kg BRI
=1

EEA

i

B

A

B

7

Rk

woE F









LT

—  REZ AR R B b 2
B 4 B i T 2 AL

— R KR R — R R
WBERE REERZHREEELR
BEEARESREANRBESEESE R
oM B B KL R B B 4 T TR JF 8 G
S iR B R 2 L 552

— TR A I A O 9 R 2 R
BRBAMZ IR RN ALY B2 TR
B kA A R LS MR B,
A L E S ERL B g ERR
BEMESEZHAEAGAG TR TEE
5 FE 15 ORLL W B T R S A 0 A 3R O RS
EHMAERTEEZRBEGLBAREZR
BAEEEY TR Z B 0.

— BWYEASBEEEESEEERR
S Tk B M R ik M £ 3R B AR



2 WooF OB KW OB BB N

A

Y fiE B 3 A

— BYERZIAMEZEE Z IEEE
BHRABRBED MR EFEBSELAEMLZ
E 4 EINYAEHEZBZ

— WEZWESERHEZEZMOR
BEEZEMBEEMEREETBEERRER
MM EEERAEA R REEERE T4
LB F A 2,59 T W 3 18 B 7% 50 3F Richth-
ofen Z % I — .50 T Fl % 7 V.Loery K Z #8
A7 — Wbk 2 B B 8 5k Obrucheff JK,747 Jdk #
ST MEEAHLZEEZESHEE AT E
WM AR ARBERNEETZREREH
B S AR ZE B E RS TR
B ATEEZEHZERPAERBTZLE

=
B

T }Lﬁﬁﬂffﬂrumﬁﬁﬁﬂﬁi‘CU%%%




|

|

1WA

L

M

3 1774 6791 1 ffgﬁ‘ L}%
”
oot 2O =
wow
B =X
*H Ed
EBRY
E— L e 2
B_E B&a&m ~8
EZE® Sm 6
BMEE REB v
3 Rt - e 8
e X GE R ceemereseesemses s sensessis s s ettt 11
TR GRIE e s 17
s AT GERE e s 18
G5 L TR GBI eeeeereeereessee s it st s 19
5 - FE GE R e s 20
%}"5'&"—'? L 21
W E O BRE 22,




2 ook OB W W OB %

BH=Ew &R 2
= 1t R 24
mHE OB RO 24
B35 & B P B & Beererererereeeenasniniennienes 26
EE&EBEY
wrbE® A 26
BYAR RT 30
BYAR CER 1.
e B P S feeeeeer e vessesmsersusassansansontes 33
R S S T A L R — 35
Bt BE 36
Ho+=® HRE - 37
BT I B s 39
ST G e 41 -
o AE Bk werd
B LbE WP .43
el S R - E—— 44
EEFALE ERT 45

PV

B OE

S it




B - 8 W W E % 3
Rl S S -3 - B —— 48
B=1+-—-2 BRAE 46
BETZE BERRG e, 47
E=1=Z=% mEA 18
Rt L K SRS ————— 48
BE=1HE HE L)
E=1+AE &EA 50
BE=1LkE @S 51
B=1TA®E & 51
E=t+hr®m HH 54
EEEE BEBHEER 55
EEt -3 X 57
ENt % EEeBEOESR 58

B WWES
B WWZERE 59
BoE HzEHE 72
B=E BRUZEMR 3
H=ZW BAME



ok woh B KD ERRE

D) g A SO R 85
BEoE OXRRE 90
R A B - 95
WHE BAZRERSR LR ' 96

FHEMiE MEHER

HE— FE MR ZHE i et s cssnassasaosees 93
BE B Z R R : . 102
3 LA EER 115



Boh o2 @B w
W Y %

O P =D O EES VE OIS SEN O ) €+ s

w W

By FARTBEHSEEA N LEPR
gy T Ok W S B Y B Uk 4
B} 95 5 Mineral 2 R i BB W EE —E 2
STHBAE -2 hERSEEHE —~%
E DR ZERERF SR DMNAEREN
RGOS LA UNGREETERE 2 8.0
BRESARRE RSN ER Rk RERE
A RSN LB 2R YL EARNRZBE
EhmBreyREsRHEREE B RE
BB o TR B0 200 B A U A 4 R A3 L B
REIFTEZERYLRKRINZR LB
BHAEeBEH _EWE



2 o 2 mow 2 H &

BEYHERE BEBRZWHARDE
R Z MBS A ks § Z B A B
MZEAEBRDEBRAZ — 7T 4.
EHRBE WAL RZHAREEELER
5B AH IR E R AR sk Bk kW BT
2,0 B 82 I hb e 2 TO5LE0 BT GE M ELE .
BHBREFEHNERE WEARWZE
IR K HE F & B BE %5 88 Mineralogy; B JE B A Z
W E BB | B Petrology; B JE ML B 2 #E &
2B R EESEE B #b F £ Geology.
BEHBEANEZHET HBDEGWEDH
REBZ2HAWERBBARKZEZER
%@%7ﬂﬂém5m%%% i Z F &,
S BB R Ay IR SR B Ok B R B
wéﬁﬁmnmuﬂﬁﬁ&ﬁaﬁwmﬁ
e A BB W 2 B 55K ol o B LR A E R
B8 I 2T M 8 2 IRGEE B 6 B ok 4w ik R 1.









g - & L mmw s H &

e

PRI

BE TR PLLELZ M A 40 T T 4 UK 48 5 0 .
258 S£EEBHRYWPZIEREEZHU
BE % & B8 85 &S
E T B A %0E S8 .0 IR 5L B . C
0y S 9 OO I8 4,0 %008 T 6 B8 %18 W An
7 B % B 05 B 1 B OO N8 & W03 EDE & b
¥ i F 4 % .

B = =

H 4 #% Platinum ore
B3 B4 Native Platinum (Pf)

B ARTEESEEE SRR R S
FRGAEREEBRSEEXRERLZE
B RE

ERK ABWMZHEEFAZREADEHE
e el LA B & B D B L

HE BEZEER &R EER
mABERZ B &R & & MEE LS

ER T EDD RE S BIE W0 808 E 2.5






w®o— W& T RBEDEE 7

(AgsShS,)a, B 4.3 T &8 Z& Proustite ore (Ag;AsS;)
& & AT

RZEE THRREBRZEDREHRBMEME
HMEREBZERGLRNMBBARULEARTSE

.4 B
BZ2HHE HEwER&HEEENAR

SRBEZEWN [EHE .00 EE MO0 w13 3% Gir
1] & =00 4008 R 800 H11% &.08 D X 208 5]
EHRBMNHTEEENSABESERBER

& m o
7K 4B B% Mercury ore

RBEZFEEREZ Tﬁﬁ{ﬁ)ﬁ“%gﬁﬁ

mILFEDEMRE WIRER YL
JE # Cinnaber (HgS)

FE AR Zm S R B B SR
CH B RB—FMSRABLERTR

ER 2 E‘]J‘é?ﬁﬁ@& H 8 g e AL a












g - B LTEamROER 1

S

B RONGZaENREES

B O RESEEET A ET S S B
2 W0

Bl RAORKZHEHMBEA

HR RORSERZASROAERZR
92 i e

Be RARFEZASEMETEEE
i & Ji

Wz ER T EOE B5 R ROl A0 B 9 6 R
SEC O B 15,05 W5 (B V9 2.0 10040 9. CI0 000
IR CHME T R 3597 O DR 0, 0. CO ) S8 . O
1A % £ 2.

BB N =H
& BE Tron ores
B BESSMEERE T
H % 8 Nalive iron - (Fe)
BHRAHERMEEEREARZTRBETER
T A BF R 2 8 L R A R 2K b












# - 8 *EmHEB 1

PUVR .

A 7 65 35 25,7 5) 2 O 1 U5k A
2 JA B 10, 40 0 T 6 e

% + = @

WEBZHR

|

mm e m e

ER ZRHABZHLEBESLAYE
WA R 2 .

