
mica)

gFF( |
2¢R gfaa stilbite
feg swaiw 0L
#MMA ¥3-43
320 RIS apophyllite
gy warw R

() Ba am meR fig, Fafe, sg-awim,
FOTRH, G, TEA-G2T (spathic)
Eie I ERY

2 ATRAAS arsenolite
Ffag wmars 3ky

Lt



VR sawrfw (W sRa) senarmontite (antimony
oxide)
ar
R} qughts  (F@@a  Jofg geta)  gypsum
(hydrated calcium sulphate)
g&HI |
328 U (F=NFT @wg  TAMT)  borax (hydrated
sodium borate)
qga EFFI
Ry wifafas (F=ifaa faFarg wng wiEstg) struvite
(hydrated ammonium magnesium phosphate)
qEREET (coffin) % |uE, TSH |
Ffsq -3
] GO (g #q) rock salt (sodium chloride)
FqU G T, ESE |
3R FEAUIT (LT NF) sylvite (potassium chloride)
a9, $41, I EIH |
Frfeg =3y
3¢ TN carnallite
gfiae swaiw e
R qﬁﬁa (Fuiig sia) caleite (caleium carbonate)
frandis wisar, g
Uf‘élﬁ?ﬁf dolomite
?fism: wAT® 9R<

%3



Bet yrAtMfAS (wreng aimdia) magnesite (magnesium
carbonate)
faamiis Wi, gl
YoR HATION (goig wimA@) aragonite (calcium
carbonate)
wEqiias @geEew  BY, FE 9RO ( pseudo-
hexagonal ), E&%1 |
gol ERuTMAA (galg AT ) witherite (barium
carbonate)
EANEAF AIAET BT, FT-IZRNA, TR |
go3 TWIMHS (Mong AfmAA) strontianite (strontium
carbonate)
YEAIRa® AYNET B, FE-IEHO, Wd |
Qo =iEIMAS (S| i) cerussite (lead carbonate)
qImi¥a® Ag9Ed 3T, FIVERW, TZT A
go¥ wwfew (guig gedia) anhydrite (calcium sulphate)
EIATANT (&g 91-QTA, ETIH |
Q09 HIRIREAN (WG THIAIG ATET) cryolite (sodium
aluminium fluoride)
Lt Al
go¢ gRgfeas barite
gfq warsw 1°¢
go?, TR celestite
T wAtw e



¥le ®AJYRIAA anglesite
Fi@e wAEw Y,

¥12 wuiacfiaw (Fuig awea) fluorite (calcium fluoride)
TIHl |

HfE 3w

¥R ﬁﬁm&ﬁ apatite
Zi@T marw I

®33 gualogw (Juig Toa) scheelite (calcium tung-
state)
aga Wi\
wYg Aquiors apophyllite
gRae wAts ¥R
84 ?{Qﬂﬂi&m chabazite
AT FATE 18
g1 Tewiaw, Feamfas phillipsite, zeolite
FhaT FATE 04
gLy TeERRaw, FFasfaw (89 gaig FEg FFRNg a%-
&7) barmotome, zeolite (hydrous barium potas-
gium aluminium silicate)
IR @wmaEt gea (cruciform  penetration
twins), €% |
e srwafew, anafaw (omg ¥+A1a) enstatite, pyro-
xene (magnesium silicate)
L AR

%



3R Iglae (A% Toig zien A%da) datolite ( basio
calcium boron silicate )
EI®I |
90 @Fiast hemimorphite
fqa wais ¢
wfeq §-¢
8L M (g FRA) periclase (magnesium oxide,
native magnesia )
AYEE FO, T3 AR, WA\
¥R wFfaEfas analoite
ghaa wais 3w
¥} STAQRN ( TEF THEAF SFAT ) leucite (potassium
aluminium silicate )
ga%! |
933 WA (wrug ARy afga wrg TwRarg |s0)

sodalite { sodium aluminium silicate with sodium
chloride )

CGELR
8y grEwRfaw (wrg eda afga wrag wearg asna)

nosean (sodium aluminium silicate with sodium
sulphate )

AEA-YAT, TSH |

8% FIXWIET (Q1Trg THTAg A%AA) nepheline (sodium
aluminium silicate )

AT, I |
%9



w9 we@fEw, anafw (quig wong S%Aa) diopside,

pyroxene ( calcium magnesium silicate )
wRg, gIw

¢ TERaRT (ifw guig ereag @wd1g) zoisite
( basic calcium aluminium silicate )

EI® |

¥R, AYAAUS, FLY THEAA (Y THIAG wweda)
miocrocline, potash felspar (potassium aluminium
silicate )

Yo FPIfeN, LT THANT (L THeMg [FANT)
orthoclase, potash felspar ( potassium aluminium
silicate )

L3 Al

BAL-BIR

hendfew, Qg andia|wrgdfea, RdgH wwfa

(g wR=g  AwdR) | (fuiy wwEmg awda)

albite, plagioclase felspar| anorthite, plagioclase

(sodium aluminium silicate) | felspar (calcium aluminium

silicate)
faRT varieties
sreagfaw oligoclase ERAEHT  (albite) awr
YRURAT andesine TRYEFST  (anorthite) &
FUIENRT labradorite sqgapat (molecules) % fisr

