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#.% (Introduction)

I s£3%(Definition) H1 B2 S 43R Ceology , J5
W52 Geologia FHEETi 2K : Geo B HiZ#, Logia BFHEZE, K
A Z AR E R TAHE Bk 2 ’lzﬁi\ﬁlﬁﬁ‘ﬁi?ﬁfla&ﬁﬁﬁ-h—
B AHEAL R sh 2 R, SR ERZ TR R IS A A
Z LRSI | (LG 2 75 SRR K2 B AR A 2R A VB R
i _k— B4y 2 ¥ E N I R E RS P, BaR
AR, BTV Bz R O i B i RO o

IT #8724 (Parts of Geology) HEHSELUIHIERE
P75 2R, iR B R 2 W L BB o SR (U F VB8 S RH
AHBAN: UK %3 (Meteorology) .7k 38t (Hydrography)
S, R ENBESIZAHE, HEBRZHPEE, BRMERZ
B4 HAH 25 M, IR, Z50mT:

1. B 773t/ % (Dynamic Geology) APIfRIARHME L&



2 X B #.H®H B

A — VI 2 BRR R, RE R4 Z R U HBY
1 Z ANy T 5 T =48 : '

A. A8 J7(Endogenic agency) f1#E K |lj82(Volcanology)
Bt R (Seismology) ,

. B. 4L 8y 77 (Exogenic agency) {3}% #3054 (Physiography)
Reits 225 (Oceangraphy) ' |

2. Wi BB (Structural Geology) — KPIERBHFZE HiFRS
FR—MERZHE. B AR 2R, afRgRh e
(Minerology ) 3475 8 (Petrology) BM R /B # (Metamorphic
Geology), '

3. x5 /A M (Economic Geology)  Ac[H/f%MES HiF1 5
ZEHERGH, MBRRARER, MBS ANEHEE RS amK
B (Ore Deposits) R KH#1/Z 52 (Fuel Geology) ., B3 5
(Agricultural Geology). TH2#1/Z & (Engincering Geology)
R a8 (Militery Geology),

4. 5 88 (Historical Guology) APIEhRBEMMAZ
BRI BE Y258 Bl o HE 7 HB R PTRE R s 2 FHER LR IR
2 (Geogency ) , Hi f§-E8 (Stratigraphy) i 2y 5& (Palaeontology)
X5 #y ¥ B2 (Palaeogeography), ‘

TIL 3% % 7 4% (Characters of Geology) HIEBEER
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B AR DIR—H B R, B — s R 2 M R
Z P BB 6 R R 2 R U 2 — DT R R, 1T
LB, HET SEBITE  HERA S R ETE ) , s A2
B 7 IR MO RS 2 E R R, IS S BB
HARAZIE M, RAER B 2 (&, REEIE R R TR
St QAR SR L L1, (AL MIRA, #cE
Pk 2 RS BBl R, . :

IV. B 52 FER] (Application of Geology) HIE&Z
PR B, AR S S T B R DS W 2 AR S M
BY., T 2y S AL TR R 2 S5, T2 DU RE TS 2 7808, 2R
R 2, TR 2 B R 2B, T R 2 R, e
B -E A, TR LIS R o, SRR, 3 T 2
o BEERGERE , A IR 2, AR 2, MR 2B
% s BARFA B F B S, SARIE LIS, IR T 2 JE
Fi, BREZ B, 502 R, LI KA Tb 2 5008 , B 2ER
F MR BT e TR T 2 R, 2 B SRR B S A 3
5E S FE AL R, TR R BB 2 TR A RR
BB T2 R . TRMEHISEZ 2 B2 4, LB T
PR ZRIR, L AARBR I, BFE MR 2 KT 2
TR B , WA 2 R .
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V. #Z gk sk (History of Geology) /KB, G
Bt B R, T AR, B RE ML 2 i, B R
BRI 65 R, SRR, SRR, B,
EUGS SEA S (SR B, AR, it/ A KR 2R
M, BERSLE VR A A AT b BB, RS R E 12
T AT A R R R . KT, SRR
2, A MBI LB EE R BB, LS
M BRI P, SR A, TS HFRO . + AR, HI
BB FHR, 1790-1820 415 M B 2 (AR, EMIERZ
H, Werner, Hutton B W. Smith 38—k 3%, Lamarck
8 Cuvier WK%, 1833 4, Lyell fE#/'4 #@ 5% (Principles
of Geology) — 8, FER s 1, B A £ 2l -+ tAe A
%, 4B E R R RIS, AP &R A UE 2 2R,
REMRBLBE—H T8, W2, 04 R, AR,
HRAT, P ERE DTS H , 4587 B REH S .
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& 8 %t 2 Hi 3K (Earth in Solar System)

L kB % (Solar Systom) AW AEA ML B2, B
oA v B R T, LR AR 1A T o BB R 2
BEk: Hi78 (Pl ane'; )y AMTE (Planetoid) | 78 (Satellite).,
$HUZ (Comet) K¥i& (Shooting Star), HAKFTE: BIKE
(Mercury), 4 /2 (Vonus), Hi#k (Earth). & & (Mars) . 2
(Jupiter), 4 & (Saturii), & F JE (Uranus), #¥F 22 (Neptane)
MEER (Pluto), B = HRAERKEFIELIN , BBRTE
(Intorior Planets) s b ik (BT AT 9138 B4k, RIS AT B2
(Exterior Pianets) , A7 ST B2 7% , S5 B
Ho KLU IEZ B, 11— N R S4B, O Tz
£ IREE I LT, BB R 5 B S K 5, Bk A
RIAZ MR — iR, 6 SR (Moon) s KA =M &
AR F A RERANGE: BT EREELS
B— iR SR BB, S R, ST Ak
B, TR B, BRI R (KA B, MRk
25, B BER, B B, B RO 5 SUM A &, RS
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fa R (Meteor) ,

II. 33k 2 B 3 (Hypotheses of Earth Origin) #iEkZ
B, AR BE R BB JEH » K94 FAIZHERR:

1, B= 3 (Laplacian or Nabular Hypothesis) 32+
ABAEHFEA L. Kont R A Laplace Brfil. #¢%&slkE: %
REPIEFRREEE, W B MK, B, REhig.o
TR i AR M B A1 S 1 , T o AR e B R 2 3R 5
SRR LT § BRI AT 2 o A R BB Py SLAE M7 2 o PR BLERZ BV EE
Z: (1) 58 BGER 8 » ELBRBE 5 B, B R S AT TR IR RS
TREAERRR, ()URIERITRATBIZ B SV, 5T HH B
- BOBEERN RO BRAERBZHC T . Q) HERATZ A,
BR B B RIR I LLRRE
R 2. EF3 (Planetecimal Hypothesis) - M3RIFEENMTE
F, 0% 1900 g A T. C. Chamberlin 2 F. R. Moulton Sfrfil,
BT AR 25, AR R RBLS Aot RAGBLE A, B
BT WML ABZE AR, BABRAZRAER. KB
KB, RN Z2YE, A, R RRESHE, AR
BRRER AR, BUBRMATZ, UBAKRTER—MTEE, Ak
SIATGES: A (1) HiERAAEE 250, To R BIRm AR,
Ik R 2 EsE ATK. (QAXRITRZY BANEFRE
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Bt BRI (R 1% rh SRR A RS T 5 51 R, 9 e B R - R & T
3

3 S E8is43 (Gacious Tida! Hypothesis) p3% XFBHE
3 (Evolution Hypothesis), £ 1917 £ HEEXXH%K J. H.
Jeans S B HR Jefferys B dll o [ AR APS X B Z KEE5]
BT ARG, Tt SRR Z EAKEN , FR 2R
(Filament) , 52738t #ft A PR R 5 , AR ILZARM & , O BE Fe /N5
SER A , R AR E MO R R . B PIRBoH, J7 IE
BATRAZIF L, R o
WARTE, MRMmRiTE,

RN P~ X2
—Exh ’ » o .
H— EX BT, B AT BB AT @%’h I, -
Bozvh, LA R ZBRRA T L) é

BERE W 2RSS, 42 H—l EIAR
BB 7 S ELARBRS , 300 HY ARl B T A (s —IR) #E L= 1R
Bz, — (3

IIL. 3ts5k:2 /R % (Earth Zones, MEZME, TUSBE
- %4 3 e l

1 $PE (Atmosphere) k5 fLEERZIHT, % E B,
BRI M A 07 S B 2 B . N IS 5
R, #9715 300 A8, RHEFE& 25, R (Nitrgen) {5 78.1%, £
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(Oxygen) {21 % , i3 & (Argan) \ 5 (Helium) , 5 (Krypton)
45 (Neon) Hi4g (Xenon) 3t {4 0.9 % , LAV #5155 BLIKSE , A
S TES T, M i R BA 58 A A PR , B 25 8
TR A

2. 7k[ (Hydrosphere) —{LIIMEFEAMMAi T , H ikt
i, I B Mindanao 312 Bmden Deep , HiHE 2 i, 1
143,259,300 5 M, #4% Hh Bk S W RTZ MU 502 = o Al LI (REFE 2
TRER 5 5 SEAM A 2 5k, I BE —MRAT 2 KBk o

3. 41 (Lithosphore) MR AR, th £H0 20 ik
i, JELAK) 25 2N B, HOTE i ISR — , AR 2 s R, T L i b B
FFFOE o 35 58 WL IE 2 30 %, 0 B B B A

4. KB Kt 5518 (Pyrosphere and Asthenosphere)  #i¥k &
HFLF, AMEIE, MERS . KEMHE 30 AR, W LIt
1°C., R4S HF 4 %% (Geothermal Gradient), 3 Michigan
I BT 1,510 28R, GRE 41.8 28R, B3 1°C.; S22t
I o FEVE 317 28 R, R 1°C., SR F2 45 32 2RI Bl , #1580
PR, HREE IS, DHERZ PIEA 6,378 28 B AT, Ml
L T 210,000°0. | L) Huske ARG , B4 DL , W7 LI
AT o LR 5 B A5 A B S SRK LI JH ORI 25 b
JEBRES A e B 5 o 90T 5 ) 2 5 BVMEE 7 (Stross) 375
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5. @ (Barysphere) JtFE X A& .- (Centrosphere), i
B BLE T2 o, L B 24 (Granite) £ 2.64, (&4 (Diorite)
B 2.85, R (Sandstone) 8 2.64, % R (Basalt) £ 3.05, &
K& (Limestone) B 2.69, HE(Shale) B 2.30, £ EAZTE
BREE 2.7, ARHIRZIETE 5.6, Bom R b2 E, &%
K 10; R 2 B S Bk, B i 2 9 8, FEEWAL, £ Llvh
LERAZ I8, BT BE T2 M,