HeH®E DR WS TR Y SR
BEFREREZSEASGUQABURS MR Y
HZBMEBEABEERAARESBEERLAR
BRPAEBASEERZAZAUBAZNIEA B2
BEARBE P ZRRZAATM R EBR T HEZT
ORBAREAREREBEEE Cot ion. EEXB A
O OR IR R I 2 K B R Z KWL B 82 8 Wrought i.on,









is Hosh B O B B % 8

i

B: $3 38 Anglesite ore- (PhSOy) 25,15 {3 f&.

NG BHFGEREBEPBBEZER—B58
B e 8, % S5 40 6T 0 JREBR BB B 02,00 45 4 o U AR
A B o 2 %

S SRR RE R EM TE E R
AEBEZHNBHEZHBHNEZ SR
AR

B OB WO 7R 8 RO 095 5. G e & 1
i) v O WO %36 8.

B J\ B
& P Zinc ore

SRL0EIAATRETIRERXS

BERNES
PAéEgk Sphalerite (ZnS)

Bl &R B R W A Sk
TR R & A B 22 5 0 R B 1 38 ok
B EREFEMEABS LR

RE BOBREBEMABARLBZHHESE















wm o~ & L B0 23

o

22 &K b A5 B L.
ER TEAhE DTS
HH TEWEERASERLER LB
2R LR
B SERFZEBRNERRIEER
g + = =&
§F W% Manganese ores
B Z 851 Bk 4 6 BT ME.6E U 3 I
SBRLERAKEMRBRALEREERES
msEAs  Psilomelane ore (MnO,.H,O)

EEgE SHRANEFREREREAES
B5 3 sk 4,8 B Bk 63 g Pyrolusite ore. (MnO, )& .
EHk EA IR R AW .

HH WEALSHBAKEKRRE
TRV E—-HARBHAEREE
#te

Z%%H‘
ZEHEAG



24 b T Y - S

——— AR AN -

ER O EIR .0 FO0 R bR B . (2 %D
L 7,5 4.

B -+ B2
& Wi Cobalt ore
A AMBELERARUHER
WL &E W%  Smaltite ore (CoAs,)

g HHBABEIMEARIEREREREE
W3R A W T 5 A 4T 3R T R BB B A
BhL &,

ER ALBHIRPRFHEBWHSERSE
B -1 k15 75 3E £ T8 Cobaltite ore, (CoAsS) 8 i},
&k W X B4R L

HE RARRZEFAEMNAIBAXRTER
i1

B [T WIRE R SRR

4+ 7 =
Bk W&  Amenic oves
H—-ZMESBRIFEEBZHEKERT







26 ok OB W OB %R E

A AN AP APINI NS SIS imdt

E& E@E@Ez%f"‘ﬁffﬁﬁ}?ﬁ/

WL ER O 058 SOh R MO8 TR, 5% Cif
A IR 58007 TR k-G 088 00,3 WL 0 B0 nT |
B OO T 45, M, BR.C WA ke O W0 o TR
&

g+ K =
& JB W W R e

EBEYTRELLBEZRDNBEELE
BELSE N ELLELAND LBREE
HuTlﬂﬁﬁgf LEBLB AN ER
EHERREBELEETFSHEEZRATAS
EMMEERELE LR ERM ARG H
SEHEGEHMETRE DL
EEEEY
g + £ =
A 3 Quarz (Si0,)
ARBME &L 2 W R %0 HE
BEMBERSNEHEZER —DLHE K






28 Hoh B W £ R E

A

£ 9k £ Amethyst. (B % & [ —)&F K £ Citrin. 15
7K & Smoky Quartz. B A 1K 5 %
ZFL A Milky quartz
MEBARLAMAZHRFREIDH L
£ 780 1wk A BT R &L At 8 A 8 R 38 Ferru-
ginous quartz, § & 7/ Aventurine (4 B )%
THEAHZ A
I Jasper
BE SO L 2 A T B FERRAE
%A E A ZE n
E# Chalcedony
—ZHEAERBESLEREHERER
SANSHNBBEZRAMARERIEDRE
BiEESZ A
FE R Agate
BREMZ-BAHFOARRBRBEAH
HEBWRERZGEEEE D
¥ Flint



s — B WY EH 29

BREAZLZVBINABIBALAE L,
A%E & El B A Hornstone,
B4 Lydite
TR EREZEA
EAKEZ A
HZHA Opa
NEEVEEERBE KT BRIRZHE
REFEBEARILBEBLAZYH. (RAEgaR
=Z)EF EZE B 7 Preciousopal. IKFTE B 7 Fire
opal. 7K 1€ & B & Wood opal,7¥ ZESiliceous sinterZ,
BERZYA ARAZHBETHESER
B2 B B8, i b Sl B 30V % IR K B ke B
MRFEABHEIIEEREL A ST
ftiomEA TURIGH EATHDEN &
B & .
ARZEHR AXREEFEREZELER (U
O bR URE & E B I K.B00 EIX RLIK EIA R
(AR RIEHIRLBLIZEE. EBREREHES



50 oP 2R R EFE

(BREEH ERERHBEBE2XEINE BE
BAFEEAMEETOFNE BEVBEBLIEIY
I, L 25058 8,08 808 %, B 18,08 50% 8.[% 88 fr3
E-E R T

% + N =

E 41 TFeldspars

EFRFHB LA EBRERBEYPRE
RSB R SHME RS LES LENZE
R2Z

I EF Orthoclase (KAISi;Os)

Er 8RERELR STTH=EH
EAARERAEHAEE W FRF
KPMNFEW A BER

BER BREREBEEAEREEREZ
B BHEZ A K.

ER EfarEma2NEA
W E R Z b

ol £ 7 Plagioclase (m(NaAlSi;Os) +n(Ca



s - B EEMyE R 81

L S

AlS1.06))8k [ IE & A.

EE CARBUERGMBAEZIRE
T £2 45 B LA B R @ A5 DR Bl

EAR B KO Y R & AR .
REZHA HRZu2ETHRELS
b Z BF 58 H 5 7 BT R 2 [ o Kaolinite, B &
+ Clay. W 75 #f %5 B WA 2 WL R F17T Z IR #
EAZEN WLEAFELAZAMEISE
5 8 08 9L0% B0 75 P08 B0 8 55,00 350 18 0,00 &1 #
i, 0 8 B 220 7L 08 40, B S RS Rk
R,% 875 #h8 B H.

B 1T L =
£ B Mica

PR AGRERABEEREZERS
REBERDPSAERTAEREER
Z Bl

12 f Muscovite (H,K,ALSi,0,,)

B &S A AR BB 2






s - B BB ER 33

[VVYVVVVERR VN

B R Z R R R T I LB L 2RI

SEZER O 5 A RO B X 5.0 8 7% k.
G L0 B3-COC T 10008 D06 .06 50% & CRAD &
&

==+ =
B 7 B

ARNAHARARRAERFARER
ZEBRIDARBRPREZRARYWUE
B3I B .

#4 P97 THomblende (RSi0s) R=Ca.Mg.

Fe. Al Na, K,
EREEEREZAEZIEABE ST
W E.
¥EA Augite (RSiO;) R =Ca.Mg. Fe, Al Na,
1 7 08 7/ T e 5k AL ME &5 o Ak 8L B BF B
m2RAaH AT LE
£ 00 BE G 2 8T8 BE 2.0 F I ks






B - 8 LTRMYE B 85

WEBLRERERETCREZNUGFHZ
EHEERETHEONELE LR
EH (] & %8 8,008 i 5,08 W ML
REBZH G EBYE E.00 25 58 K 0,08 w8
sCils 004 55,0 T8 A, C0 T2 2,02 80 49 308 48]
R 8,% %8 1,00 D% R.9E %58 7,08 EIR 38 % C
B WK R BB B
g =+ — =
MEAREKA
Hg#E 75 Olivine ((Mg.Fe),5i0,)
i LSRG E R b i8R 2
ER EXRBALEAEREPEFEESHH
BrAESREBRE _EMESHENERAR
BREBZEZHEBERE.
Wg & /& Serpentine (8MgFe0,.8i0,.2H,0)
oo A TR AR R R ROE A KAl B W
BLMRETMSERNERE BT RS B
NI EZ.