TRIEATS bytownite | (mixture)

3R @ scapolite
@Y waiE 0%

%<



FIM6q © AT FIT

238 €l (atmre) diamond (carbon)
LR
9 TRAT (A quartz (silica)
EE& |
8% MAT (MAFrg A%ANT) zircon (zirconium silicate)
TFRT ATTET I, WA |
¥A9 FEAF (FRTIG W) corundum (aluminium
oxide)
ABIRT, WA |
832 THHRR (g =N qar AE@) boracite (magnesium
borate and chloride)
aATHIE, TIW|

832 TRANRA (vhzarg AFAT) andalusite (aluminium
silicate)

I AEAF AIAW BY; FTEIGERW, qra @
FIRAITT; gHH N

9do §ga (Fage ew=arg &xAa) beryl (beryllium alumi-

nium silicate)
YEAMRTT TH, CSFI |

(%) ¥ A SYER ¥q, T v T, T,
wft wft ﬁi‘m—ﬁ%

LA



Fufex -3
wi guglaw (adfaa gquig gefa) gypsum (hydra-
ted calcium sulphate)

qegag IR (satinspar) & Rixvg-ahy iy
ts EaT |

HIfseq 2-¥
Y8R Harifas (e sta) cerussite (lead carbonate)
gga |
98} TRRaw (S faa ewerg wieta) wavellite (hydra-
ted aluminium phosphate)
fawior argna, gawn\
84 qfast (@ sheaf; so called from its occurring in
sheaf like aggregatwns) sZaswfast stilbite, zeolite
e waiw k0
Yy afiw, @gy (FAfA wrsrg AxAix) serpentine,
asbestos (hydrated magnesium silicate)
q°gng, TSET\

HET ¥ ud
Wt gafaw (ewzarg @wafra) kyanite (aluminium silicate)
frga-wwdla stgar asgaa, Q|

839 PRTAES, FFEsAT (G98 WUy WAy YEAT)
natrolite, zeolite (hydrous sodium aluminium sili-
cate)

avgag RAdr gfaai, gew

o



¥e¢ qewfaw, Fodsfaw (awe Iuig w=ug Swda)
scolecite, zeolite (hydrous calcium aluminiuny
silicate)

asgaa a gfaai, gasr)

833, ﬁfn%lﬁ‘»a‘ (worig a%dAa) wollastonite (calcium sili-
cate)

fyega-ernila, g@sr|
Hifdeq § -3
d4e MW scapolite
FfaT wHiw 0% | A qiwlHw |

QY FHAN (g A%AT) anthophyllite (magresium
silicate)

T AT SGAT, YA, ESH |

war watfaw (Joty s §wd@a) tremolite (caloium
magnesium silicate)
gfaat st fega-wwnita, gz
e geralfew (s goly wr=mg &wdAw) zoisite
(basic calcium aluminium silicate)
WER-YAT, NIT-TXRNT, g |
948 THIAX (TRENg A&ANT) sillimanite (aluminium
silicate)
argad, EIW |

o



Ffs g © 3T ST

guy wifis (xweurg  SwA1Q) " kyanite (aluminium
silicate)

argaa A frega-ernia, will |
9, TIET AUAT TSI T=T THE

(F) TN S o D T,
FAl ST IR & A
‘ Ffeq -3
8u% WOIARAS (AT FA) arsenolite (arsenic oxide)
AYATF TR, A |

guy sAARfAT (siwa @RW) senarmontite (antimony
oxide)
AgilE T®, Al |

Fifseq -3
gu¢ FEARfIST sylvite
ghag wats 19

84R, @+aa (wrrg #ka) rock salt (sodium chloride)
o9, SANTY WE, TIH |
Ffdmg :2-¥

¥ko guiachaw (uitg ae&@q) fluorite (caleium fluoride)
o YT AT, CHH|

B



HMq ¥y 43
4% Axfagfast analoite
TEW: TR AAF FATAE | FET FATF 42
8RR WIS (P Am affa Ay ww=ag dwda)

sodalite (sodium aluminium silicate with sodium.
chloride)

M FFTEAT, T =T 34, g |
wfs &-83
¥R MV (JSG AXA) periclase (magnesium oxide)
QAT AYIAVF, HROEAR WY, WG |

F¥T © AT FIT

4¥%2 & (afmT) diamond (carbon)
M, FORATF, T AT, ®HSAqd FE@ T,
I |

8R4 ZICRT (WS AT qn 1XT) boracite (magnesium
borate and chloride)

a7, I |
(@) e a1 T Bak W E
w3
9%y JrAfES brucite
Ffww wAiw A

(1]