IV. #iEk A28 (Materials in Iarth Interior) #ixk
PRy SR L M 1t , AR BB AR [ SR B, HEDU Y BB 57 &
ZWHE K EERR, N TAAM:

1. KM (Melting Theors) i FHHERERLE, s
T 60 M2 g, AF AT B 2 S AR o K LT 2 PEBS , AR TR
PRRLZESEAAE, MR NS, SR U AR 2R , IR T A
P8 B R R VRS

2. #4352 (Solid Theory) __@ﬂﬁﬁ@-‘a’i Lyell #§ Darwin
SERAENRT, KIBHERA Y, B, R AR
ZIET7 K R S o T L B AR 2 W B S R R
WAE SRR, 5 LR A 2 4y S R 2 I

3. W #%R (Gas Theory) ZHA Arrhaenius 373, K
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KB KA T, B 380 AEE, GBI R 2R R
(Critical temrerature), #H K2 Y , FEEWAL , SRS B
BRZF. RS2 Bk, —58 M 20 , ) B E Ay
R AL B AT , 128 K L AE B SRR, BT B 2
BR(mE—=E),.

4. =J@3 (Three Zone
Theory) f#A Wiechert &
Rittel = [ ¥ ) ke , B
25 AT (TR, EE A M

=M Lwne, B2 53, S ER] AWK 5 MR
1, TR I, o3 B , B A R 7 5 TR SRS Bk, AR
W, WEBRZEE, KILZIEE, BELBA, URIIKZ
AR, 39 15 Phrh RO 2 5 Jl . B3 SURR R RO WSR3 —
).

5. KEERB (Tsostasy)  BEBEIURHISTHH , (%501 8
# Wegner Bifil, RiBMMAFZEE LRI IE,E 60 A H,
LK, TS KRS RRY §57 (Sial Zone), A 2.7, Mt
JE2 T, E 1,140 AR 2R, 3906 KRB MUK, FBEEEM (Sima
Zone), B E 3.4 o L RHREEM HERL 0, i BB
W2 EM, SRR (Nifo) Sk, FEER 3,478 ALK, 58




So® KB RHZHR 1

Sty , B 6—12 20, SR REREM (Nife Zone)ZraH]
#43, LIS B BBy SR (Crofesima) §1 1 , LTS 45 FRGERE
8 (Nifesima) &1, HEIE 5—6 2, AER QHMBT
(Pallasso Zone), Al i
RWE 2 BB, BB,
BHET, DREPREHZ
Bho b E 21 EIKPEIFRHLIER)
Bz LOmsE=), HENE
R , M M = K
AR 53 B 4, K T2 8, 5
BATHIELR R, R AP BB 2 A5 T , i, KB ER
W40 o th 3 L9 2223 B , HE RO T2 o FORRRE 0 B R IR ) » P52
YRR , M SR RS s BB, B
S A S, A T T LR 2 1 T o 2 LM IR R R AE R
A2 MR AL o

6.885% (Radium Theory) MHRIFEEMESIZ R, %
Stratt 23R, AR MR K Z B , 75 th 0BT & 2 I TR
Wik, s HARZE,AETEBAZ 2.6, IR
AT M AR R iGN H A S AT, R AT
B2 8BS B LB RSN . HEEEZ M, B3R &

= KERABR
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PRI 2T 43, 5 36-54 MZ AT 2 o L LU, #L 0, F0iR
BEWREF 1600°C. 47, il NE B A ST Z MG,



B = B
Hi#% 2 )& 4> (Composition of Earth Crust)

1. #& % (Minerals)

1. #13% 7 488 4+ (Chemical Composition of Earth Crust)

WBRMEZHE, RERAPTE, HPZzR EE X R
ClarkeZ 5t 8, B 1758, A2 F:

O ceererereiisennes 47.33 Ti 0.46
Si ciececeneannan. 27.74 )3 (T 0.22
N [ — 7.85 O somemssesensnsusns 0.19
Fg ceeererecosannnnn, 4.50 Peeeererenrononnenn. 0.12
Ca rerrrereernenncens 3.47 Seein ceneenen(0.12
2 TR — 2.46 Ba -- weessassisinine 0.08
Na 2.46 M = swsasvasssaenses 0.08
Mg - oooeeenneanenne. 2.24 O ~seseoomasariosion 0.06

B HARE RS, A AY iR WAUR A 2 H Y
RBAZE hZEFHE TR EZEHEFRF—X,

2. $kiyz #3% (Definition of Mineral) $KMEFTIRZHE
B, H ¥ —44 (Homogeneous) B — % fb. B 522 EI R34 & o 3
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ERERRE, A4S (Crystal) | & & # (Crstalline Form)
HFF 5B (Amorphous form)=fE, EHZRPYES, K HE
HE=H0M, URFTAZRAIZ, THSEBE(Addic) |
4k (Basic) B (Salt) =H8,

3. &% (Crystal) TEMEEIEL T, SRbdeesin g4 84
ZF¥gdE (Crystal Face) Ziift, 3478

ta

JAE R K, TS 5 o i (Crrstallo-

- 4 _,s graphic Axis) BEFEEEP IR,

" TR RREE 28, THBHESE

ﬁ'; . AR BB R, BB L,

FURERWZRE  peoc BB I A

RS, RERERERZTG, KW | 1ot
EHAMNRL AT, SERATA (Sid ;;_

Angles) , 7 kL S

£ Bk B2 R, T4 FARA

A\ A. &4 5 % (Isometric System) BA
Wi SRZ=#, HMIEZL: BFEFEEL a X

v Z:fn 75 8a8k (Galena) REREISR (Magnetite)
m&a;:n (BN LIGNR) .

B. IF# 84 % (Tetragonal System) RA=#h, A IER,



®

(il

= amzRS 15
N
i hgdl (Lateral Axes) fif ARSS, liiB2#h (Vertical Axis) R

R, BB AT DL a FAEEN, o RN ke
(Chalcopyrite) 5l &: £ 45 (Rutile) (4u &L /AR ) o

+C
-Q
4 ——r=——+a
+a
-c s Al P
L IEHRRREZHG HHEZ e SRBEZAB

C. 7577 5 % (Hexagonal System) R M#H, Hih =B
W, BN, T 60° 5 B a. a,, 8, 2, HRH ¢ @
BOHR S, 9 B2 39 8 5 Ao 3 (Quartz) S A (Calcite)
(s +.+—R+=R). A

+C
IR
-q, _'% -0, AR
e b
3 A1 F 4
< w-+—m "+=m
L. o WV Y0 Fd T EXzan HmEZLN

D. #7% &% (Orthorhombic System) JA=#i, HHF
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[]
&, BEREA: B & Fatn(Macroaxis),, b F i (Bra-

chyaxis), ¢ F£Bik, fiiiER (Olivine) B4rHA (Andalusite)
(gg+=+mNE+HnE),

3
- -4 .
-b " +b
+d
-C
Hr=m o519 R LR
F AR G2 BREZaH MEEZAE

E. 835 & (Monoclinic System) HAF=#ha.b. ¢, £
B4, o b wh i A, & WS, AR IER, B 5L 6 Hire R AN
#4485 mIEE 7 (Orthoclase) BUA B (Gypsum) (fn B+75.+

- ERTAE).

+C
a" S 2
- B - Iy
4 +b |
v I /4“‘
td by
I
- L\
XA - AR
WM EF S Z R EEAZRE AWz

F. =#Hf % (Triclinic System) HAE=#y 4. b. ¢, B
T, BB, RS o, B v5 wdtER (Plagioclase) M

\
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E&A (Cyanite) (g + U =+H8H =+ —@).

)
+C

iy R4, -d
\7{,{"\ +b

+a ‘ﬁ/
- <\
54 Ju i 95 = S+l -
=38 % Sz S SEREZAE EREZAN

4.4 (Twin Crystals) SESHF—%% B, FK—EF
T, B — b, T IO B2 k. e
1, A 2 8 S (Twinning Plane) , S8 ¥ i 4 & i (Twinn-
ing Axis), 5Bz, B0 Bl —K, RRELEEE,

i U T TE R A o |

| EREREAZAR, MBS

A BEAEER (Contact or Juxtaposition Twins) {8
HRAZER, BLEARE, AR 2RSS g =t
), |

B. B A4S, (Ponetration twins) ABRZ 4% & HES, &
HEZRHAZER, BZBARE, wAh (Fluorite) 458 (/o
Bo=R).
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C. KBS (Repeated twins)  BefAs & HRE, 8 sl
D EY KBS, MG ZER (BT NE),

S+ =E f%:‘.—l‘EEi M-+ mmE
AR ZELBE BT 2% AR SAUE 2 TS B

5.9 ¥ = %y ¥ P B ( General Physical Properties of

Minerals) SE5NHiy2 s, MM "%, ENfLsE Mg,
805 SR AR A TR (Reagents) LT MR ERZHN:
B A5 RS, LT E 47 (Blowpipe Analysis),
BIEFRZIEY:, A EBZRE: REFENE RBREARER,
BT, —MRE R, R R E , R R
HEHEmT:

A 5ffE (Hardness) $R¥y#IR 28I, B2k,
BEEEZ K/, W T 4nZ , BN AR RESR Y I AR et , Hod Ay
PORE, WEBK, @H EL Mohs B EZWESR (Hardness
“scale) BN, B H A Zm T

1. %4 (Tale) 6. B
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2AE 7. 8/8%

3. WA 8. % E(Topas)

4. 80 9. 8 F (Corundum)
5. %1% f (Apatite) 10. &M/ (Diamond)

¥BEINEE R Z EER, TR P AT RAE%=4, 18
Rz S A M A RE R 3105 R, O REEEAE 2 B 3 22 R Si%F
BE% 35 MR, iR FE KR B o ANTTRERI BB A, T AR %
PIERA, O ELE 5 B 6 2R, SIARESEFER, T
BE BB A0, MOERERE R 6 N T

B. fig 5l (Cleavage) MRl X REEY [ SR BBENRF K —FEZ
F iz, R, FRRZ MER, W2 A et
B Py (Mica) WEZEMR AR , 4T RILIETH , 38 22 S 1 A7
B (Basal Cleavage) .75 fR A1 8L 0%, AL BET S 2 AN, 72 38
T fi7 8 (Rhombohedral Cleavage) . 5 #y$ik 21 , [l s 57 75 o
/KL, B2 D5 fEE (Cubic Cleavage), MR %75 BAM
P, FRR 3 5E 2 (Perfect) B34 (Distinet) , K ZFE R R EE R
522 (Imparfect) BE A3 (Indistinet)

C. % (Luster) SRHERBERF LR THEZRS:, B
ZRF U R=R:

EBETE (Metallic Luster) MRn®BEFRZXH, &
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az&mz@wﬁz,ﬁnﬁsﬁ%zmm%o

b. KT (Submotallic Luster) P SApHEH 248
HZ @B, WEK T i #K (Limonite),

c. & BKIE (Nonmetallic Luster) FRGEEZHELE
KB, HIHEE VIE  H ORTE s R 5 B

()HFAR(Vetrious) mARRER.