40 woh B B BB E

55 9 K.
ERX ERBEAGEZLAZBHRES
7R A A EE

BEZME NBZER-RERDLS BER
HoBATABEBRBERNZRL P UBES R
HEEBTWREDRE L EEMBIRMAX K ZEE N
B2 WAL R BIBTRBEIERENLEE S0
R MR Z ¥ 4,0 8 W IR 2 % 6 R ILE
WAL 2 4 45,00 AR B Bk 8 O 2 BN 8 ¥ 0B 0
Z G RGW B B 2 WA 2 W R
Z Kk Bl Z T
BEARBEEFOARZEREDRZB AR S
HIS 650 % 0 9 IS0 O K B K3 o Rk IR B AR R B R 2
o003 B OB K R 2 K AR I RK o B R 2
FERERIBZEHRTHRE LESDREMR R
EMABMAGII A A ERBEH LA ZE S,
€0 55 U Widn J 2% 6B AL L1 0K 5 75 BT B AT B A E.
HEALEEBEHAUTERRZAE



% — B L my s R 41

B T DIERRR BF S 2 Mt 4
1t £ S JmeBD) BB R BR [k 6T 1 408 1R SR 1
BEIREULHSABRFBEBETIBIA
F 5.

B CEHIK %K ZRE O SO0 EIX R B &
B, (B¢ U0 4R 6 0E 3% CHF 700 00 0 0 0% 76 % 4 % & 080
S U ) U6 3500 O 100 OO #8135 B 1 ok 3R 10W0 4008 2,
O 0 R B AR O E B BROR. O D) 2 45 B SRGR
% %% WA AR B O IR0 B % B 4B [F W1 % ORI
# @ 3t

B = t+ ® =
A B Gypsum (CaS0,.2H,0)

T SEERTZHESEW S HEKLR
RERERERBINTEFLZ.

BHR ROTEWESRZBEBHERELERAR
HREREPARBUESBEARBRARENELAESR
ERABE R MRS P ZARAME RN HKGE
BEREZLBXERREEE -G RKEZ T









44 Hobh 2 WYy R HEPE

Bk EWRWIEIN A B R R Bk A
B = 1T NN E
W 4 Nitres
TR Z 0 A0 635 935 I 1 KR ¥
REEF T
K Nitre (KNO,)
o BE RSN R SRR R
B3k R 5 R -
B BALEDREARE#HERWM
T % &
BH A Sodanitre (NaNOj)
CEW ERMERITATREERE BRI R
TRIB N A BKEM 5 8%
ER EAMTIREFTREXKEESR
AE %R R R R KR g .
BEZzZHEA <xWER/RAEZHEMR
AXAERERRZ A
WAZER &7 200 EE R O 5ok 55












48 #;oh Bl O OB KR H

P ]

REGHEAGEETRR GO (R AHE M
BREFTEER B H
El RBEREZFAZEZSEBBEIZS
Z B .
B = + =
¥ ¥ 4 Gamet [R"R”,(8i0,),
R” =Mg,Ca,Mn,Fe. B =AlFeCr. {f F & Tig.)
EE HLZEPNFTIEBRBEAGRE
=0T & (R % &8 1) & 1 8 k4.
Bk ERERBSS R BN BB
BAE &I RE A EKE A
EAESMEMETRERDNRAHEBS 2
4.
E O I 208 80% 8.
B = T =
¥ T Topaz
T R R B B 2 28R I
H_RKELBENEZEEERLZANE



CER % b Bk i & 49

~m——

p Ry g R

T AKGLEALABEEESREER L
£ B4 .

ER ZHFERERBEAEREZ DB,

FH FELAFAZ-FZZ TR (
REEaEA
EH BELERSEEWHEED

B = 1T I =
8 £ Corundum (AlO,)

B &SN AT REAUR B S IRE
A BB ER A SR M F=+AH
75 B R B R B 2R R MEAZHER
% 8l 1L

ERX SERNRERRE
FBERNEPHEL
EBUELEEZBELS
EETH

SR ORGSR RS




50 Hop B oW o B K F E

Ef RO ZElz SR GRS HTE2
g = T K =
4 Wl £a Diamond (C)

EE ABRREDHPIEEEFEML
XFTRERBHEEZRF PR ZAME R
MEMERSEHBEAGTRBETAEERNAB
AT e SR EEEEABRIBEE R
55,00 5 B

ER EREREBESAFBIEDEDE
= e .

B ABAEREEZGHL. (RAEaE
DESERAGEHHEBEZ A

DEFE M EEREERAANE W ER
BASRGEEENBPEEAL AR BLENR S
B JE OB IR T R0 R B A

EH ERAAZEMBHESRZCLEEERY
AEETREE BERLE LB AR D
05 A e



W OmE B o 51

% Graphite (0)
-8t PENTT I s BN
7wk LLBD AR IR K

ﬁ%kﬁ?

%
@kﬁm‘% ZEI
P+ .

ERX ZARAFRBRERERBER
B s o AR IR ARGER B O T 2 .

S RS E PRI B 4.
3 Al 3F VT 3 8 2% UL B R T b DL AR il R
EREBZEAWRIEES.

E BEF B.A L0 #5500 I B.02E0
BN EE R A = FEUL IR .5 85,8 B. 0 1L
7 .08 AET8k 18,00 B85 1070 5,3 B Z.08 54k 8,38 18,
BEREHERELFZ

B = 1+ N\ E

HE Coal

BZ2EEBEREER BERIERBIXREZ

WA BREREEZRARBLZEZHTEZ






s - 8 %0 Wy EE 53

VBB Peat
By 4 B it Y8 2 ok B R U LR AT R AL
& i M K63 BE &8 & 2B R
K Bt Lignite
MM RBERLZBERERBIAR
HABEBERELRFK I H R
B Bituminous coal
BENEHARGLELGD FRARER
7 L R R R B R
4 3 B Anthracite
GREBEMMAESERBLERKBON

BAmRREMEEE &R R B8 Ry

BEANHRE g W/V
Bm HzAEd 3
EAMEARLELE ?ﬂ}/, g
IRz E—BH JEIEIRAF-
ymmpswzEs |0 R

L i A R AR B B









56 5ok 2R YR RE

o

HEABEMAIER

WEm hEMAREAREABKER
+TEUTHBTHRERAZUREGERZ
Y& 8.

il Eﬂi‘fﬁﬂiﬁi—l‘ﬁizﬁﬁﬁﬁﬁ%’
A AT BED AT R 2 B

Bl UERLBEZREIBRLETR
A3 B I ok B B T Ok

HA HRMEBEEZHERIESEBEIMER
B2 &5 B i E 9 A PR i A I8 Paraf-
finp) B 7 .30 V) B2 e 3 4 il Lubricating, &z fL
+ K Vaseline, ) # 7 58 2 H.

ER (EEEE.DhEMENEBS BN BEE
Be wE B2 ML.OH @) % SR (M B 0 4k, 3E 15, B B T,
B9 ibOBE B0 LR HIE A

+ JEF Asphalt
BEMZzZESTRAGREEREERL






58 ;oF 2Ry EBRBE

AN 2 .

B BREBRAEARBRELTHZ
Y. 5 At 19 A R B A LI B ELIE O R

B CEHOR %00 EIk RE ¥ G W) 5 %0 K.
OB WO 22,8 .CH A0 0,20 .0 O3 .00 1605 E.
O LT 2, B M 36, S0 W% F PR 0. O D
R 20K W OB IR oK .08 RO B

g m+ = =

JE& B kYW
Ik G TR .o W W0 SR 2 K MR B R L

MaMEZMEFHERERENARER
ERhANGEOEBAEBRARESZE
BRYEEREHBEERHATSEZ M A
B Je 1 B 2 WR . % 0 B YR R 2 v T AR
A0 J5 R 58 B R B B R RLE S A,
BOBRAEMIMEIAREBE Y Z —
BUEAFESEDRBRENEA AL 2,
BET2 20,0 0,1 E 4 2 of th ok LR I
J& B0 B E R .