Ff&q 23

vty U (urig wiarda) calcite (caleium carbonate)
segr fadwils W, &ft wft sagrEmR

(dog-toothed form), exsfla, wzaiiias e, Ml
W, g3wr |

¥&¢ guhaiirer (Yuitg wrg Simdg) dolomite (calcium

magnesium carbonate)
srsot faqmits WS, g3%0 |
8% wrstiNfas (WsTg Simda) magnesite (magnesium
carbonate)
A=t fATAE W, @ |
R vg-ng
¥so Fatariaw (uig e aur g waar awEwa) apa-
tite (calcium phosphate and chloride or fluoride)
esnlg, A fafae, saoidas wwe, g@@t)
8O AN, ABARAN (GFS qEIG  THEA SFNT)
apophyllite, zeolite (hydrous potassium aluminous
silicate)

AT/ WA, TqNT AW, SFqNRTF ARG Y,
g |

¥R grehiaw, sedsfa (avs Juig awg weag
Hxda) chabazite, zeolite (hydrous calcium sodium
aluminium silicate)

(1]



T TR W ST WRIFIFR 5y &, e,
gFET |
Ffdq &-¢3
B$% WIFRS (WUg TRITAG WFAT) nepheline (sodivm
aluminium silicate)
wZardas, wnil, de-al, atutis wiww, gew)
FIRT © AR FIT
Y93 TRRF (§FM) quarts (silica)
ATAE, gigafs advs R 9t sgae e Farg
Zd &, fem am, gFw
89’y FEA (ERTATF F1RA) corundum (aluminium oxide)
qq: AFSTRIT, TLINZET, TG |
Yo% AT (FAIZT Thzarg d%aT) beryl (beryllium alumi-
nium silicate)
TZQURAE, TERNT, T AW, TSH

() Twz &fa, TgFa s FEE
&lfEeg -1

ves sughas (adfa oy gea) gypsum (hydrated

calcium sulphate)
Az &fyz, au@ saar q@igixs agar g g=Nag
THZ, TFHY WA, EST |

Bo¢ AT (FA A Jg awN) tale (hydrated magne-
sium silicate)

LAY



AT, AT ® AW TG BIFL, IFL A, AQA-
¥y, T F WET F A, TS |

Hfeq :3-¥

46R, FANS (FUITg AFMAT) aragonite (caleium carbo-
nate)

T atarfys adwt am Feavse agar Ra-eweilg
AYAT IIAMRA® TR, TSH

¥/o TRAMNAF (gatg simdr7) witherite (barium carbo-
nate)
a1 QITANRAT, SHgor 31w, T |

<Y MUTHEAR (TMortg wGiTdra) strontianite (strontium
carbonate)

FFATRT AAt NE GG IR, WA\

¥¢R Aaimitas (i@ aimdE) cerussite (lead carbonate)
qtiaq, 1387, TTINIAS, AMATFR A%, TEA
I |

8e} Ifow (q\vﬁg gefia) anhydrite (calcium sulphate)
RUIICA®, EIH( |

4¢3 ghegfas (gafa gwN) barite (barium sulphate)
fadwhis, atytas, ahe, sm, Wi, ssSarg-ag
(marcasite gyar@@), A1

¥ey Mgfaw (Mo gea) celestite (strontium sul-
phate)

o}



wwiia, |igts, Tl )
8<% E@YRAN anglesite
Tg-viila, [afe, digum TR
8cs gfem, seasfin (awe quig arig ey dasda)
stilbite, zeolite (hydrous calcium sodium aluminium
silicate)

Mz fafe, g=ag agar exnila w2l & exafla
AYTT TSI GH, ST |

wee aAfigs muscovite
Zfag warw 2y

I vy —q
8¢e, QFiaw (wAa Fomg dxA=) hemimorphite
(hydrated zinc silicate)
4 F GAE AR, AT FN w4 BT, gz

42,0 WRFARA, ATUFAT (TS @IUT LRI A7)
natrolite, zeolite ( hydrous sodium aluminium
silicate)

gTq, A, gz

B FIREA, FLAFAA (GFe TUIT TRIAF IFA9)
scolecite, zeolite (hydrous calcium aluminium
silicate )

eFRfla Al GIAER, ITEARIT AT 9T,
T |

L 1)



¥R s (A% quig ziww &xda) datolite (basic

calcium boron silicate)
gaw\
¥R} LEERGR phillipsite
ARaT FHAiE 04 | walasmme gwaw A @it =i
TRRNT, gZw |
98 FTEIRGA harmotome
yfaT wmais 8L
goy TS (TRETIg &%) kyanite (aluminium silicate)
faega-ernia, N e Jaoat & 0w e sk,
i |
Ffeq §-3

g argdfee, anafee (guig wrg saa dsda)
diopside, pyroxene ( calcium magnesium iron
silicate )

F-eRdeT, wt vt g aRdE, agad Mo,
LAkl

8Y HITA, TEIF ThAT (LT THAAG Qw7 )
orthoclase, potash felspar (potassium aluminium
silicate)

GqL WA, - aqar iy, aqasah
A, S |

¥i¢ Thaafew, Rae wdm (gwa: grg  sweg
a%f17) albite, soda felspar (mainly sodium
aluminium silicate)