(2)4 Rk (Adamanting) &2k (Index of Re-

fraction) i & A 2, & WA,

(3)kt I3k (Resinous)  4ul13%4K (Sphalerite),

(4) 34k (Greasy of Oily) #mif: % 2 (Nephelite),

(B)B MR (Pearly) nBERIEH,

(6)#AHIK (Silky) #nF#% (Asbestos) BEEHMER & (Satin

spar),

(7) B PR (Dull) iu\EE(Chalk)ﬁ%ﬁ:t(Kaoﬁn)o

D. 5 (Streak) PRRBHRWHKZHE, —HMRWTH
BRI 2, TR 6, HH—5K, ABELRY2 R
B, TR (Homatite) 2 B1(s , Fi Tk R T 65, T
SRR BARAT (5. o A AuBESK (Chalcocite) 2 i SR 5
SMAEZEEBAE, LIEEREE S Bk REyz
SAhE, BRI A2 I o 5 Y R B SRR R RS »
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BREE

SER BB 2 VRS, FI—MEZMAR, BNV , LISk
PRI b, TR k2 B 6, SRR S SR R TR 2
R,

E. fite(Color)  ENgk#& T 2 it it B MEE A2
B, TSR A MR B, NELZHE,BZEAE
(Natural Color) ;4% %2 Bife, iz h gk & (Exotic Color) i
W2 SI0,, kiR E G, 0% BARA S H2 & BYHE,
il 2 B SRR 2 HE, AMEERALE, BEE (Jasper);
SIS &, 7B AR (Amethyst)

BB 2 B, IR B R 2 T 0 , SO B
Efz. REDREERER A2 T, IEEEEBE, fl
AT 2 A€ AR B A R SR A S SR £ (LA R A1 2 K
T, B BIE K,

F. 9% (Tenacity) SR4SHRSENE %L, Wil BEFIGESRALL
Sy B2 R G, B2 0, T RIS F AR :

a. it (Brittle)  SiMREE, TRERE %, T 3K,

b. JE4% (Malleable) 4n [ 4R4: B4R IR,

c. VI P (Sectile) $E%BE 5 2NNk ¥ Iy &, in A F .

d gtk (Tough) G eE AR s, BNGkED B AT 58
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W2 ) i K TR (Chlorite) ,
o. U5 H:(Floxiblo)  SRMSAist7r, MRS, 3t
B R B 2 TR » A2 S, h i
.M (Elastic) RIS 2 8t , 22 BUBT I
Ak T2 T I A
G. e (Specific Gravity) kWM, HERAS
BRI T2 e, MRSk LI, SHWHER (Jolly' s
Balance), REMEEFPZHERE <, HATZEES Y, &I

HILE G A “
G X _ BRBPYER
x—y  AKPHRZER

H. W1 (Fracture)  SRUPMERRHE , K — 2 H5 MBLHK
B2 KBTI, T LA B

a. EUIR (Cortchoidal)  ELKME 1T SURBAMSRIKIN IT , ENSEy
RRELZ TTED o 15 (B o2 R 0 M T, A TR , A 2K

b. #EHER TS £ H ik (Fibrous or Splintery) g4y e i
0 ISR I (Pectolite),

c. 34k (Uneven) BFimARESH, in 3 B4R . Rhodonite)

d $ﬂﬂk (Even) Myl i, maEIA (Lithographie

\ limestone), -

e. SBWHAR (Hackly) BT /&An R 3F %, fn B #4608,




=8 BRZRZ 2

f. 44k (Barthy)  %mfa 28 4+ Bk 4 (Bauxite) ,

iz EE I, aﬁnim;&%uﬂ,ﬁﬁéﬁ%mﬁ,x
AR (Structure) % i X (Marbf®) £k (Granular
s ﬁ’ﬁiﬁ%%‘ﬁ?fﬁﬁkﬁﬂ%ﬂk(%mpact or Mammillary )
Kt M00A (Amphibole ) FAEAK ( Columnar ) £ &YX -
A (Wollastonite) 47 Atk (Radiatel) &5HESs, A1 Hbaite
(Magnetism)=#: Jnfeigk(Magnotit:) TR EE M. 7178 KBk
(Odor) #: mMMhA (Barite) 51 (Fetid) SBk; HEERH
(Asphali) A (Bituminous) Rk wlibisksk (Assonopyrite)
A 2 (Garlic)5BR: & W2 8547, 4 153 (Hors —radish) %3k
& o FRSILBTRH (Toste) an B (Rock Salt) Fkikok (Saline) ;
Hi#% (Sal amonieac) F7# %k (Pungent) %5, A #EH 5 %:
u EI#ASH, EIARHSISFEPRA (Gems) A (Cold); HE
(Graphite) SIFHHANGE, (Greasy or Soapy); HEFEE
(Harsh) % FLIHHS SRSy 2 X B PP ET 4L o

6. ;& E9k 4 5 (Description of Rock-forming minerals)
AR R AR, AT

A. %% (Quartz)—SiO,

¢ BNH B RZENIE R, BATA R ZE, L
YRR R LA BTN, R, ERNy
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® M Om OB 5

AHHE, ZEBRARIK (Massive) , E—EZE%,

T pE -
W
Hifs:
-3/ 8
o
HE:

7,

2.65,

SRR, AT MR,

HE SR ASE,

B,

Bk,

(1)7k 5 (Rock crystal)——BnflRE SiO, 2B
.

@) RAB—A B BELIE,

(8) WA # (Rosy quartz)——BHRBHHAL G2

(FEH (Miley quartz) —HB2LE 25
.

()Y %% (Smoky quartz)—FER &2 A,
HABEITE,

(6) BT —— 0B R, Bt HAL, IRAHZY
LI,

HaEBRIERKAG RERBE,
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(8)YE AR (Opal) —RIRE AR K EZEY .

EEAR (Occurrence):  F##E K (Igneous rocks),7k
B (Sedimentary rocks) BiA#E ¥+ (Metamorphic
rocks) B BE M o ARAE B 2 B S, BHEAE
(Schists) B}y i (Gueiss) ¥ H 2, BAESHEAR
Mg, XA ERER (Dyke) B REMZPE, BE
BKARRAAKAEY, A RETEHERER
BHRAKBOKTEZ IR, WWHEY SRR ZIED S
Bk,

B. IE& i (Orthoclase) ——KAl1Si,0,

i BEALR, MR BRTEZER, FARBER
HARE . fEA B, BRBEE & (Phenocryst) 5242 &
RESF , 38 207 I — BT A2 SR B o

MWRE: 6—6.5

HE: 2.62,

KR BEAR.

Hits: WAL,

e Af,

e 24K, ARESZX BAK (Subconchoidal),

fREE: ZRATRD R 6 dh, HRE A,




® m " =

BAE: (18P ER (Microcline)——{Ll iFEf, & i
& WA , i 59°30" Z A
(2)BHiFe4 (Sanidine) (CYSRER R it
B, ZE R KL (Volcanic Lava)zwe,
B4k (Alteration) : JER AFRJ L (Weathering zone)
w1y By BK e &R AR ] 1T )8 o 4 b ok A % B
(Muscovite) , s ft. 2 R Ay -

2K AISi; 04+ 21,0 -+ CO,—~H,ALSL, Oy +4810,4 K,CO,
FoL et

8KALSi,04+H.0-+C0,—~ H,K (AISIO, ), -+ 6810, + K.CO,
B2

WK e A (Lime-soda feldspar) ¥ IE & 41 S/ IAL
10 = RO S SL IR 57 R
Bk ERAOFESHESAZT, BE B KBCa e
i LA (Syenite) VIROK A M, B f EEH .tk
- T2 s B AR A i 1 (C oy stalline Schists) e
A Z KB He A1 i (Arkose) Hil 1 8 (Breccia)
AL, E FR AR,
C. 3+ E i (Plagioclase)
R T RH R TR A 2 o
B 5—7, |

m(NaAlSi,0,) 4+ n((aALSLO,)
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WE:
K
Bits:
eI
)52 8
RREI:

2.6—2.7 , a

R RBZHAR

B &, FHEXKRRHKEXK,

Af,

5 m, 5K 86° Z M,

(1) #hE A (Albite)——NaAlSi,0,=Ab, BEaG
.

(2)#52$M 5 F (Oligoclase)
WEdKAGHKY.

(3)h#REA (Andesine)
BHY,

(4§58 (Labradorite) ——Abs, 5 Ang—, £
KRG, RENAET, WBREGRAE,

Abm—-mAnJ.u—so Iy -

AbgyAng, 4, BA

(B) S EE5 BT (Bytownite)——Aby, Al o)y B
Atgm.