5 = & B W B % 59

g — &
% Y B @
B — FE
B Yz B R
E—8 S&2
HRE BUZEHEGEFREABEABRR
BENMEBEERSHIEBZEYTNS.
ﬁ%%lﬁ%%%ﬁ%%—%ﬁ%ﬁ%z*ﬁ
gy BCrystalography. K 5 £ B R E M S EE &
Ny
EEE AEEDASHBEEEREZN
MEERBLRENE LA -ZRUZE
BhzHFrnaBE 2.2 HE i &8 Crystal
EERNEOGFEMAE LSS BN R FEE

ZHLRAEABRUERREHNEREEADREATRE
WHEhHAERBEBELO R EXERENZ .




60 k2R ERBSE

HBEZEN EGTEAZMT:

(—) HEMHRE

P PEERRKAERMBEZE=HA Hh
RKGEBZTHEFBRRZAMEBEEAELAREDR
B & 2,08 4.

() BrfkALim R &,

Gl fn LA BE B A G B b, B AR B IST B A2,
B3R 4 SR A B

(Z) WmFAEMRA.
FDEBRARSELER LT NHREBNZARNE
BRI EWEAERABEERLBAS S
ERENRZAE  WEME DRI
B iEldge;, =T U LI PTR Z ®hiB 2 18
Solid; /i & 48 1 BT 1k gR+=8

Z fa,38 2 1 4 Facial
angle,
AEHZRE A

HRAZSRBEE ——



B - B B W OB R 61

A

A 50 %38 Z @ A Z & JE Constancy of Crystal

angle, % 1+ 1
Bl ok & 2 -
% ¥ w355 | Q ey
AL R R % <
ERMTRE A furf
mERE=T ﬁ(;_;§1;
B2 .
EHUEHA
ZBEBZH

%Gmﬁometer.
AREEERSA D —EBEERERA_HER _RHE

A ARERZHERE L. B+ E
EESMREREEEE B saw
e pmUEESaez b Lo
B 4 0 8 Fl %% 52 8 Orystalaxis. |, | =1
A (EAFRZGMmAML | | £

B-f=) EEwmeHE—~ K-




62 Boh B2 ROWRHBEBE

B AMABRS WA LHFHEE =l
¥ 78 £ i Principal axis;§f = & A 5 $% &Secondary
axis. = il AH 2 7% He ol 2 — B8 Z & B Origin.

BMARESNERZB B H Macoaxis; 4% B 4 #
Brachy axiesf ~ M M L BIE R M W L M B X X0 B
B % B iE # Ortho axis; 4% % EI 3% i Cline axis,

TRHAERE SEA=ZHEARSH
B8 Z 2 I Pyramidal face. 81 3 i 7* 47 T 92 8% Bh
B 1 R & 58 Z 3F 1§ Prismatic face. 81 — 55 Bh 45
200 S 4l 5% Bk & 8 F 47 4,38 2 S Axial
planes. $ 3 i A 25,10 B = % B 5 47 8,38
Z [E & Base or Basal pinacoid. H — B a3 47,
i 82 2 B A5 32 U0 F.58 Z BE & Dome; ) 4% F >
2 F.

HED TERBPLZTHARHEE
138,78 Z ¥ 1 & Plane of symmetry, $f 8 1 2 %,
FERBZEEE A .

Gl AT 2 6 BBz R &2






84 R EEREEE.

AMAGRPRELEFZZEHNOT:
(—) £ &) 52 R Regularsystem B R IERZ

B XL % 1+ A
TAAGRR ra® @)

iR 2% & H @@@
SRy P @

< BEEE

(1) A2 Octabedron 7 ZBR=ZAFEZ

T A 7 7 R S RA.8 2 &5

(2) 7% & 58 Hexabedron 4 IE J5 B Z T .
78 T 2 01 B B 5 B R 5E

(3) %% + = & %8 Rhombic dodecabedron 7§

- R BHETHE HEHt—E
AT A B




/2 = 8 W W B W 83

BoF B2 W kR R R Z FEB
AR

(4) 75 @ B8 Tetrahexahedron 14 N >N T
B eEmLkumEE= A% NG S A

() =/ =/ &5 Trigoral tris-octahearon
BmAMBZELD EMEE=ZAE=Z6F
SRR B A 2.

®6) E8H=NEB leosi-tetrahedron 4 iy

AT Ag < R L i B 07 8 =60 5 A
IgE+IE  SET=E SETUE
PRI =ASAER  ERSEAGRE

- AR
N 7AN I3
“ AR
e ”\\ j N} 20 UR\% N
e e T N .
7 “ ' P N
% .
p
4 - i ;
\ 5
- \\\ f' \‘
, ’I Y :
< /N
CS 2 \
~—— \\ /7
-

(1) 7% /\ & 38 Hexoctabedron & fm A T £8
ZEWMELNAZEREZAEAMEE0EA

& WA %
(8 m mE Teterahedron 75 % :.% = ﬁ 7[*? Z



68 Hioh BRH B BB B

I 9,5 A\ T 82 2 4 &5 BY 8% 7k
(9) H A+ = E 58 Pentagonal dodecahedron
FRABZE T AW AHERZ P &H0E

& R
g#rtAil SrtAR  frtE
N M 8 AT

O

Jh 54 A 3R 2 Combinations FiEm AN BRAANEHE 2

Bk RS &5+ AE
FoERZREBA & W I BEE
HEREAGERD ¢
FHb R l.ll
\_‘/

B 7 6 B O TR .
(Z) "5 5 R Hexagonal system A& % 2 &

o HABRALARZEEHRAMEAESR - F

NERBARTHEZBRERZZ B 5



- AR - ®m O W W 67

e A e NI et NP

% 5 + 1 &

bav 1 ] @ i E @
/
f_\_§

(D) AFBEESE=ARIE TR
TERERNEBERE~NRGH#E Hexagonal Pyram
idof the first order; R M Z P RBRBE = il ]
¢ THexagonal pyramid of the second order,

sxt+E  @Sst-E  #ATZHE
g K HE AT s A

#

-

N7

S
() AxHE HEBZEAERZEBX
NEERE—RFE Hexagonal pfism of the first
oder; RMEFZ P DEREZARFIE Hex

agonal prism of the second order.



68 g ok 20 B KPR

(8) 7R 7 ji& Hexagoal base or pinacoid & 58 &
AFEzZ L FgAT=E g T HE

FHEG s BoAUE AHBRRE
axaar (] 2O
rxmew | Q1| /'

Bk 2 §'WFM—J“LJ
B s RRE Lotr—
W i e AL e

(4) %47 7< & 58 Rhombohedron % F #H F
T2 A FEA.

(=) E % & F Tetragonal system & R Z &
B B A % gAN+THE

EfEE W.oBH @
LERZEY \\‘¢\
B2 33 /N / Q}
A LT \\ \v/
A B kP \ //

BEZEHR ZZHEH
Q) EF# %%EE i PR
2R NREE B E ~IE 7% i Tetragonal pyrow-




g 8 = ®H T W 9

id of the firstorder; XA B E B E = IE;;;; Te-~
tragonal pyramid of the second order,

(2) EFE FHEEBZWHUERZIER
W & 5 &8 — IE 5 #& Tetragonal prism of the first
order; 22 JA 4H TH Z 1 b & R 8 = IE 5 1E Tetra-
gonal prism of the second order.

gAtE gEATER  SATE
— BoEHRE  —EHE

N

(3) IE 7 J&E Tetragonal bast or pinacoid B 58 &

| l’_._-,---...z'.\_.,.q_-..- s

1)
]

S
[ LT T TS PSR

ER#Z LT iﬂ%ﬁ g%&i
MEANF .

BEBEREE | )

WRABE | 1L : |



70 ok 2R OB OB T RE

() #& 7% %t + — H
% 32 Bhombic  gpae

¥ JE M, @ X @&
system AR R @
i%’aamﬁ_h'i"
MBEAEAR

Z45 A H

(1) #l75 ¢# Rhombic Pyramid F F &% =
A ¥ Z w6 5t .