9



IFY WAA, T "l AT A qgeiney At ©
FITor Tard qun qiEat frad YA E 0 @hg awa
fafuz, wewri

Ffdq © ¢ FR
8% YWIRT topaz
TR, @t & gga & aANw (face), W |
oo TANAN kyanite
AT wmarw von

ve,






T IREE
afas-g=h
(@fst % awit F it waiE R ag ¥)

actinolite 243
alabaster 340, 366
alamandite 330
albite 431, 498
allemontite 20
amalgam 14
amazonite 267
amazon stone 267
amethyst 282
amphibole 101, 134, 222, 248,
280
analeite 359, 422, 461
anatase 106, 184, 277, 306
andalusite 112, 210, 364, 439
andesine 431, 432
anglesite 199, 303, 410, 486
anhydrite 287, 406, 483
annabergite 212
anorthite 432
§

anthophyllite 133, 161, 451

antimonite 29 .

antimony 17

apatite 204, 239, 258, 292, 351,
412, 470

apophyllite 352, 390, 414, 471

aquamarine 284

aragonite 197, 286, 345, 374,
402, 479

argentite 32, 45

arkansite 104

arsenic 24, 33

arsenolite 365, 391, 456

arsenopyrite 22, 27

asbestos 445

asphalt 91

atacamite 216, 234

augite 78, 100, 132

autunite 159, 167



axinite 155, 295

azutite 271, 276

barite 198, 288, 346, 408, 484

basaltioc augite 78

basaltic hornblende 79

beryl 250, 284, 440, 476

biotite 65, 97, 128

bismuth 11

bismutite 23

black mica 65, 128

blende 66, 126, 300, 314

bloodstone 225

bloom 212, 332

bog ore 118

bole 116

boracite 268, 296, 438, 465

borax 394

bornite 3

bournonite 42, 47

braunite 60, 75, 87

breithauptite 2

brookite 73, 104, 147

brown clay-ironstone 118

brown mioa 145

brucite 383, 466

bytownite 431-432

oaloite 108, 194, 285, 343, 372,
899, 467

carnallite 348, 398

ocarnelian 809, 325

oassiterite 58, 71,107,137,188,

311
celestite 289, 409, 485
cerargyrite 369
cerussite 405, 442, 482
chabazite 854, 415, 472
chalecedony 226, 380
chalcocite 30, 46
chalcopyrite 6
chiastolite 112
chloanthite 25
chlorite 228, 233
chondrodite 175, 324
chromite 55
ohrysoberyl 251
chrysocolla 217
chrysoprase 226
cinnabar 37, 313
clay-ironstone 118
coal 91
cobalt bloom 332
cobaltite 12

copper 1

copper pyrite 6

copper uranite 213, 231
cordierite 281

corundum 283, 327, 437, 475
covellite 48, 269

oryolite 407

cuprite 35, 317

&R



datolite 260, 419, 492

diallage 131, 150

diamond 434, 464

diopside 242, 265, 427, 496

dioptase 240

dolomite
468

-elaeolite 207, 264, 294

emerald 250

enstatite 418

epidote 136, 152,153, 192, 293,

246, 334
erythrine 332

felspar 356-358, 429-432, 497,

498
ferruginous jasper 308, 325
ferruginous quartz 124, 176
flint 382

fluorite 171, 200, 235, 256, 276,

347, 411, 460
franklinite 57
galena 38

garnet 80, 102, 139, 154, 190,

248, 249, 329-331
gersdorffite 26
glucophane 280
goethite 146
gold 10
graphite 44, 90
greenockite 161

69, 109, 195, 400,

@

grossularite 248

gypsum 193, 340, 366s 384,
393, 441,477

harmotome 417, 494

bausmannite 52, 86

hauyne 279

heliotrope 226

helvite 174

hematite 54, 117, 321

hemimorphite 378, 420, 489

hessonite 331

heulandite 350

hornblende 79, 101, 134

hornstone 381

humite 324

hydrozincite 375

hypersthene 77

ilmenite 56

ilvaite 82, 135

iolite 281

iron-jasper 124

iron ore 117

iron-stone 118

jade 221, 222

jadeite 221

jasper 124, 308, 325, 362

jaspopsal 120, 163, 322

kaolin 160, 371

kyanite 110, 113,- 293, 297,
446, 455, 495, 600



labradorite 431-432
lagulite 272

leucite 423
leucopyrite 28

lievrite 82, 135

lime uranite 159, 167
limonite 118, 162

lollingite 28

magnesite 196, 373, 401, 469
magnetic pyrite 5
magnetite 61

malachite 215

manganese epidote 152, 334
manganese zoisite 335
manganite 51, 85
marcasite 9, 484

meroury 18

mioca 66, 128, 145
microcline 267, 357, 429
millerite 7

mimetite 143, 169, 180, 237
mispickel 22

molybdenite 36, 92
muscovite 387, 488
nagyagite 31
_native antimony 17

native arsenic 24, 33
native copper 1

pative bismuth 11

native gold 10

native mercury 18

native platinum 15

native silver 13

natrolite 173, 358, 447, 490

nepheline 207, 264, 294, 360,
426, 473

nephrite 222

niccolite 4

nickel bloom 212

nosean 262, 425

ochre 160

octahedrite 105

oligoclase 431-432

olivine 191, 244

opal 355, 379

orpiment 158, 166

orthoaugite 99, 130, 149

orthoclase 356, 430, 497

periclase 421, 463

perovskite 96, 123, 185

pharmacolite 341, 367

phillipsite 205, 416, 493

phlogopite 145, 182

piedmontite 153, 334

pinite 227 .