(8)§5EF (Anorthite) —— CaALSL,0,=An, £
ARGk,

B REAR: BEARKRA LS, R TERAMLLE
VAR X, BB R, A (Zeolite) iR
(Eyidote) o '



r m & R =

D. 22 B (Mica)

R RS, WRA R 2R BN ERE A
%, BRICETL 28,
BEE: 2-3, |
HdH: 2.7-3.1,
HTE: BRI,
Bits: R ARG K S,
o A,
FRE: ZRAT AT, BB, KB RIS, BT
T
R (1) 28 ——HK(AISIO,),, FR I 6 1 5 T (5
Bl i 2 S, % EE R AL RS (Pegma-
tito) S 1 2 s SR W B o R
2,
(2) 2.2 1} (Biotite)——(H K),( Mg,Fe"),(AL.Fe""),
(S10,)s, R 2B 55y, i 1 BB 5 SLIB BT
TRt ERE AR A ZIERERERED,
(3) 22 1 (Sericite) — Ak 5.2 MARIRSR Yo
Wit BRARSEAZEY. ETBREWERNER
BRI, TBBAE S, RS SR B



 J ﬁﬂl&tﬁi.ﬁ 29

{l

fE4E  (Sericitization) , BRI R4 8, BILAL
RSB TR T R 2 T, RS T bop , BB R
BB AT o2 M4, RRAL H 2

Fh: BIRERAIRK SRR, HERD
SR 1B B T B B A i e
TR R £ 2 A R 2 DO R
(Peridotite) 1,

E. ¥ (Pyroxene)

R B3 #IRT (Hyperstheno) YA & AoV, XM &
B I 25 R o R B TR Z ALK, BB 25
BRI AR, 15 BRI T2
.

WEfE: 56,

H&E: 2.3—3.6,

RTE: FERERHIIK

Mt has GETERE, HAHL SENE,

MR BABERES,

o PRI, BB, MR 570 R 93° 2
i, BESEE EE o

M (1) %EIET (Augite)

RSi0,(R = Ca,Fe,Mg,



m oom " =

AD , REEN], FRMHE, B E KA

Btk BRI Z A,
(2)Bi kA (Enstatite)——MgSiO;, fRIK &%
W&k (5 29 o

(8) Mt i— (MaiFe) SiOy, B, ZHEM
ARBRIAR 5 FET2 N 2 2 B S vl
(4 7B ¥& A (Diapside) ——CaMg(SiOy),, [
B0, RIAKRE AT,
(B)EHHER (Aegirite) —NaFe''(8i0,),, M,
g RN KA
Bip: AR, ESYELCA (Serpentine) BE#kTR
T, HA R SR R B b 2k, T B O 88 4 W
(Dynamic Metamorphism) 2% , I8 1N A
Bk MR RRKSE D, U ERR R KA
th R & BEIRSREUa MA B A, (8 RS B A K
A (Crystallin> limestone) LI Fier i . BEEHHH,
AR A RO, LI K,
F. £33/ (Amphibole)
i BEMGR, SRS L B R Z AR, JoAHE 455
B G TPE , ZRANRZ SR AR AR .
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W 6—6,

HE: 2.9—3.4,

KT BEKRZHMR.

HE: SREKE,

iR Aafkke.

R ZRATRICEER, B4R, MRSk 556° m125° 2
i,

fiE: (1)¥EAPIA (Hornblende)

Fe,Mg,ALNa) , fRE¥E ik (0 B SR A 2 9

RSiO,(R=Ca

(2)i% AP9A (Tremolite) CaMg,(Si0y),, B
Y3 a L8 |

(3)BB# A (Actinolite) ——Ca (Mg;Fe ) (Si0,),,
e BRIR AR B2 SR

BE: FDE R , BB R UKL , 7 R AR
B TS AR 5 o JELA B L 2 A I, B
R S R, |
B AERSMARE RBE 2 S EAERY .
& A RIBEF ML (Metamorphic miner-
als) WA ZE RS B KA , (ot FE NS B e, th
WA BB B2 fDIE , B2 R AP



m R B ®H =

(Uralite) ,

G. it A (Garnet)

R;"R."'(S10,)5(R" = Mg,Ca,Fe,Mn,

R""=Fe,AlCr)

i i

Bl :
M
T
Bifa:
eI :
WO
SR :
X

JE 5 i i % 7 IR T R S22 2 [RIBAR kAR -

6.5—17.5,

3.2—4.4,

BRI R AR R o

BARR, AR AL B HEE,

A,

REMK

K52, PATR T H B ZH

(1) g akga (Pyrope) ——Mg AL, (Si0,),, EEAT
LR,

(2)85 45 AMEA (Grossularite)
Mk R e KRERkAGaHEY.

(3) El g Mg (Almandite)——Fe,Al,(Si0,);, I
ALEEBALEZHD .

(4) 558 A (Andradite)
&,

Ca,Al, (Si0 Das

CayFe,(S10,)y, 1

BME: ARAREAE IS T BB CH R H, %55
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HBELE2RILEY: BERBSHARARTRYZ
BALEY

Bk R KRR A, ER KB o dn
%&%ﬁ%ﬁﬁz‘%ﬁfﬁﬁ%#’,ﬁﬁﬁﬂi. HEFTHE
BH ALK,

H. Hi5A (Olivine)

il B &R, B EESEHAR

W 6.6—7,

H#E: 3.3—38.6,

KHTE: BEHK

ECRE {0k = £ - 35

tesR: AE, AREENE,

gio: Bk,

B BEERALE, EEHERMAIGZETHL
Y RueA A o .

B ZRAFMEKBCEP, IR H (Gabbro) | HUlE
HEZRAEN: AR RRMEZSEAaRN
B,

L g5k (Maguetite) —Fe,0;
il BESHSR,F R\ HMKEE+HS £ah

(Mg, Fe),Si0,
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E B w R &

i, AERCH N2 AR o
WifE: 5.5—6.5,
Hi#H: 5.2,

TR

SR,

Bife: WK (s HE R,
Ve s,

e

FEAK: AEERORAS R 2R, KSCETh B
fi 52 2{ (Contaet metamerphism) il 2 84208 f, IR
&hF2, ARHLRERZHEK. &F RS RYZIs
(Slate) , i SHEHEIL

J. #84%% (Hematite) —Fe,0;
SR BN RR, HE S B R ORUIR AR S RO
FRFIRAT 45 U AR EE &
TipgE: 5.6—6.5,
WH: 4.9-5.3,
X SELEEMUOLE.
Bifs: HR . BRAVDEELE,
HoR: BALE.

gn ]

1 2R,



® =" B®RZRT %5

AR REHBE R SRS A 2, FA AT L
BRZEUK SHERIKBCE R R SR o
K. #5853 (Limon'te) 2Fe,0,-3H,0, BIE R, Lkl
R T8 R ol SRR P B o

ME: 5—5.5,

HHE: 3.6—4

X FERZBERKBRERS B, B8 H R,

e BERELSSrEe.,

MR EWBE,

BNk : HBERSRE X 4B M (Secondary Mineral), fhitfi
AMIMMBETTIR . KIS RBT S, HHA%RE
%y, ¥ G (Pyrite) , BB AT, MBS R & IR
FARZ BRI, R ET (Gossan) , TH SR TS > G
B H BB o 4 TR SR, IR 5

L. % &% (Pyrite)——FeS,

R BSERR, EREERE, BEHM, 1L
T ELAR AR TR S UK TS R I 1

Wi 6—6.5, |

Hi#E: 4.9-5.2,

XT: SBAE, BABRAND, B AEER,




38 ® m o w B &

Bfa: S,
W B O FRE, _
B KBRS, B SRS, o Itz
B Rl AR AR, U B R et .
Bk RWEERSIE AP MEHA BRI, U
HIFIRA 2, B E TR, 1R B bRk
M W (Bale)——H Mg, (Si0,),, BH Tk 5B, 5E-
ARBR B A2 SRR
WigE: 1,
JbE: 2.7—2.8,
B AR ERRAR,
Bifs: A REGESIEKE,
'fﬁfﬁt A,
LR AR MRTE R 2 S R nYy EE 52 k.
B KRG . BT O BB, IR 2 5
F:

4MgS103+H 0+ Co, —)Hzl\lgq(qlo )4+\I oCO,
o K MR 25 .o

BEARSE Y 2 FE R KAk KOS i A B S e MR
(DerXenite) ;E@H%q: ’ %ﬁi%%%o
N. F g% (Calcite) CaCO,
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s

o
R
Wi

KTE:

Hifa:
fhena:
SRz
ER:

BAH BT, EREER, EREESE, NAR

3,

2.72 .

BeRaAR

Aat,

ABEKE,

A=Fm, P ARERRZE, ER%ESR,

T SR AE TR S B S B b , B AR , IR A EE R

KBS TR TR o B REST BN B A5 1,

O. A Z=f (Polomite)

h

CaMg(COy),
B35 6ok B R, REEdh, HERERP

% BRI .

T gz -
W
T
Hita:
-3/ 8
i

3.6—4,

2.8—2.9,

B T

(1 BALES. BRI,

A,

SEBEAR, IHS AR, TATRETRLHE,

HB%E2.



X B % B =

Bk ABAREKEERBE S, BHEN, R5RE
AR, B EE R SR ER  A TR
A B BB RS A A, #e B 5 R AT LUR 9o
P. %% (Gypsum)—CaSO,- 2H,0 -
- i BERLR, REVKEER, BELED, 1%
B ORI RS .
w2,
H&E: é.32°
¥ WK R EREAATIR,
Bt MESAGE;SHAMER,NBK. KB 456,
ol Ak,
BR: (1D)iEPIAE (Selenite) —#EHIZ B,
" (2)HRMET F (Satin spar) —RAMEL R 28

HEARTRIAR
(3)FEHH (Alabaster) — R ERUIRERAMRLAR .
(4)7% (Rock gy psum)——{RHEE 552 TR B
AR ek 2 R R

- BER AEGR P A BB, SR ROK ORI R
K> A A BRI A s B RUEIKTE B2 B 2[R kYo
Q: # ¥4 (Chlorite) — SR ER A2 & KBy Bk



i

{1
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i BEMLR, BN S4B,

MigE: 1—2.5,

HE: 2.7,

XE: BHMNK.

B RROamkiFikE,

R @HEAOE,.