(2) &4 A #E Rbombicprism & & J5F | M.

B OF AR R SR TR R BB R

gL+ SLt=E HLtmE
P -

AR ZRE

S=

() E & 8 7 Monoclinic system A& R 2 &
RARELTHRAAZEBARMGRE A




B 2 B W w B @ 71

ANAAAAA

“TEHEHENALRATIHRABALELRELS S M.
gt+ a1 HE gE15
Bk WE ®,.g k@ BaE

A

E2 43 ## Monoclinic pyramid = L+-LE
EASREZABZE AR BERRRT

EREAEBERLEHE
MERBNEABRESRZ

W,
(R) =81 8% Triclinic system A& & 2Z &5
S R AEBBEASEIRRTRAD

B A, -1+ IuE
£+ AH =ERRRY

385s ¢




2 Boh B oW OB HOHE

= & $# Triclinic pyromid WH ABBEAE
BEABERMBARERIES 2 4.
EEOREE BHZER  SATE
B L4 78 ¥ SN A T * &
Dl b2k A — % B
FHEBZEAESNBE L
EE-MzEAUERZE LT

A B2 8 R Tvin aystals. Bl N B F 5
B = =
R A )

g BFERwE LZEH
oG Yy 2 4y BB M A B L 0 An
KB BEYWZEHELste, FREBEE
Metallic luster 3,4 & JEL E It ;ZNon-metalliclu-
ster 241 3 I /¢
(4% 1B S0 0 e 4 B R U Y A5 A
] & Bl 3% & Adamantine Lus-
[ ter--- §,4x Hll A.



k& 3% 3 2 Glassy Lueffl],7k
Al
Ik & Bk %{ s ﬂi 3 32 Pearly L. 5,28
Bt & A.
I 1 Ok 2 Resinous L. ],
it H-
48 & 9 B Silky L. B4
| AR

ReEBABTHEFSHLEZEINBATESES
BRwTHAELBMy L0 6 S8 % 6.
EREE ABZE&Cbur -4 EE
Idiochromatic {ig g8 Allochromatic - F&.4n 7Kk &% 5
MEHRTESELBHEARESRED T2
18 435, 16 & B 0 W B0 W % T 4 4 SR D
G EBAEZEIRERERRZ AN
EARABRAZAAETESRESBEEY
BEASH DR EETERZLHE
Pk 2 6 F g R Sweak; ADLERZHRE



74 Hoh BWmy R HRHE

{8 9 4R
BEUE WWASWEKL SR EH
&0 K B R W B U9 R
WAREHE LRPBHNEDZ L3
B W T M55 Ok TR BR W AR AT T B E 4 &,
Wz RSN ARY T4 =B E I
BrERBAS —EELNE SAT —H
ZEFEERBEASMAZ
W AT A HIE AR
B SR SR 2w
M FEEZ TRERZ R
ZHBEFEZBEE 0. ,
BE BUBRE K ZH k|
S 45 0 0 S 5 B B 9 (e
@B BEBENE L
BRBZEE Polarizatiou of lig- \
MEAREZEEAERE £ N
GREREHN HTEERE




B o B B oW B % 73

PN

HOE B 2.

BEEELt ABEOZAEBEIHAR
X 8% 6 A [l #3852 % % TFluorescence, 2% A
I B S 5 AL SURR B B B B NG R B W IS,
g2 3% — i O &30 Z 1 % Phosphorescence, £ fii
A& E

BEENE BYWRANEBEBRZBERER
31 8% 4y &2 50 B R i Blectricity. B4R Al 3
B EH E W

MBAREAAWNE-HAEE~RERBEED
Fo 0 4 EEBRERBMNERE

B WY b EOF B M Magnetism, BEIR @,
TEREERASEHARLEEERE LE
R 2 A 8 AR B O M R TR B 5

BipE WRZETRESESRSER—
<,78 2 @b B Pusibility. IR AFER Kobell
BT S o R U B T

—fg EHW®  BARE 525°0



76 op B WU R R BE

—E &éAa. WKk BE 1 965°0
= BERMEA. WXAFEARER 11750

ME BEE B RERXERE
1265°C

nE IErRA. WH RS 1296°C
NE HHA. MAERBBEENZ

54 1300°C
LtE AHE B Wk K OF BRI
1430°C

BE LYz B E T B Hardness B
K Mobs 52+ 8 D) By K #&,4% H 1% B Bl Scaleof
Hardness. T 4H th i BRI T A & &K W& W

W

i BBUMEZ  REERG AR
i RIS Lyl SR TTTEZ

- R EDEEZ T
S AgE EHLE

mEs ARESSEZ  DuUER EREEEE
[Eplpren|E T SEEELE s e e E




B - B WO E W 7

B 4 B R SR 2 B 4 Wk 7 B AR
Yy Z W B T

—JEBE B R | EHERHE ¥
=E . 8| | NESRE i |
WERE & 4T LBLeHE &R

Bl LEWwE-—-EZHFmmsREHR
.78 2 B8 g Cleavage. iy B i BT A Z HAB L B
B i Cleavage plane. BS B & 56 & B R 52 & Z Bt
MEMFMAEERSE AL NG RERL.

BERASLERBELRERAZREEL T LR
i B B 55,k 5 4 55 Be

O UBEwBRZRosREZEAS K-
% 75 7 2 B .38 2 & O Frachweg 0 22 F
78 .40 T
—, fEmm  mX | =, 2ER BRAE
= g AE | m, FER

BEM WWHNZERNEDREED



@ ok B OW OB OB KRR W

enacity. 3 7+ B¢ & 40 2K

(—) B ¥ Malleable [J £ B2 2 58 /& R ¥ A,
n & 6 6 5.

(Z) E o Ductile PLJjEEZAEFIRAM
hAn 4z 61 41 2.

(=) £ Flexible D Jj #i Z W A B A
BHEERMEAE

() BT Blastic WZMAEMZWME
. an & B 2.

(F) B B Brittle %% 2 R ok 8% 7 B dn A 3%
.

X) 24 Sectile DL 7] B Z,88 IR b BB

5" 2

BE AMBEpZEELABRBZANE
2 % B,58 2 Lk 5 Specific gravity.

ZUW RUHREBEFZEMIL WL.XEORK P2
EMNELNT X

W - :
Wy 6B



- S < ™ w W W 79

BE BRI R 2 B 2 B T
ste. KBRS ESEREER
W sl 2 7 R UK 4 2 4,

B Mz AHKEES Obw. kS EL
REBRLE KRB AR SR EH RN
REFLLEAR LASZ W

MR DLIE PR R — R R
2 $8 Teol ortouch. 1 T 4 18 76 Al & 148 %
BB B .

S-85 HRRLBELZER

W R R T UE Y EEA
— 2 An SR A LB R TR 2 % Bl
B L2 T BT AR R
THBESBERERSF A EBERY
Z @A 5 2 R S B W E

REERBBZEESBEMNT:

() ABIS_BHEFECEERLEEERY
SILABRRKGEREELBBERBY P ZHEWE









82

%*%W@a%%ﬁﬁ%

TRARAR A

BAREBE-TILBERDZBRBR @%’LZ,
MHERBREBRRDELS WA RBRE K
HESH IR VR BRI A 1 6 PR BOE 88 2 R W T 8

AMBEHZER ARBESRBERM

DHRABED ZBRUELEER

T B Z,

BEBAZWEABEHBERAR R 2241
B VT A R A R BB I F

% & wm 5 2

e — A

2 s i mip s

2 B & i 6 CHI R # &

% &% )i wBE (NE 4
S RC R IRE T

B ah B AR e 15,) & .

o )% ) GlEEEYT &

B )l #|m [ W 8







84 ok B R DR BRE

5k 2 B R H 35 % H 88 98 Outorop. B I
HEHAAERAZEREREDPHEZES
BT RBBENATHERE T ZE & 4

W BREEE 2 P E R Gl Mine 5k K B
EHYIBEAS LS UALUBLUSEE
WILREZ Bk B E W B RIEER
BEZEB-RWEEERKEL L F R
Wi 3t Zh A Rk 2 oK 3 BB R L LTS B
3y %97 B L8 T B B KR 2 .