pitehblende 68, 94, 95, 122

plagioclase 358

plagioclase felspar 431-432

plasms 224

platinum 16

<8 .



polianite 89

potash felspar 429, 430, 497

prehnite 230, 247

proustite 315

psilomelane 74, 88, 121

pyrargyrite 39, 316

pyrite 55 6,8

pyrolusite 43, 49, 63, 84

pyromorphite 144, 236

pyrope 329

pyroxene 99, 100, 132, 221,
242, 418, 427, 496

pyrrhotite 5

quartz 70, 111, 124, 176, 208,
325, 337, 363, 435, 474

realgar 312

red iron ore 117

rhodochrosite 333

rhodonite 336

rock salt 254, 274, 342, 396,
459

rose quartz 325

rubellite 339

ruby 327

rutile 40, 59, 73, 106, 107, 305,
323

fal Ammoniac 368

salt roock 954, 274, 3493, 396,
459

sapphire 283

sassolite 385

satinspar 441

secapolite 206, 263, 361, 433,
450

scheelite 172, 183, 304, 413

soolecite 448, 491

selenite 384

gsenarmontite 392, 457

sepiolite 376

gericite 229, 257

serpentine 203, 218, 445

siderite 127, 168, 179, 302, 344

gillimanite 454

silver 13

smaltite 21

smithsonite 164, 203, 219, 259,
377

smoky quartz 70, 111

soapstone 370

soda-amphibole 280

goda felspar 498

godalite 261, 278, 424, 462

sphene 148, 186, 241

spinel 328, 338

spodumene 266

staurolite 138, 166

steatite 370

stibnite 29

stilbite 201, 349, 389, 444, 487

strontianite 404, 481



struvite 395

sulphur 114, 141, 157, 165, 178

gylvanite 19, 41

sylvite 397, 4568

tale 214, 233, 2563, 370, 386,
478

tenorite 62, 93, 119

tetrahedrite 34, 50

thulite 335

titanite 148, 186, 241

topaz 177, 211, 298, 499

forbernite 213, 231

tourmaline 81, 103, 140, 253,
299, 339

tremolite 453

turquois 220, 273

ullmannite 16

uraninite 68, 94, 95, 122

uranite 169, 167, 213, 231

uvarovite 249

vanadinite 149, 181, 320

vesuvianite 187, 245, 307

vivianite 270

wad 64, 83, 115

wavellite 238, 290, 443

witherite 255, 408, 480

wolframite 53, 76, 98, 129

wollastonite 449

wulfenite 170, 319

wurbzite 67, 125, 301

yellow kaolin 160

yellow ochre 160

zeolite 349, 350, 352-354, 414~
417, 444, 447, 448, 471, 472,
487, 490, 491, 494

zine-blende 66, 126, 300, 314

zinoite 318

zinnwaldite 291, 388

zircon 189, 209, 310, 326, 436

zoisite 335, 428, 453



Befta wfdre

affagesf quieas osqafe
aie-feeh

acicular gftaq, g€ @

acute JAS

acute pyramidal crystals N>
g whe

acufe pyramidal terminations
A @I

acute pyramids Rgm W, A
Al

adamantine 9f4#}

aggregate ¥

alteration-produet IRIdx@faw

amorphous #H®KIT

apple-green ¥4 F AT U

arsenic ore XY AT

ash-grey W&H-g8T

barrel-shaped SI®®AIT

bi-pyramidal &g

black #rer

<9

blackish green @ &R

blackish grey JEUH®

blackish red &I H

bladed ®¥&HAY

blood red ¥fd% & Gnra @@

blue et

bluish at®

bluish black i@ Fiw

bluish green it gk

bluish white #ifi® @d

“botryoidal ISTEHR

bm'lquet-like aggregate JSTIY
qst

brass yellow Ma® ar e,
frae-dia

brick-red ¥ Siar sr®

brittle figT

"brosd IR, Riww



broad-columnar fegm.wh=irg

bronze yellow ®& Srar dter,
sreqdr

brown {U

brownish 8143

brownish black @Y FHsr

brownish green ¥y &R

brownish red I{HEY

brownish yellow #@g fa

brown-yellow #%-fid

budded appearance F& % HAIA
L3

cellular RYIMHY