Bk STUERA LR, R KNS BB B S AT
KRB E DI RER, A ﬁz&ﬁﬁ@@?%%
BEI I , B ﬁBﬂEﬁﬂ'—%’f&%e %E*é‘ﬁ&t%
S5 » BN Y 5 T ok 15

R. t#h (Serpentine)—— H,Mg;Si,Og, 4% 3k 5 B8, 5 e 5
AR AR S HEAR B L

BEEE: 2.6—3

W 2.2—2.8,

T MARERARARR o

B ARk B EEE,

LI A,

Bio: Bk, , .,

B REAR: WACRR S, MR RN ESr e
F{RY RE R 15 HUB8 1 2 KR s
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IMMe.Si0,+2H.0 +CO,5>HMz,Si,0y - Ma'0y
Prigi R el i SCA xni‘ﬂ

ORI Ty TRRTCESR M T BE I M5
e, Trdi#kcAi (Verd Antique BRUEHUA IS ) Z F 4K
53 W LB RE G o
Q. s ( Kaolin)
BB R N B, W 2 R KR
ez S
ifE: 1—2.5
iR 2.6
X BERERIRK,
e ShEASO G, HEWE B R E,
fe: AR,
BEUR: BB ARy T O B B B R R
SEAT o O BER , B TR bz T s e AR
Skt
WFi(Rocks) ATz EAT, PR HIY
35 TR ORI, B 2 YA (Siple Rocks) 4
BPCERAYE AT Z%jz‘li“‘(Compound Rocks) , ikt
S BT S BB B , B DL T A5
UL B IR 2, A B = $(1) K 47 kR s

H,ALSI,0,
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FIETTTE . (2) DR , 5 B 1 2 38 7 , BB IR P 2 10, R
KA R BN T2 R, T DURTRG 2Rt 22 5
5 HE 0 LS 4 M TSI o BB S5 , 257K A K B SRR IR
o (3) BRI £ th KB B 5K i, SR P A 5 1 RS B2
AL, WL A 2 S BT, TRTBRAN , B TR B T o

PR KA (Toxture) MRS (Structuro), 3§
IR # 0, BN RE, ()80 2N —, B RAEH%
AT (2) FMBEH YA ZIEG IR, HET
B 28, PR — . (3) 520 & R, 7T LT b
T, (4)BFZEEHERR 57 B REES  RIER R
Y5 1) RS SR T, B R A o

1. keser 2 EEAK (Mode of Occurrence of Igneous Rocks)

oK I O B S B T A, (e MR RS 2 (L BRI , T LIS B T

(1B ETF, B2 AEE B , DI A S ZE i (Intrusive
or Plutonic) £z, (2) MM ¥z EaLH%, LINBRAL
(Extrusive or Volcanic)$322, /

A. éx%zwﬁ(Forms of Intrusive Rocks)

a. 4% (Dyke) 3t L7, BABAEAN 2, EETR
Pede 2 KB, 2 220K, FMURHE F bR (S =+ ) .

b. #7k (Intrusive Sheet or Sill) 328F FJF, fEA KB



~

JEERZ R ] A AR 208 Pk o ML
KzZdafa, SRBNRBIZZRER
LZUrs: BN, BinEl, f—

Wo+EE SR BEBLAR, —KEFR, H L TSR,
Y W IR B AR EBR L TR (s =478 .
¢ kili%E (Voleanic Neck)

KINFERE WX I ZBCE, &

HERRERK I O NiRSERS B . B
: J(Lh?ﬁﬁbﬁ,.*l‘iﬁ:‘é‘ﬂﬁ, B EoRE BRRE R
t iiﬁiﬂ,hﬂ%ﬁﬁﬂffﬁiﬁ, StEEAR Z K LS8 , AR 3 A
Bzr(mE=++t8).

d. 4 (Laccolith) A K
BT, — BRI R, BEAER,

worem kws  —HESEEEET BN, BRBE,
BB AT, TR SRR, SR . LT R SR ES
A7 TE R AU BeE ULV (Ao 58 =+
o

e. 2 (Batholith) 7KEEALEkE
BBZTH, ATHNZAHKEE  s=+ 2 2o
BOEAy R, AR B RS, DB R K R
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B8 (Stock or Bass)IREAHINZ KBUERE, M RE
o HZ ko AEZERTRKRR 100

BH A NI, RIS T\ —
2 l\T/, \"‘\ /7
BR) . =N -y

B. W i 2 22 7 B8 (Forms 6f s hAE BEREE
Extrusive Rocks)

a. 2% (Lava Flow) 331 HiM%e, FIAMORHE , 202
PR T2 3208 o S22 6 PR SR L 1 B TUIRER FE VR
BER AT, S BBRED 2% R,

b #H(Cupola) ERBEZENE , KM, T 5HD,
SERHERE , DT RS, BRI R S, B 2 A
T, SRR (Ryolite),

2. K2 B4 (Composition of Igneous Rocks) K i
LB , BRI, T RE A, S5 85 8. 65 . 55.
80 SR /AFRTER I 2 LR S TSR AL SI0, St

AERG A, OB RSB KR 7P & SIO, S 54, FRASHE
Vs KL BT RS RN, KB 2RI S , AL A
ZREGIES TR, RS, T LS RE:

BB SHEE LU
FERA(KAISO,) E#(K,(Mg Fe),ALSi;0,,)



44 R o B 2

8 7 (NaAlSL,0,) B (Ca (Mg Fe)SL,0)

$5 15 £ (CaAlSi0,) #1141 (Ca(Mg Fe);Si,0,)
A H(SI0,) mEE (Mg Fe),Si0,)
f: A (NaAlSiO,) BFT B S

MU 2 EE G, 52 T4 (Bssential Com-
ponent) , itk i b 2 AR A, B A I LA, BSR4 Y
WERH  FZF2E 2 (Accessory component) , Ak i b 7
B 2R EROR IR B R (Zireon) 8, KIS P T & 2 SR
535 A Ak A (Drimary and Secondary ) 251l R #4% th
U R T 2 5 45 9515 ol B A SR 2 o 5 e TR 69
D H IR RS,

8. ki Bz s (Texture of Igneous Rocks) kit
A, PR A SR T2 K/ TR B SN T B2 AR
BREEE , LIRS 2 A AR IR IR | R 2 N Gy
et (Mineralizer) 22 25 25T A o S8 A& Ak 2 9% b4, 1
HZ W G REL, BB A2 S IR AT — 30, R TSRLIR
(Granular) FHE %o B8 7 6804 AL A0 AT » T HE AR
USRS, IR SR (Grassy) A3, n 8 5 & 2 Sk i
BN, BIART S50, AR B, B2 880k (Aphanitic)
ATy 75 1 HE T SHCHT 8 SR S 2 O AE 2 A ko K



3 " AR Z R 2 $

"

WA TZHE, TERNT—, HHIESHE, B2k
(Porphyritic) FH¥ , i K , FEAHEF (Phenocryst) , 752k 144
s Z BEY: LRSI , IR A K (Groundmass) 7544 H14% 5 &
. |

4. Ko Z i (Structure of Igneous Rocks) ki
W53, TR AZ AR, A BER R H 4, 2 ¥ B ok Byifi
B RRAR, 15 A DR , 7 2 AR (Banded ) #%it: , 4%
AR, BRI URAE , Foop B & 2 SRR R B R, R e
Y2 THRR , 2EA: R FE SR BT FL%, B2 R IR (Vesicular) 4
B MM 2 2 IR B RIS EE, BB A (Pumice), 5
RER EH SRAZBBER, IR, SEREILZ
BB KB, sl 2 E AR (Anygdoloidal ) Bk o 445 HIEE &L,
BB, B R Bifi ok , B AR TR S0k (Miarolitic ) i .

5. x&%ﬁéﬁ(mwipﬁom of Igneous Rocks)

A el (Granite) 1B B A B RS i i B2 50 . B
FRERAAER, WERAG: EESRNARZER
A, HAGKYBERLAN G, MH., G0, M. 3K
TR RAMBSR Az, B 2.68—2.75 2 [l fisr 5 REY
#1168 5%, BEPEsH )& (Crushing Strength) R 4gsr 4, 7
15,000—20,000 B5ZF, S AREWA ,CELE, A8E



i6 ® B B R &

B B A R IR -, TR R

B. 2 (Syenit)) FEREZEBHWESIEERE, T
G O B D, W AN . AR RIS B 5,
mﬁﬁ2£—zszﬁgﬁﬁﬂ@@ﬁ&%mﬁ%mmoux
RATEIE, MR, TR IR BOE BB ke, MR BT S
H, EEAHHTA PR 2 i, kR FARER , IR R
(Monzonite) .- | ’ /

C. P32 (Diorite)  BHESMRHPREX B, 2 = T 9k 47
BABANERMER, &HSRLIAIHE, ML aRNES
(Quartz-diorite) , A AR AE, BZEBITE S (Grano-
diorite) , BEART i K . S5k (Il menite) S AEF 5 LA
W5 o e TAE 2.8—8.0 2 R, S5 3T AR 187 5, SLARA T E
ZIADIR » BB HO B T 5L TR EL A R AR R SE R AR
RIEEEZ o |

D. 22 (Gabbro) MRS MY Kis s, HE B
SR S R SN, RHE T 2 R T, AR A A0
R Ry, WA 2.9—8.2 2, MEEEE
5 S 5 TR L B, P AR SE T b, M AT (S MR
%, BT AL PR 2 158, BT G BRAT (5

E. 5 (Poridotite)  HBESS b J R 2 , 3 1 B
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18 S B RS A % S R o L RS AR RS A DO S B
Wy # WEIR G b W e 0o L TRAE 3.0—38.3 2 oAt BIG kk F
(6 MR RCECR R, N6 TR0, VTS B
ZH MR E LA,

I e (Diabase  fR &k 2 SRM 18 43 SUEE 28 ARE o i
EENK GG, E R G, AMBMRRREEAR, R
fEie e AR IR B 2 b . LR AE 3.0—3.3 Z [, bLhi s aH
DA e o P X S W o 2y 8

G. Xt (Basalt) KiUARMAPEXEE, R B2 IR
R A, PR O D ME A R ER Y . ABRM
Mz Rk, e 2R R E R 2.9-3.1 2, HMGHE,
W LR B M i

6. RSS2 2B (Origin of Sedimentary Rocks) ITA§E
BNKIS B s SURHR A, 7 KA, kol B EUaSR e
Z IR, FEAKT) AT 8ok T 2z AL S M&‘F“#IH?, i}
B BREUURTZ A i, Al or=Kd (1)fgmgmf; (Mechanical
Deposit) , BIAE/KH ek ASEH . SEERL R PrERfEJH , KRR AT
W (2)HS0AY (Chemical Deposit), EDTRZkeh, =il
BB LS, AR H R Z A B UTATH . (3) EMUCHY
(Organic Deposit), (iFE7KHR kKRS, BAWZHW PR
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S R A RZFF 7SI DA (W oatharing)

8 (Transportation) . Tk (Dero-ition) BHi{L (Consolida-
tion) o HESCULARZH8fi i 154 R (L RBEULR (Contiental
Doposit) il 1 K% B MR (2) DR Littoral
of Beach Depo&t),ﬁﬂét&fﬂﬁﬁf"’iiﬁﬁiﬁif“l B S T
L BT . (3)HEETCRE (Marine Deposit) , GIEEAEIH
B, BKRIEA PR 255, JRERICR (Terrigenous
Deposit) )

[ERUW -7 -yt ] (i‘ex§u1~e of Sedimentary Rocks) JL§
LT, I A BT T3k B SO TR 5
DR TR B 2 DR A T A S

A. L Z A (Sizs of Grain)  JURCEBRIMBTRLZ AR T
#*, BB (Gravel), fE—RHHIFREE(Pebble) 5 KR/ NI
%, I (B ulder); VR T AR (Sand) 5 AN ek
BRI, BB IE (Dust) o lFEHTA BN Z K/, W IBeEK
2, s (Conglomorate) (R ATKLIRET: WY
IRETHABARIRETD.