HEERAZEARBEATEEE4E
F-ErHBEAEIAMBBEELERBZE
ol — — R 2038 2 R R
MHEEBEGUEEZ FEELFAaRZ
EHSTEDNERERALE L



B =2 8 B A OE =B 85
i i
B A W =

BRAR—RERUERDRATNRBER
WRZBHHERAZARTSEKBEE
KB EER R =82 EmT:

B — =
K B B Igneous rocks

R 3% 3B 3 A vi e T Bk B M B LR MR T
BARRZHBOLEFHZHABEBBHBEESR
BREGEMEZESERBEMBEHXKERE
2 ZFECER L 0E B HB TLER B B R Hb R B 6
MZBANBERLZABEEDNEHERELNE
98 2 — BREE B Y b B R B Ak 2% I 4R R 4 AR
Z 18 8.5 & B

E—8 REE

REBZIEBARERBRBARNGEE







®F = 8 B A OE E 81

BB ERBELAERSHABUERBER
BMASHATEEGFREAGHFERZ A

BER BER Pedtite WA R E
KB ESREREAANAEZRKRS
BIERAEBEBEBREAEBHARL
%8 52 £ i 7 5 Serpentine rock, 5 fE L B
Z B LT 5 4 6 .

BE_E EHE

BEHROAMBULEEIRBO B SRR
BAXHAERRURERNRERBREREREA
Z K 43 3 m T

AEREE FHRIE Quab-pophyry 7 F
1% 28 7E B WLERL B IE R B W 48 GH
BEZLELBEAXEZSZHEAABES R
MEEEBRZABRDPAREEBRREZN
BB ENBAHNSBILEIMZNRB
BEAEGAGENEZHUSRERB R
BRAEXRREGEBEELEREDPENIEBEE






5%

il

= B 5 oBE = 89

esite. W {it 2t S /| & ﬁﬁlz‘z}ﬂﬁfﬂh‘k‘ﬁ.‘ﬁ
»IE i B

TEE ZTRBEBsUfZILBLIARX
2248 RAEAHERS A¥ A
EHREASWRASREARERRMEERSE
A E PG R ARE A Z 4.
ARBERERAESA 2B 2O EL UBER
BE R 4 2 85 A R R AR o2 PR IR R R F AR ok A
EEREBZRRGBRERAKRFHEE LN 2
ERGEREAFENZGENESHHBERBZ
LS &R R BB 2 TR A K B i R R a8
% B & 2 T>A 5 7 2410 % i 6] 0t .8 6 7 6 &5 8
& B 4 Modn 1l BE 2 3R LI 2 FE 8 K &K 6L E a0
2 IR F B0 AR b 6

EREREA HEHEBEZREFMILZ
AR RS A EFEAREKRZ BIENE
o 3, T B v T B LR BER K A0 A 2R Al
HEAAERBEHOIEABRREBERRRESF













B = B B A OB O=E 93

FEB K WE Volanic bomb. Amggﬁmg
Tuff 3,75 M ok (LB P A B oK o B IR
ERRERRNAREIEDBEEED
SR mIEGBHARESEM
FE A B IR SR Schalstein 5 £t JK fft 2 — ek
RBREEERBEFBAAUBEAER RS
GEZEAALGHZENAREZ &
B-&H E®
FBRERBRBREE RREZIER
T 7K 0 oK U I O LA B MR R R Min-
erogenic limestone. J§ 14 Itk & & A 8 2 b T B &
% %, L 2 A K % Cale-sinter. 5T 4 £ T i & K
gE 5 Travertine, R E B AN BZ AR A Oolite.
ETERERKEEREZA.
BERAEERCHRLYIERYE WP
ELETRBURTE SARBREZE
HEBEIAMAEBEBABEIABRKUNRSE
# 7 K 5 Organogenic limestone, HEEGRRK






s = 8 B A OE B o5

g = E
2 R B Metamorphic rocks

KBEBRESRSTZHERBRXABE MR
KEBXBRBERESSEZERBHFHEHK
BEA B8 BB ES KK ¥R KRB
25400 B ok BB 2 5 8L SR 3R IRE AR IR
Bz B SR E R 2 LR A B R 2R
5 R g B B

E—8 HFER

FHEE CGueiss RERBZRSBRERBIE

EAARERANAENRERBER K R
EREAHBALRBZEMNEELER
BRBBRPZETHESAIBERABES
it &5 & B 55 Granitic gneiss, B B K FE 5& Bio-
tite gneiss. 5 [ B #F 5 Hornblende gneiss, 3§ &G
[iE B2 Tale gneiss 2.
E-Em BEAEB
& B K 5 Orystalline schist JF 2 F R 8L #64




96 PR B YRR RD

Wz RE T EBREAER K M sch
st, ¥ B K B Chlorite schis., 75 2 Jr 58 Graphi-
te schist, 3§ & K 5 Tale schist W FEEE R
.

2R B B D LIS A T AR Phyllits 2,3 2 %
ERAFBEABREZPHEEGTHAEREBEREHE
BLEEKREREB.

% m =
Bhaz Bt kBl 5

8 A B T O B AR B A T R B2 3R B
H Z B 4k Weathering. [ gL+t ZH
B2 R 2 1 ALK ERBZEL
B 2 A0 RLLER HE R
iR R o
BHRDEEE SR
Yy #H 1R W K = 58 Soil,

THEEXREYLZ
BrFETUE L &










B | OB O & = 9s

R ML J& 2 T8 g Fold.
REREEPERZBEAEED B E LR
%8 DA R 2 0 N S B Re— 2 1)1
REERTERDIRCLUAFANSESE S E HK
EHRBZBERERR LIRS R~GAREH S
MAEHFLZFEnkERNEREXF L8R E
XHLREBREBNZ S5

M ZREREHETHBE Anticlinal; 1[5
K E MR E Syncina. X} R R E 2.
/W AT B2 B A e R R Al 2 R R
BREEUNGT S SRPE K S L EX
FREZBRRE M2 HEE LG @RS
WMBERBEBENLRMEEHMBRELRE IS
VRB A 0F 2k ) BB 2 R .4 3R 00 & 5 B
JB & Wy b BR PR T B AL — 3K R, — B %,
5% W AR A AH 45 4T B 8L 2 B B Tault, X
EE¥NEFHE
RPFREEERZAREL BB OE RGOS



100 Hoh B2 @y B2 R PR

BT ko 35 B — M0k 9000 % R R 0LE K RO
B ok 7 11 B 5 B B 2 % K Il R0E B b T 2 IR.2
B K 6 B % 2% .

RouBgEn@mERAN 2+ 1B
HENZEREELEZR W 5
W8k 3 AR ESRZ
J 1O 3,80 10 T B K
HR R 2R AR A
18 # % 10 - 50 I N4
8 3% 7 % B = + J, R 5 SE 30%
5 W R 2T AR 2 AL g

BETH HRBZHER

BRBBMWERANZ BELB%RZEE,
U AR RS EG AN TR R OR B R S A 3
HEBELEBZAMASRE BEWR) a2z
AL EBRERERERESNEBSED (
B T) EREE H ab.IE 2,80 M 1R 5 3 I a8,
U EFEAERZ RN E B B




) ¥
B E
HENE
£ B
& an /s
1y 3,8
=% 8N
K- (B ) 0k 4t 3 & b o BUR B 18 A
R FE N Yk 7 LA A KOl IRkl B,
& Ll Bk (g TR &
REBEZHMBRAHEERBE ZB AR
BBEZBLERBRBZESBAELERZR
48 B A 5 LIS R 0T B R0 B B R iR
B RE IR BB RN R A IR K Ik AL R I R
ZHEWMBRRE Avtrim T HEFRAZR
BEBAAEIBEMKIZ2EKREA
BE=H BRZOE
HEBEIHMEZEAEK.