chalk @fear

cha..mber-like aggregates ITAIT
g

changed product aRafia g

charaoteristic RYar

cherry &I

cherry red SqEL{H

chestnut brown ~ITHY

chiefly INET:
chooolate brown #qaiwfia,
wfrgay

chocolate colour HfAq ¥y
ciroular TIBIEIT

citrine frazRdra

clay IR

olay-like I
cleavage W&«

(<4

cleavage lines ow-Y@d

olove brown €% & AR 30

cochineal-red ¥XMI.IT

ooffin TIARH

colourless GHEId

columnar &g

compaot Euq

comparative FFARAHR

comparative specifie gravity
gearens ATHs A

conchoidal FEnfg

conchoidal appearance J@HT

conchoidal fracture J@RY Hn

concretionary Efia

copper-red T, TIY Sar W@

core AR

cross-like twinning TWRERER
g

cross section SIGIE BT

cruociform TR

oruciform formation WRA& F
qqE| 1/«

cruciform penetration twins
@aRTRRR eIz g

crystal e

crystalline TRIRAFR

ocube 7. 89

cubio cleavage g AN

dark T

dark blue e er



decomposed fAaz

dimension fa1

dodecahedron &R

-dog-toothed form TITAMRIT

dull ¥

dull lustre #°F IR

earthy ®fdgier

earthy texture RRaI®r 39

efflorescent TS

elastic A=Y

elongated e

emerald green ACHT R

ending with aocute pyramids
g wqarea

ends AR

equi-dimensional @A  fymr
>

face Fdl®

fan-like aggregate Q@ % awA
g

felspar TRl

ferruginous
Wiw

fibrous a+g4q

filiform AHT

fine-grained Q&A-FUIIAH

fine soales Q¥ ATH

flat tabular 13 fafiz

flesh red #ig-wwa

fluid W&

safy

quartz

foliated uftiar

formation {94r

four-sided Wg:qif$am

four-sided oross section JYts
of§as sigaee 3%

fracture uu

fresh sqRafia

general surface colour @MY
e (En )

gold-yellow gdi-dia

good cleavage 8-N¥a

good lustre &issh gfa

granular OUHS

grass green €19 3[&( g

green &

- greenish #FR

greenish black 3MgR Hiwr

greenish blue @it

greenish white gl W4

greenish yellow 3gR T

greyish SY&Y

greyish white HMET LEL

hardest known  substance
wfeTan 9w 753

hardness Hif¥e

heavy WRY, I%

hedron %

high =4, &1

high specific
artfys W

gravity %9



honey yellow %y % gard @&
horizontal sigstq

horizontal striations gAY
included arFaiia

in erosses #IftaHwIT

inerustation colour WI-q
(9.%)

interpenetration twinning
st gema

iron black ®1% 3 F@r

isometric &firfty

lamellar Z®ag

lead grey &g S|t k(S8

leaf green 9! & QA g

lemon-yellow fasg.dia

light =g, Yo

light brown ¥&®r I

light colour &&Hl Tt

light copper red T¥H TH.IFT

light or dark coloured &%
eyqa1 gL {a qre

time-stone FoI-NET

long columnar &9 @+l

long prismatic % gidfas

lustre gf

malleable $&4

maroasite WA

massive 8GR

metallic WIY-GIF

metallic schiller lustre Widflg
qardt gfr

milk white §¥ & &AF W

mixture A%

molecule &Y

morning-red €N

mostly agI:

needle-shaped FFARRIT

nodular sifawg

not elastic eI

ootahedron tri®

octahedron grains smziHt® @ur

oftezi HICH

oily T&aq

oolitic ¥vgIfya=

orange red ST {Fd

ore SqTR

orthorhombie ﬁﬁﬁ’ﬁﬁ, wgf-
gfis

oxidised sifea

pale 9vg

parallel to length sF#a14IA

pearly lustre Aif¥as gfy

penetration twins #Fa:uAf iR

perpendicular to length
AAMGSH

pisolitic &F@AIfaF

pistachio green Siqftagft

pointed #viy, g

pointed ends dgw a1y



polysynthetic Tgdfsee

polysynthetic twins agHREE
)