B. itk (Shape of Grain) 7KECASBFABURZIY
3, ST T BB H, $B E S BT T
S SUBB AT, A SR A BRI T2 (Clastic
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Texture),
C. B#5% E (Coment Material) W54y & J5 i Hifz 5
. BETRREATZWN. R h A AR
% A BT 2 2 B — 0 7400 IO AR, T DURTT 4 5 7 i
IR I B B TS BB A TRE R s,
2 PR e - AR, RS SR
BB BT 2 AL (Porosity ) . BEJE , IR B SUEHL
BHERRZ T, B PR R I B R B TR
PRS2 B, RS S R P A 2k, B gk, (A3
B mER R, T2 RERT . B 5, B R
WERZ AR,
8. PRS2 4% (Structure of Sedimentary Rocks) R
T2 -3 ke KR SR 0T, LB B2 B , B T L B2 5 B
FES B2k e UTRE, M T 2R SR, REEITIIRE,
AR AR KBS, OISR, L RVZER — 25T A, TR KA
ZBR, L TRSEROSBTR , AEE2RE, BRAILE,
#82 FUA @3 (Stratification) , BB /KR YT RN 2 B, BCDUBE
24 SRR (Stratified Rocks), BH:2—f&, iZ/@(Bed or
Layer), ~/f4aHs:2 1, BAB/RE (Bodding Plane), #/f 2K
E, - ARERHARRE.
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9. iR 2 (Composition of Scdimentary Rocks)
TURCE 25 B , REHE 2 RS, B h K 65 Al
B2 RREE, BT, MKks RS2 ak,
B RIRT BRI SR IE R, BN B A
STy RSN B BB - S A R R B, K
BER, EXEER. TRIBESED, nlSe BiIKe . oma
o IR , i LR UTAR S b o SRELIL TR P L BeR 1 1
B2 8k, Au IR . SRS (Siderite) JBERGRMA T .
BEAMITRCE T A R AL R M A BB Do R S, OB
LIS RS RER3E, SRR, 2 FULHIE T 2 AR
o

\ 10. TR 2 #5881 (Characteristic Features of Sedimentary
Rocks) (URSER BTSN, (A AL, o RALMEGR
B2 (1) T (Fossils), ENEACAMZSaEE, ARG EAIZ]
S0, AT B2 B B, (2) JEBF(Foot-Prints) , 47
FR BB B AT R WA TR B2 SE R, (3) 9 (Raindrop
Tmpression), # M Z &R, (4) B (Ripple Marks),
Z5 1. SRR, AR IR 2R (5) %
§8/@ (Cross Bedding), $EMAKZFMTE, i ETERE,
TS, BEPRRZ: REZERE, A2, (68
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(Concretion; , 5% B i v 2 i PT VA ME B, B TRV R, SRAS
B O IURE & » i A R G KCA TP AW B AR
AL Wt (Loess) Fps 1 A IR B &S A% , BEFRY B, 15 7R &
1o BAHITE TS P A I XA 4 (Mud-crack) R fifijhr (Oolith) 35
&P, R AT £ LA A A 5,

11. TRt &% 3 (Description of Sedimentary Rocks)

‘A. % (Conglomerate)  &-Ffik/NFRIRZ A8, SHIFEY
RS 22847, iR 2 B o JUR 75 BB s LU , FKT
A= i — R A R BRI HLILA ATt BRE A Ry R AT
WA o I A 1T Y B IR BT RS R i R ) A
Bl S AN o Bt 2 4% , BUS S50, (B B AL , BB R 3
BOERREE b, (R /b, (67T MR BRI R E R A B B 2
Ho

B. fi#s (Breccia)  fpte: I‘E’HJU, i1 vy 2]
W, BAEER, TR ek MR, BATIIRTZE . e
¥of, Al il QU EAS AT E, FRASA L s sk i
(Tuff Breccia or Agglomerate) ,7E3 2 TEA b, iy i1 &

B 2O EGE , DI 2 L, IR RRZ S AR, LR
FATFRBPRRE et (Friction Breccia) BRI A1 Zo
C. ¢t (Sandstone) WA BISRAZ a0 EREB 2R
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O B BB KR R A, R 2 R, BRI
Bk 2 MR R —, B SR B %, 5 BAAR K G,
WREEAGEREL LS, R R G 6%—80%,
BLB SRR S, LEE2.5—2.7 2, L HRE
#) 125—150 TR JE £ 25 AW 4E 1,500 —15,000 2 i 5
BRABRSHRFEWELRR, TUMBYER: dr e
ik, ABM LR (Argillaceous Sandstone); &BHH,
FRERRE (Micaceous Sandstone), LhEFH, BEAME
(Arkose) s B F Bt » 147 & HoRl 2 ety -2 BEAL , 4 FE B 3t
BAERE LR, AN A HHE SRR, W
(Graywacke) , b2 £ i BLJ , LR 5 53 %30T A TS , BB
sty 2 FIATT 2. By M A RO B B, IR 5L INRAL » 15
PR, TR ‘.

D. E#5(Shale) FARBIATR + 2 BHEREH , B
R E R 5 B, BRI R, 5 O IR B R AR 98, 1R
MR A 2 RS 3 o S R A T . 5 3 - A S S BCAR I 2 M 4
BAL, IO 1 B RS RS B K TR
B SHOR R B EE BURE RS SRR BRI, (8, TR
BEH. EEMHILR, RN Rk B, R b
LU o B AL A% B 2 38, LR IR, B DB R



ER 75N 8
L. Al Limestone) 7K+ 58 Hidky: , Kk a7 CaCO,,
FHFEHA 5%V k7 MeCOq, AVEEA 2222 (Dolonite) , A K 1

T T B (0, (A TR Z UR R, WP & Z%Elrf:oﬁf EXRK,5
FRBRI S IE AR U e TRAE 2.6—2.8 2Rl 5 % A7 r 2 IR

B, 8 2R A IHAE 40,000 5 LB B AL A A A 0—15 % #%
R 4% , BREE S5 TR RITT 3 , BT iR% BAR8 T, BOGE 2 1358, B s
BB 3 o A3 o 2 FRRHE 2+ (1) A3 /K& (Shell Limestone),
(2) MitAfilke (Argillaceous Limestone ), (3) A38{AK#E
(Arenaceous Limestone), (4) J# % & £ /& 4+ (Bituminous
Limestone), (5)8& A A MK (Chert Limestone), (6)f&fIKF K
3(Colitic Limestone), (7) % (Chalk) 8 (S){g /2 (Marl)
A INKE G B R R A M A, T RT R RCR K B KR, B
B S AT RS A (Flux) s S8R AL B /K B2 7 77 10F , 2745 45 7k
B R R IE Pz e

AR ICRT L, BT C D) 5 (Coal) , 50 Ji i HY , 47 HE ETIHE
Z My (57 I A , — BN S TR U AR AR S 4 B 2, — B4

B RS ) 0 AT I o oAt 2 RS F -

Ceil, 0, —CO,+3H,0 +CH,+4C
AT BRHE R AR

(2) Bk, SUOCRTer AR R AR IRRE R EE I » 2 B #5 H e (3)
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AR OUA R, TR Z R, i B .

19, 587227 1% H (Origin of Metamorphic Rocks)

BRI Z K AR RIS B T s B V) R 45 Fl
SRS R, G0 6 B & 2 ks 53 » — 3R Bk 2 B0 B A, 2k

SEHJEAT 2 AHA , R OB B IE RS & Ifn}f!wa — 2B A, ]

B2 HREA =, B (D)7, (2) By § Li( ) W B S L
B LRI AR , MR 2R A B R B B
Byl A 2 BTy, EAREYS, RS A PT & 2 ki
i 1w HAR T AR, SR AT B, TR B A 2 oAk
i > n FA TP AR B, B AT S S 2 BRA R A, 53 AT
WLFRERIE 2 57 ey o B KOBE 5 A A IR v » H A Do SE B R
I EBTT 2 AER , BRTAG R KB . HEEA LD, &H
B BRI BB IR TSRS (SR ) S B, B3
BEATRBCA TR, B2 AR R, B ARG s [RIIRR ol W] AR TR 22
FK

18, #2428 (Kinds of Metamorphism) % & fEH
A IR 3 =58, k4 T i ——

A. 85 EEH (Contact Metamorphism) K a3
AT BB b IE B B RER A A AR o KB R
A2 o R B ik U A, B SAT 4, R LIRS ST 2

4
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1

TR, R EARER, 2 RN B E (Endomor-

SHRMEI , BRI, A 2 B E AR, AR
T K BV S (Wollastonite) S8 kY, B AR
#/% (Exomorphism), -

B. Bossd ®IEHM (Hydrothermal Metamorphism) _t}(ﬁ%
SRR R, PR A T L, EL BT 7R R, T
B2, R & 2 B BTk, By
TR R ST BRGNS, O h AR 2R
fe FEIT 2 5 TR T 55 e A A T A2 SRR o