102 Foh B WD R BB E

BB — ¥

W% oz B OE

E—85 HERMLEZHR
B & A B 78 Kant, ¥ A $i % $if 5] Laplace, i
Fl 2 ZE 8 Nebular hypothesis P LM AMEHE &
EHSMLBAFEZ-HRILUEKERA BAM
ERRFTFRBERE TERSGABHRRZLE,
CEYEREARBAERRET AR R
A A TAFERBEREZEMLEZ I
FBAZEBIENEBERTREEZEE

B 5 4 B Fossil

HEREREDESBIRG PEF I
AUHFEBRTH ZE— Rz 8 E MR
zZLrMBKREGDEERD Z AN DS
DBIGHRZHTABZESNEY ZH4AH
MEZABANMAZSHFRE—~RBEZ
BEANDEMERBERHAELELNE
BEHEUAEZEDEAREEER R




s m B8 w B o = 103

HitdMACRERADPEEA LD R
EEAEBRRZF OB ERLZE
MMk SGAELURERABEZAAEFER
—BRELEFREEHRNIEER Hmit
#& 2§ 25 4k B Leading fossil,

EoH MERR
BUEHRAMEBALEZEZ LT 40
A R BE AT A R

—, kK & 4¢ Archaeanera W BH B LS H 2Z
BEREBEFEHARBSESABSIRAESR
TREBEARBEZRIRESE A A EH
HEEHMBEEARBEZLZHABERHZ

g L + t B
B 6L 2B B

[

—.,

5 R’ gAY mER



104 ok B2 B W R BAH

MEmBaBHARAE LREXRERZ
B A2 R AL G &8 A% Al R EE
b7 5 B0 B B A 4 i BLE0 BE HE A e
KERMRABABFEUEZZO0 R ZEEHA
BF 52 #B Gneiss Period. F| % & Jr 58 #B. Crystalline
Schists Period,

FRECEZEERESTREHNES VURHBES
Zhmk FREBEEEAHMUERU-FBFHEE
ZHBEURATHZASRTEFEERX LD AXE
BERFEFBEEHBESERMREARRELZ
BAERBUBZEEMFHEFERZIERE.

T & ¢ Palacozoicera A RBARBER
BwERBEAREBIFRLEUERBRER
45 = K F EAR Cambrian period,
75 59 | T #p Silarian period, F| jB Z #B Devonian
poriod, ] B #R Carboniferous period, | — & #B Per-
mian period, 5 1 2 Uk B & .98 £ 18 .4 BE
BERAHUEWSRRAELERF RIS


















110 ok Bomn B RAE

ERBEERAE—CEARREGFAAEETDZH
REBEERERRBRBE ZXE &

VU, & L Cenozoicera i A% & #7 2 fGH K
EUWFTANERZEERRBLEUDER
BERBERBREFARBRZEGN
hE A E RS R ROK R L R
HAREBEREHSEXTHAHERNEFEESE
BZRAARESTH ZB:HE = Tertiary
period, ] &5 70 #B Quaternary period.

B REEREBESEREREEREKXR
2 Eh Ak Z HR 40 B .0 K A BRI BR
H Se.am e B 4= 250 8 B 2.0 B %57 IR L
JEBE Z T 248 = IR 8 ek B 38 K A Ak 45 1
RKBLZRTBERADP S WERELE2 M

ABZRLRFHEENRMZET B 0,HEHN
ZERDEMARZHEBRLEXRZZET LSRR
BREECZVEETHINGRIBE T K SE B &






112 Hoh B2 W OB 2 BB OE

AR ARERELEREERSBRERR
RUBERENAEANELLE BRRR
Rk B S0 T 48 5 T 2L 5 X Age of mammals
BNEBEERBEEEZRRAIEERD
B .08 LR B SR A R SRk W 2 sk
B 5 Do A L A
Bt 7 # Diluvial epoch KM BE,ZERBEBARNE
ZARBMBAFEEREAEES 2G04 24K
# 95 58 2 ok B Glacial epoch. i Jk ¥ 42,70 H B B, & &
ZBETZEIDREDERBLBELVEIAHE
EHEZENMZERRBLUEZEEEEEE R EHE
EEERTEFRBAEFHRIAAE I LRI,
s,k WA ZHRFRFEEEE NE D EESE
EESTEDHENALREFZHIREFEZ 1,8
REBRAZRZEETILRREHES BN & EHE
BRWERABRRTSREESEEEINEE N
5 kR E D
ERPRAEDZRIFLZETIHAUESHDEE,







114 Bop 2 B B AR E

MEE BB Tronage EEMA TR S HEBBZH,
SR 1A A AR U O R L B R

Hi £ 5 ZA0 3 Bk 2 2 8 ol 2 H ;s
A W B # % 2 B8 i A0 A HSED 3 2 #5840
A 2 BB UM IR TR R AR A RIS R W E
REEEARETEEARZBKE A8
BAEL .

(#)



m B W W & & 2 115

N

(MG B RBEE R
() FEBLEZE

=) HExE
AR OB |HOR|EE | RE(&EA | & i
aem @ #|@ & s |5 @ | apeeranene.

(o) RexE
zm| & |doR |mE|RE| &% | % i
ke & |4 | 258 |156-193) & il | HERHEAEH.
soom | R e | s m|si— 43 | E ¥ | wowneeen
s (LR wwe 3 pe—se| v w|mmpevimen
sorm | mamn|m s[5 |% @] mmwss

=) BE&E
#®| & | 4R |mE|RE| &% | % 1
ganel B B |e—uh | 1619 | & g | s R,
aam| e al@ wla—slu s | emeee

)

() REeREERH

2| € [VOK|WE RE| &% | % e
mmm e x| B |2 |40 & 7 | s,




118 ok B D R R
maw B w|wm k|22 |13 | ek,
swat || k| & pass|sz  |x ¥ |wmmewms
A B8 K| R 2 22 R U | EHEE
mama| & Bm| B po—ss 12| 5w |mum.pesk.
ame | m|x 2|ss [59  |x ¥ |mmzmes
() E4E&BLBRESELESR
—) HREGESR
%) & |dor|mE|RE| 8% | % i
mEn | # | ow|is— |85 |m &|maecusen
B O |# % |8 %|15-2 |35 | SR | mmmm.
wow| % | s |2 | : & #|eemwmass
(o) EHERER
£F| 6 | HoE | BEE | BE | &R |4 i
B owla m|sx|ees|s  |x v nzums
wrx| & | & |7 I | el o,
b3 I U}
) BREEERRA
awm| o | vom|mE| ks | 85|k B
LI e e A s




i 3 OB O o' E B 117

wet o A [t 352 | £ | % g%aﬁmﬁé )

& E'% B éﬂ?&isl 6—7 | 65—7 | & #_ﬁgxmg.@%ﬁﬁ;_l

() FHEERE

wm| & |von|me | we|ex|s #
ALEE [542 | 4135—1 ’:z.s 8 & 7'5%& é"h‘%ﬁ@@ﬂ"

(#H) BREGHEESXE

28| & |GoR | mE|RE| &% | & :
waEm| B | B |22 s & | memn
mgm| B OIB @[ |+ |7 u|mese

R) HEEBRKEZERE

@ FRERERAE

% B| B (& E[E E|l® o &
% B B|A EBE H 5.6-~6.5 FEFFREN:
% |, ¥ & H 7 Bk SR BEREY]
B | A B & 2] d TR
= E | . # B 7 FEW
=il A | B, kB = 225 HRE
#® Bl KB 2] 25 BRI BEERA M.