poreelain Hd.TraT

porous Tt

powdery &1ZAT

prismatioc &S

prismatic face GiAfa® srfid

pseudo-cubic HZ-IF

pseudo-hexagonal FT-HTRI

pseudo-tetragonal FE.IFEHI

pure Y&

pirplish st

pyramidal €fa

pyramida} terminations &I,
e

quartz WERE

radiated R

radiated needles f4di afuaf

raven KITIHIH

raven black EIUHIF % GATA FHeT

rectangular HFARIT

rectangular face AFATHRR s+iF

red @&, (&

reddish ST&F

reddish blue Hi@Ea

reddish brown #RFT ¥9@

reddish brownish IR iy

reddish grey ®RFT YHT

reflected YXrafia

reniform TFRHIT

resinous lustre I9@ ¥ GAF
R, sarg S R

rhombie ffmafits

rhombohedral Rignafis

rhombohedral cleavage RATHH
ANl

rhombohedric RITHH

rounded M&

ruby QU

ruby.red 9T & QAIF &

rust ATGI

sapphire Affra

scaly T&Rt

scarlet-red IMIIFT

schiller @&t

sohillerisation @¥@«

gea-blue GGR-1®

sea-froth TUX-H

sheaf {®

ghell-form F@ER

short columnar @ ety

short prismatic ®Y ai@fHs

silky lustre AT gfa

silver-white I@a.Tad, Iid *
M QT

silver-white with a reddish hue
ATFT (AW, o@ gk ﬁsnr
g =i & &

six-sided wZaIfa®



gix.sided eross section Wﬁi‘ﬁ
AgAY B

sky-blue #Wfi®

smooth faa&ar

goapy feel ¥4 & @« F gwra

soft 9§

spathio "rfitagr-agy

-gpear-shaped AR

spear-shaped ends AR 3

speoific gravity A¥EHF IR

spherical M@

spheroidal Mardta

spheroidal and radiated
aggregate Merfy Tar A
E

spobted frgiHa

stalactitio snEgafEns

steel-grey IA@H F GHIA JHT

-gtellate TARIHA

streak plate F®uLuz, HaNS

striated Y@

striated in the longer direc-
tion @AY ¥ UWaq

striated surface A&a a®

strip W

sub-metallic sIF9IRy®

sulphur-yellow 77 4% ¥ &wiA
fter

surface %

tabular fafie

tabular orystals fifiT T®e
terminations &3, &%

tetragonal IGRIAR

tetrahedron IgTHT

texfure Iq9

thick tabular M2 fafi@

thin tabular e fafie

tint FEH

tin white T Srar Ra

translucent QXY

transmitted TRRT

transparent Litct i

trigonal fyaim

trigonal cross-section fAHIw
I BT

twinned T

twinning ¥4

twins 9

usually 5134

variegated FFLI

variety faRg

various ¥y

vermilion red 7% &

very heavy afagw, aga wift

very light sifrey, aga wasr

very soft #if¥ ¥

violet swawt

violet red 9% {FW

weathering RFHN

wedge TR



well-crystallized gewRd yellowish ®irdia

wheel-shaped =R yellowish green ainfta gR
wheel-shaped ore SR AR yellowish white aifia 3w
whitish s

A ]



adta TR

afséasdy qumras wegafs
fFlt-wine

¥ ends, terminations
LT gfa good lustre

sgIfzas oolitio

fqape, aga A very heavy

#fawg very soft

sfqey, 9§37 €& very light

JHIHIT amorphous

&A% face, hedron

#GA horizontal

eigwed BT oross section

ogued W@¢ horizontal stria-
tions

F+q terminations

F=NAZN A penetration twins

=Rt 99 interpenetration

. twinning

¥+8NT inoluded

H-EM™ parallel to length

oaRafa fresh

NS not elastic
o3y T ferruginous

quartz
qTh ore
3% morning-red
Faqifa® submetallic
#Efla octahedron
FEr{i® 9 octahedron grains
R® (=R blackish red
an&® gR blackish green
YAT groyish
AYER M greyish white
ar#ft® bluish
#+t® ®@ bluish black
sft® 839 bluish white
art® §R bluish green
auftsren purplish

- BFITH core

adta yellowish



+fiq 73T yellowish white

#fic R yellowish green

STl Wi specific gravity

S brownish

A™H RI® brownish black

#ia¥ 14 brownish yellow

a4y §R brownish green

AR rectangular

AFAIER AT rectangular face

HAAGSHE  perpendicular to
length

IR reddish

#IT<h g reddish brownish

BITTR AT reddish grey

T 99 reddish brown

R T WA (@ Fyow B W
{4l @1 ) silver white with
a reddish hue

sEgAIfmF stalactitio

AIFAT whitish

#1gR greenish

agR &1@ greenish black

=gl fd greenish yellow

#1gR T]/T greenish white

XM= cochineal-red

39 high

I=9 etfgm WT high specific
gravity

St$@ efflorescent

3IYrg F gArd gﬁ resinous lustre

"

Sqrg St afr resinous lustre

%9R47a orthorhombio

swgfrdwafis orthorhombie

SRIHT weathering

#f37T7 wid 93§ hardest known
substance

FNHS granular

HUZH pointed

Ffax an choeolate colour

Fe@IRas pisolitig

&Y T A9 §9 budded appears
ance

F81A streak plate

Fieg.qia (& S ¢te1) bronze
yellow

#1f3% hardness

%29 malleable

FFAIAIL spear-shaped

AR AT gpear-shaped ends

$2.899 pseudo-cubic

-GG pseudo-tetragonal

HZ-93H pseudo-hexagonal

G cellular

iﬁ\?l“-‘ifﬁ silky lustre

gEagq powdery

o % gAra @@l sulphur yellow

ag¥r w1 dark blue

T899 T bouquet-like aggre-
gate



T™BI&R bobryoidal

qq, 9 heavy

MeEHR spherical

aYerftq gpheroidal

5#if4n% nodular

89 gube n.