C. BB EAE A (Regional Metamorphism) PE#H Tz
ety N TR o TR T AR , 58 B, B A
W51 » AN TRHHER) , SR BT RR S 5 , S BB, P2 IR
G, LR TR B, B R R kR
52 2 J R AR A o

14. 8 B 2% (Stracture of Metamorphic Rocks)

BEE TR AR RIE, (1) BEREARE
B R A R R T AR 2 B b, MR R A2 6 8, B91R
BT o (2) B ORI A (T B, BB RD A RS B 5 3
B , 85 1 Witk (Gmeissic) o, (3) SRR SR ELKK , 58
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Atk (Schistose) o(4) kBRI ITHES, B CIESE , A0 RITT R
JE&#E, BAHK (Banded) (6) fE3RERE , 3R 5, HARE &, 10
VIBIIRTFAEHER R & 2 G, Btk (Slaty) . BbAM 880
we, MR BELEOR 2RSS, TMREZ RERERDEY, B2
EEE % (Pseudo-porphyritic Structure),

15. $82{ 42 7 1% 4+ (Composition of Mefamorphic Rocks)

BE2U A BE 1 KO8 s K e A2 T 2R , AL 54 gi 4, B R
Wz A A E A A N, AR B IR BB FR
SAEME R M, O AR g a2 oy IR Z a8, e
A S B Z TSt A K BUEARLE s A 3 R VBB,
BIA. B, %A% FERBEHASAHR, nEEha
(Cyanite) BdfEA (Zoisite), =& (Staurolite) , BIKA 17
f[%,

16. $#2 24 %% (Description of Metamorphic Rocks)

A Friid (Gneiss)  FrBlce 2 £ ESEPk 53 , SI4E [ 248
LLIMEAERER, S BBRLL , AR AN ARERSE,
BB aZ2HYiNE A ANRAZREH, NSAaE,&
BASH BRRAC,5EEZR ANAHERESE, KBEG,
18 58 207 4 (5 BURB 5L Jo i BT B 5 o/ FAE B et flL
Eﬁﬁ%ﬁ%iﬂ',5jﬁﬁ§é,&$ﬁmﬁﬁk2%§%5*ia E IR
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BRI R SE IR +2 A,

B. B3 (Quartsite) RS, B, RGH
B R R, W S B O, A RN, B RAT KBS,
BETRAEL.8—1.9:2 1], WLARE T TS 22 M —IF. 51, DAk A
P2 7B KRS A B I L AL, R S B o2
o, BT RS 5 B T A SR R SR 4 2

C. #i32 (Slate) AR B—FRMILAT 75 i TR R LB
SIS 2 BT R 53 7 B LA N9 B F—
H A2, 8, BT LIS , HBE FE LI R R A2
SR, 1% T T, B SRR

D. FHCE (Phyllite)  THCE MbREHDL, KA RERE,
MR R ZIE, MRERE TR S,
7 AR T E A o

E. k3 (Marble) AKARAEAZEHREEEEME
ZAE, ERATSE  HHRMAIRSE , 3 6 B A 2 MR T
o, XA HRAG RS LT, ARR RTINS,
MBSk, 221 Caco BE S5TAR, X 56 fh, ROBABAIFER S , LI
WA, SR AIE L BRE A, KB 1AL, Tk
7, HOO AT RSO Y |

F. A (Schis) . BAKEMEZEH, BRI S, X
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WP AW RR, THRM: (1B (Mica Schist) 58
o AR AR, A S Ry B R R R, B
BEERE, BEEUAK, BEAAERA R SEARAR
B RS BB . (2) %55 59 32 (Horblende Schist) ,
WRERZ RYERS , & E B2 EBAIIGRS B ER W%
FRAEATHRIZ AL, B I T B e, S M B 1 (20 (3) 8
© JRJ35 (Chlorite Schist) , B B &2 868, I TR B %, B S
BB, WL AR (4)BFENE (Tale Schist), WA
29, ERWE, BAh A G ER&, BELE, W2FEHE
.



I R
&2 it (Structure of Strata)

I §298 (Outcrop) /@ RfEaE sk b BF, RERNME,
RENDASEBEESE ZREE, B2 B K08 REVE S
JB 25, AR R TR 2 B, wy A R B IR B 4, RIE
NI H B 2R E KBCRTTRTRK . & EBYZ 7 , dke
WA R LR 2, RIBREZ B, REARRERZD,
B AR R, MR R 2 B R UE AT EERE, W
o HARRRAY L,

TKIBE A TR Z IRy DR IR , S IR 5 LK B 7 R
WP, SR TR AR R T, o R G PR . B AH LI R
&, e R, BN skt . M AT BUKT AR, BIRAcERZ
iRz fgz W (Strike); —HARK T2 R A E, B2
Rz (Dip), MMM 2K W B3 E W EZE (4
#g=1+8).,

T i ot G 1) AR 2 628, B A28 (Clinometer) , B3
SEPTRZ RGN (Compass), RIHGIMFEERSE, LG M E B
WO IR E ) RAARHRE, A REFIH i, £ RS N3O°W; LR
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25° S 60°W, {BHMEM
FHhEERER, FFE

=y

FAm R AR A
N vy &
R #25°S60°WE £, ;;// /Z
<
BE B MG, =
J5 i st B i e 2 e =+ &= (AB)®RER(OC)

i 22 35 1 A5 K S i MU T IR RS 7K 3R, J TR A A8 4 J 2 I T R
WBIR L, RS2 T ST, 0 B, 5t
A5, MR LI 22 ¥ o o 2 FRR K T I, 0 PR (5% G e i, R 2
T i BRSO, R KRR L B R B R

IL 4%l (Folds) BF4b% B 458, REHRA, B R
RO, 7% 1 G S TR oy 5 LT 1802 P W B e B AT iR
5, FE L@ (Anticline) s M FEHEK 253, BB 1) 24 (Syn-

HBE— YR R
cline), ¥l TAHSZ FEAR, AR (Axis of Fold) , ST HIZ
W, 25 2B %, i (Axial Plane), 1EiiiHiss2 tu/@, B
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F(Liml s) , BT 17K 2 H ), RE TR 3L 5 2RV T A AHE R o
i 2RI RN B % , 4% KRR (Pitch) ( 408 =+—8
B=4+=F). '

W=+E APz EME
1. ?E'\ﬂﬁz&iﬁ(Pricipal Kinds of Folds){k{@i R &R 2K
AR FT 5 T Z Bl ——
A. B (Dome) EHuZ MR, ¥R M MR}, &R
8, RCE R BIAZ AR, B SEAREREE (wmE=+=/),
qﬂ

gE=4+ =1 B=FrmmM
EHZ2FEW(P)RFE(Z)E 2 7R () X ( 2) 13
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B. & (Basin)  ZiiZ 3 ) DR 3 1 IRNEAATT
B BOE AR Z AR, BB ARSI R EE (mE=1+MNE) .

O EREREMAEL (Symmetrical and Asymmetrical
Folds) y4ihR{ R E 0 #IFEE, FERFRTIL S 35 RIS BHFETEM ,
HEmih b, A, 24 W R TAREHE,

D. fai REE\#Edy (Overturned a~d Rec;m‘-,ent Folds)
Faith 2 i A K, AR Bokas, BRI
A mB=THB=ZA55E ) .

B=+AEE PR S8 =R BARH

E. B8l X5 A f8illi (Open and Close Folds) #IEZ
T sz 8l , W SRR TR ﬁesﬂ&mm:_; A
B0, A R, BREATR (s =L@ ) .

F. %4110t (Tsoclinal Fold) %l AL AZRAT, B
R — % ol MR BB AR (ks = L ) .

G. J/48tl (Fan-shae Fold) Al LW F¥, BT E
BT 5 BB TP (=R ) .
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H. ¥ 2@ (Monocline) M@Z—'ﬁﬁﬁﬁ,—ﬁ*qi,ﬁﬂi
BB BEM L, AR —BTHRZEMNE SRRER
B (=18 ) . )

=1+t ReASFAM $$+/\Iﬁl Bt
U Bt » sk e Fi o2 ) T ST A o BEE ST
R SR EZ, TUSB=E (DR
Wz fadh, YRR Bz b TR
g=ram MME ZEELFEZME I (Simple Folds),
(2) Rl XA B A2 PR K AR R A vl (Com-
posite Folds),(3) %yl R 54 fadh, MRl
(Complex Folds),

PR R BT 2R, HBZ &K G bR &R BN
1%, BNy 3R T B L TE, |1 RHE R BORE A Z £ W, &R
W, i BRRARIR, BRE, % E, CLAR P RS
055, TSN AR T L TV 325, SRR 5, BT LAY
PR Z TR , F o R AT S TR o

2. il T B M2 W% (Folding in Relation to Engi-
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neering Operation) 2l it JB R TA2%: M 2 AR AN , R
F T2 5, AR SR 2 M , B 2 45k, (1) BB RS S
B AURIR R 2 (TR AR A2, — IR ABE, — RS
K2 A RURZIES, RIS, ZREE, SREH ;MR
2 A, BB D , R — B 2, BB T MR 1 (Keyst-
one), HEBIA%. LHEAM WKL, BikEME D2 H, i
BT AR, KT M PP R TR 88, 4 R R AR PRl
ZHIES , SER I o (2) ZEFE Ml A B2 ARRIE A AR , 73R A B
2R, TN T2 R AEEM S 2, W i i eSS
0 A A AHEEBE , R RSB , B T 2 K, I
FASE M o325 P B 20, BUARIA A B , O b, (3) $ih 2
B0 , B BB e 2 S, B B B 2 v BT A B
B2, VURA T 2 0K o ()M ARSI, BB B 2,
BRI, LIPS TR o