@ ®HaE



118

5 o B2 W B K H P

(F) HEERB=ZZE

AR & | MR | R RE | &R | i3
#H OA|BHEE] B (1 21 B 8| HRARR.
A ow|ass| o ju-e |2 |8 4| ssonnss
Bepin ®m] B |2—3 |27-31 8 5| BEEE SR
age| a | o |22 ln o) sEeses

@ BE=DERBLE

(A) BE®mRBRE
#W| & | oK | mE|RE | B | & |
TR | o | B |8 |27 | x4 | DR mEea |
s o3 | B (S35 |7 7 | EMOTAREEER |

(B) BEBRABRE

& ZUBRBERBRER

8| 6 | R EE RE| &R | & i
B[Ryl B |se—t |87 |® W[ wsvkarrms,
® m|emmE| B |+ |31 |% w|semese
wir | mmm| B |5 |82 |x & | ArHammzam.
man |wmm| u |35 |5 |8 ¥ |mess
wgn B K| & |0 |26 |m a|POmBEAREE
pEn B K| on | |2e—24 = o | mamszmkEse.




W B2 W & @ % = 113
A B | MR | EE | LE| AR # i
wA| & a—x | =6 |28-sq| m &t |mERes
mmE| m |m—k| s |03 n 4| eerenes
ek | R W
S R|R W

() #ER
| & |weE|mE|RE|BER|s H

N TECR

e | % ﬁl B 66—3 |37 & jjl?ﬂéu B BMRLT M
B R|E W

@ HEREREE
AR & | MR | EE RE| &R |4 B
& AB|R W

() mEELUERE

M| B | R | BE|RE| &% |W i3
7 %([EEAH u |7 25—28 x ¥ | WEFmE AR
s | TARE] w |7 (s | | R
maE|x /] | | 65—7831—13 & |+ TWEA.
— i;;%ﬁ‘ B |8 35 & | &k BB,
W E|FERES|S B9 4 R F | ERGRIR. R,
P %&.ﬁ%ﬂ B |10 35 & @ | AEBRSES




EPRAAWETH

% BB K

8 R E R - SRR - B .

o IR - EIGERLE ~ MR BRI KX - I

SN REY ~ ESRENENE - BEEEER
R RMRERR ~ | BISENG -

B KEE R

g HEHEE RO RSN
ey - | BUESHEELREONG - HES
BOET - e N ~ S

G018 SR Br i G DM Brgss

RIS

2 REHERELEEREHENER -
R REEHESEENEYE - GRS
ph - HEEERNOERE - KBRS -

F4ESH

§, 8 KRR ~RE « HEHRERR -
= Sl - (YERRAW - SioRigies
~ L EEIERNOFE ~ BEER .

s H B R B

& LHmE Y ~ K BE - 22ethERE
B E SONER -~ B0 - R - R . BEE B
i REFCER ~ EHEEMN ~ SREEY
SlEeNEH « FiEHRNE -

EREFES

FR(46)



PEEHR ﬁ»ﬁ
A L S

B &

RAEBEEEZE
AF AWEA 0 BRERE

AR, RERKE
WEAEE, REEmHK
= 3 i,
B F ARSI, BiEa
B, SRR,

&

Ba g

7 FAf RER DEEE
TEEE, RREPE
#, ELEWheERE
"ILEE TE
Z—UIRHE, REIER .

& g

TRy S AR
BHEHOWNEE,. kF

EEEE:, NRAETE, % |

UL, OB b A
TRYG PR, DL BRI

U B 2

~H—TE=f R B ERERE

A DT

ZI, TR

%@%ﬁ%é,ﬁﬁﬁﬂm
/ii I

Lz

.

& M o=

—- B 3t WHE REEE
FERTEHTREVRA
B— LBz, B
RSek, MBgt, fei
i BIGAAETE .

FH = f

— B A MR B
_BEBEXE, DG
B, MAEH=S
Rz,

7~ (43)




B E EFE R OE OB

H & # @ A
FrERFF

A IR G DR IR A B PR R B 2B
BHEREROERESAETRERBEEAR LML
ZHE

FERHHRIOEFECE S MEX A BB RAE
BEBEEMRETIMEZH

FR00)




I 2 %Wl ® A
W EZH S
m&% 4 o

B (o = EX

s‘t‘ﬁﬁ%@aﬁ*ﬁ%zﬁ%ﬁ@m M= R L e
EL%%EE%T%Zﬁ%m%TT%F%ﬁ

ﬁ% {m ISR l‘!
#%mnﬁ E % ?

K%%ﬁﬁ%@%%ﬁ%%?%@%@ﬁ*%“ﬁ&ﬁ
S R Tk B SR B sk MDA B B D BT —
SEEER S

REH TV O# M

L7 7 #%‘ 5=

%%ﬁ)%%q_ﬁ
B uIE LA LB MR LR R ERE
o R SR OO R T R S W R 2R AR

el i pos %
e % < 208 B
e 4 ETﬁI&% =

. AR BRI R AR A B AT —
JEMEE 25 R EAUR -

7 20)




THes= 2 B B R E

Qﬂ‘ooooo‘oooooooooooo\oooooooow
= R ¢ 2
o| B | | Sl [FEE®] )
¢ BEEe 1w met |BT| wisd Wiy 1w e {
¢ Friggo ™ | s EREENELRREs )
RISt i T 1= PN JRAdlmriatol )
0 SRFHKE Rty i RRAENE L pecamsasandas
AepEREaENgEes | A wedree ) ol S W
¢ Yo o R N e ﬁ BRRLHE
s B d
) e B 2 Wa @T
nﬁw_ ﬁ #ﬁ rmNA H » 3 14 e
B RHER Wy s me
MEME 152 B BR | e e ¢ HsE
HEEHTES S B NHESE REEREE S IR S
¢ nmsmxmaagenge | |8 WREER G oo e
Q EREMSCSENRER D ERER @aﬂg%mhe@aﬁuﬂﬁ )
{ EREHREERe R | RN )
?000000000000300%80000&

FN02)



C(HEND

gho— KB WA/ B MBI K
ﬁ°ﬁ%+wm°%m+§
Eﬁmuﬁlj mo—f‘ﬁ%m%%
B & Jo M ol B X B
TEREXSXBRE S
Jﬁ%ﬁ?‘ﬁoﬁﬁzmﬁo_.{’ﬁ

ZR(12)

.g“::::::::::::::4::::::5‘::::"%

0 B A e

_ % g BEERZER %I%

7 7 Rl Rl 47 &7 gy

Bi BB EARARBARA %%ﬁ; g
EMRA PN q:knpérp th 7 4Rk g@’@% ff
R | A g S A
E%%%E@*%ﬁgﬁ 3 % . e o 2 ?\5&

il £ R R ety
BB e T = RER 2 g
R R MeReE B o aR %

~r







	目录
	绪论
	第一编 普通矿物各论
	金属矿物
	第一章 金矿
	第二章 白金矿
	第三章 银矿
	第四章 水银矿
	第五章 铜矿
	第六章 铁矿
	第七章 铅矿
	第八章 锌矿
	第九章 锡矿
	第十章 锑矿
	第十一章 铝矿
	第十二章 镍矿
	第十三章 锰矿
	第十四章 钴矿
	第十五章 砒矿
	第十六章 金属矿物结论
	非金属矿物
	第十七章 石英
	第十八章 长石
	第十九章 云母
	第二十章 橄榄石及蛇纹石
	第二十二章 滑石
	第二十三章 方解石
	第二十四章 岩盐
	第二十五章 石膏
	第二十六章 阴矾
	第二十七章 硼砂
	第二十八章 硝石
	第二十九章 重晶石
	第三十章 萤石
	第三十一章 磷灰石
	第三十二章 电气石
	第三十三章 柘榴石
	第三十四章 黄玉
	第三十五章 钢玉
	第三十六章 金刚石
	第三十七章 石墨
	第三十八章 煤
	第三十九章 琥珀
	第四十章 煤油附土沥青
	第四十一章 硫黄
	第四十二章 非金属矿物结论
	第二编 矿物通论
	第一章 矿物之形态
	第二章 矿物之性质
	第三章 矿物之产状
	第三编 岩石概要
	第一章 火成岩
	第二章 水成岩
	第三章 变成岩
	第四章 岩石之风化及变成土壤
	第四编 地质概要
	第一章 地壳之构造
	第二章 地壳之发达
	[附] 简易矿物鉴定表