q9-A1 eubic cleavage

FHR®T wheel-shaped

SERIEIT AR wheel-shaped ore

Fg:qif{a® four-sided

ag.qif§a% ®gw®a BT four-sided

~ oross section

9gGHE tetrahedron

Fg=id tetragonal

ffee tabular

f4ftT e tabular crystal

=ftq- 9761 porcelain

SATET lime-stone

¥ A violet red

%Y TS water clear

siRa oxidised

a+gAd fibrous

@ fluid

% gurface

am & ( ait St ®1® ) copper-
red

RTER stellate

fddufts rhombohedral, rho-
mbohedrie

fadwef®  W9A rhombohedral

cleavage

fadeafi® rhombie

e pointed

dRew &1 pointed ends

g ¥4 acute pyramids

e TUIT ending with acute
pyramida

gIARHS comparative

JOARAT SIAfEF W compara-
tive specific gravity

fsag oily

B trigonal

fafim sigwed BT trigonal oross-
section

38AY lamellar

& QAR long prismatio

@9 &+09 long columnar

A elongated

9t lustre

RAEE raven

@Z S dodecahedron

ferdta bipyramidal

¥1g-8%% metallio

9ifaar-8TY spathic

qiedtg Gl 9fr metallic schi
ler lustre

JEUH@ blackish grey

M-8 skyblue

AR 1 orange red

AHHT barrel-shaped



fasar.ag streak plate

famg. @8 lemon-yellow

#AwiFa reddish blue

HrereR greeunish blue

JAD aoute

gA3 WA aoute pyrymidal
terminations

IS T T6 aoute pyrami-
dal orystals

aEaftd  chestnut
chocolate brown

& strip

qa®r faf¥e thin tabular

QYA ruby

qUAf&a reflected

qRada.afwa alteration product

qfcafds @ changed product

qffir foliated

wWe @ (9.3,)
colour

A adamantine

g pale

WxZdf transparent

iRt translucent

R transmitted

Rraw.dra (da® Yar @@ ) brass-
like yellow

fTeRYT oitrine

9% sheaf

Y flat

brown,

inerustation

e

7y ffz flat tabular

N1 elastio

AN=A: chiefly

4% gherry

q4ZL & cherry red

N9: often, usually

maftagR pistachio green

E5HA bladed

q9-fT brown.yellow

48T 9% very soft

agGht variegated

33: mostly

agdf®e polysynthetic

9gefi®e W polysynthetic
twins

AT spotted

W fraoture

qE.981 ash-grey

AN cleavage

WS @Y oleavage lines

fAgT brittle

Af¥qi@r 399 earthy texture

AU rustb

7y % @nF @@ honey yellow

R+ dull ’

a=x gf¥ dull lustre

ATHT emerald

#%a.gR emerald green

afa-Fd flesh red

fas mixture



%1 olay

9% soft

43 olay-like

Arzr fafiE thick tabular

ﬁf‘ﬁﬁgﬁ pearly lustre

T twins

¥+ twinning

gfma twinned

&Fd, & red

&a19y brownish red

@ colourless

&M formation

wawa (Id F sam 23q)
silver-white

WIS rutile

A porous

%f9T 3 AIF @1® blood red

fed striated .

Waa ¥ striated surface

®Y, §¥F1 light

g giRf% short columnar

94T % A g8 steel-grey

999 texture

Tg@IFIC circular

i radiated

fadot @feat radiated needles

fqa% decomposed

faA% variety

41 dimension

faf34 various

<

faar characteristic

f4%9d broad

fEqa. &= broad-columnar

FRAHI reniform '

AZMEE,. 99 chamber-like aggre-
gates

SE1Y molecule

F@&FR conchoidal appearance,
shell-form

3@ conchoidal

@ W conchoidal fracture

g sapphire

TR pealy

TFARE! coffin

2% T searlet red

AP dog-toothed form

TAAGH marcasite

szaifa® six-sided

szoifias =g
cross section

99 compact

3% mix-sided

Hfgd concretionary

gura faar 1% gqui-dimensional
wfidig isometrie

ag&-f1% sea-blue

agE-%49 sea-froth

HYE aggregate

gyfseia massive

Hu@+ sehillerisation

dal gchiller



giafa%F prismatic

glafas o+ i@ prismatic face

||y 98-41 (@3 ) general
surface colour .

g-4aN+ good cleavage

gIo.9a gold yellow

GERRT well-crystallined

QEH-ANHAF fine-grained

& IS fine soales

gfgat needles

g (48 941 ) acicular

=R needle-shaped

&R filiform

@¥d1g columnar

AT pyramidal terminations

wftg pyramidal

W

wfia a9 pyramidal termina-
tions

tRZ orystal

TRIRAF crystalline

THITH quartz

THAA felspar

TR wedge

wfigs 3 §AF T cruciform
formation

LN CAEIT
form

wafeaami®ic seaa3M T eruci-
form penetration twins

wftga®y gwd cross-like
twinning

#7® &T vermilion red

in orosses, cruci-
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