IIL g (Faults) /@St Bl 2 B, BRI 7y 2
S, B S B , TR L, W MR 2 2, LA ), DIBkA
AR R BRI , 2B IR R 2 T, 5
PR 5 TSR B o 2 AR B /EBS , HOALED AL, 5 1A
BORHE (Barthquake) T% M ZEL, 7l KGN T2
B BIRZEE, AN ERE A BRE,
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B B2, BRI R (Fault Surface) . FEIZUE, A
BB 2 5 W07 e T O TR 2 R, LR R M, FRREUR
(Slickenside),, [/ 88 H T A ZCZ 4R, B Z W ez o 1) o PR
JHEU EZg, fi% L (Hanging Wall): ADRHETZHl
J TR T (Foot Wall) o [R5 , Wi 1, WHARZ
BRJE o B 41T 1808 A » RS I /et Fry 185 (Fault Breccla) s Hoklzn
A, BRAER (Goige), Wild fAf SUERRIE ZH, R
BEMET (Shear Zoae) [ feh i S/K 7Rl B i 22 £ , BRI Fi o2
feuk A (Dip) 1 Fed T SR 0 WD PTIS 22 28 717, R A I8 20t £ (Hade)
W o UG U etz B2 6, RS ARAR T (Slip) o B I T AR 2 S i B
Bt , BERHERTI: (Trow) s SR, AR AR (Heave)o ik
T1 FRSEZ e, B 3 P A N 2 T A il i, R AR, 53 A HO
s, Z3E B, 58 Z IF B et eliis 77 i i (Normal or Tension Fault)

wHE ERFN) BB ()
A=1#; B=|#; CD=EFH
[ebe=fifg; /[ bac=[dtm;
ac= RN E be =#Er Eo
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) BARIR TH s TIPS Ty 25 0 32 S e M
(Reverse or Comyression Fault) ( a7, ) o B2
{5 95 o 13 Bl /NI SIE A TR 2P 5 JU)
AR, B R RALAR
B M2 b, S B TR, 1
B, BRI e , SRR
Wif# (Overthrust), ( 4n%s5Pd
+—B ) Sl U

. 1. Wiz f8% (Principal Kinds of Faults) 4sia{alfii e
25 6T B LR MERE AP HESURE S o MR O B
LR ERR, SEHREGERERA, R R 2
1R, 7T LIS T A4 7R ——

A, SEFIBTR (Strike Fault)  Wifghz i , P SE R
P i K, T2 L . JLERIA 2 R ALK,
BEEMDRZEN (oEmt=Rm) ,

B. iR (Dip Fault) Hid 24  FAT R
M2 U5 3 B2 MR B R AT 2 U, 2
ERTE I = )

C. 2t lifd (Oblique Faclt)  Wifd2 & AR Z &R
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g

BT Sl B SO - 9753 S F=E BIGEE

PR Z R R M2 S0, 1O R R R 2 R

WE 5 Bl D s, S T AR (A ) .
D. getii it (Rotational Tault)  [ildz gifE, — B,

— S A VLIRS ) 2 e LTI WO D P 0196, AR
Bick (Csis i+ ) o

M4 iR

94+ 1M
S E (PRI sRiES CBitR W), e W OB

B. [ et (Bedding Fault) [l {2z b i 1 B8

o A 2 ok ) S R I, AT B, R BT,
F. ST e (Horst Tarls) il b D2 1 4 0 A, 35 7

FH, M2 TR s )
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G. HETEi e (Graben Fault) Wi EHR B2t 3RFA % 35
BN, 2B (e ) .

wrRm BIYEE sl MuERE

2.8 et Hi iz BRTE (Criteria of Faulting) i@ # Ek
IR G, HG sk % o MU 2058 UL SRR 7% 3 i
WZEH, B a2 AT, X P iz e, MOt
B2 1T » R SR , TE Rl — o 2 TE ), SRERG W  ZES IR P12
B, 20k An i — _

A HE B 2R, fERSR, i R KISCE R
b, EAEEE M, BT, IR B IR SR iy & 2 22 $ T
HHEZ.

B. Wiz MG R EARNERS , PEAWEEETT, kI8 5
BRI a2 L 1, SRR

C. I8 Tt k. , 45 PR LA BEsdsie , T B2 T 22 T ST

D. 3 Jet Pi:30) ,'I'i"s'.ﬁ‘—v’:ia‘éétﬁ'i > hmsS TR 7R, R P R
B iz i, DI B — R BUE
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E. W16 B9 ENE , S 2 SRR A, AR ZIEE (Fault
Searp), HFLEZMIA 2 AL E, EHS M, FALDRE
3B 74 20D B, A 2 4%, BT BUARTE NS , PR AL AR
(Obsequent Fault Scarp).,

F. WIRZ TN, BB SRR ML, BOETRRAZ

ijmo
G RZ VTR, EHAETHHAE ko B EHIR L
B 1, FOL 0 SO

3. B8 TR Z B {% (Relation of Faulting to Engineer-
ingWork) 5T Z 1 , s e , ) 6 TR2SEEAT ), TSR0
AR 1, (1) B AR ERS S B SR PSS, BVH BB 2R,
FLOE S (R 5 2 M, VK P, EROETBR B, AR R
(2 HREEIIES , B H 2 B 2 B BT, B
SOV 88 20 7KL e o I 8 T AT W AT B R0, 5 R o2
S AT R PR e, B AT SHE e B, (3) O B
B 0 O T AL 1512 B850 e S KBRS W
(4) MU FER B » 2 DR R 15, 00 O T SIS REEC 7, W28 B
B I 75 5 05 A B 2 T BTG S5 T TR, e
BB, LR , DB 1A, sk i, (5) i
BT 5 35T LRI BT (A2 0K, (6) 148 e B
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JB 0 TR th et T iy, W BN, TSRS IR
(Asphalt) , % HRRE . (BG4, o DI S5 RETT
Wi, (R) iR SS By, A B IRy (Land<lide) B4, B 318
TRRM. .

IV. @38 (Joints) ML HUEyZ 5 , % ALK, B4 F—,
BB, B L ANZRAT SRR B B A R A BB, B H
B2 K PR BN IR, BRENWI N 28, R A SR ARE
BLIEHT, AR IR NS, M IR A B 7,
2 R B B G o Ao BRLAE B TR DT, 0D /6

1. K 22 g (Joints of Sedimentary Rocks) JKE¢#:
2B, H AT, J A Mok R L B2 i, NHAR
R, BRI, RUR AR Z T Ay MG e S e 2
B, BAZEHAM, BEREERREA, KEHAKE
2, BT . FRA A PR A A AT R i A
& AT RHTEZ B, BB, P2 Sy Ty iy
¥ T 2

2. Jok B2 EiEE (Joivts of Ieneous Ro ks)  Jd B2 6
75 k30 6 IR BRI 2 o BUPE AL T B 2 1, B K
Ty I S KB 2 TR B AN 2o R K v 2 B
B R RS, U T BOBCARR s SRR ER o SR K
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B, TR B T2 A R, A AR 2 BB, ZRAT I
AT 4 HITE o 250 P 2 B0, B AR 3 22 R 2 G e, 1 257K
A2 AR, T AL 2B, H B U A N R TR 2 T
¥,

3. B A28 (Joints of Metamorphic Rocks) &
I EPE, PRI 22, K e SUE e, E AR AR
B R A

V. 5<% 4 (Unconformity) iz BAE, K S2HD), Bl
JREE b, #HURAE T FOR A DUREH , I 4R 7] — e B
A 444 (Conformity), 72 WX A 2 3t Jeb , T AR RS, R
BPAT H R R, R A Sk B, 75 TS R DU
2 4% o B SR PR 5 8 20 1 06 s S Bz 4%, LT UL
5 EE , MEREUURY S AR VS 2, VAR, BERMEZ K
B LS 2 H e, 1R AR 2 22, B A2 TR R S,
B B H i T e BRI 2 TR

A4 e, T IS4 W (1) B2 R34 (Nonconform-
ity), B0k JoH BRI, FLARR 20w — K, — B R A
T U BB, PR A% , A 2R 47 o (2) %4 (Disconform-
ity), WSERZEITRACA O LI T2 0, s fh R B
BT, R 1 HARZTAT o {2 AR R BN, BAPESIR A R
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BZHRS, FERFACAZERSE ZEATEZ ( Mg
p-HA LR ) .

oM 4

g N 4 Ju I8
PR (LIRS AR, TS KR, ABE TER®)e

o R e |
BES (ABBRESM)



 h o=
HA 7 AL St 3 (Rock-weathering and Soils)

BERERKIZE, ATART 2B, TEZRHE, %
VIR , A5 TR B HR LIRS 2B Ty B , 2
b B 2L, LIHOBTE M2 e , SR PR 3
BRI A 2 R & 255 75 B B2 W B TR o

LA T 288 2, SRR, A2, Bl LR
JBSR USRS A 2 M0, O58 A B,
%, LA (Decomposition) , My 1 Ry Ky Bk
FZ AR, ST AR, SR BB, R B iR (Disinte-
gration) ,J8 ALAE FSE AT R £ 5+ (W eathering Belt)s, B
42 78 KT ], T A9 B R S B8 54 |

SRR B RN B R TR , S T, i
05 R TRz TR 2 T SRR, B % 2 T
B, R TR, LR TR S8R, F ek 2Ra
B SR M2 IR BR BUL 2 B R s K P R R o 2
MG JR B 1, L) 6 TR A

L #d 2z i fiREH (Disintezration from Mechanical



74 ® B # % &

Agonts) EEEURRESL, AR OB, RI0R T
SR, B R TR (R T S
SRR, T A S
1. 8 2 BHE (Temperature Changes) S REERZ, 3
S E T DERI7 S, A5 R U2 B, B T
Wi , R S S5, R LG 50° 750 AL T 2 B
B2 F BN 1 1057 Mk, FLAE T2 1 B A,
HIH 0od—0.6 (LLBUE 1003150 ok 5750 I A5 TR
i 5 E 623 0 B 7505 P L BB T P 0 22
TR T2 2y TR , SV 2,75 HUCH: T P 5 SR
S USSR A o h S R ) 1 M) SR BB S5
5 BIRRNE 2 5 AU B A 2 i 4 o A AR , A HERRGR
B I T s T2 AL G, RS S RTINS A VKR
WEFCR , N IR SR R 2 B St
A SESER IR LA, ST 2 AT , P
T TKEE B OK BRI 10055 2 RS2 K A3 i UK i 2T
3805 109 352 Ry BRI RS 38 2 D T 1
150 BH2 S 32 BT VI Uk R 2 6, BB, #4T
SV » W B R T2 R, T2 20, £ 5 B
84k (Subcapillary ) ZATL, B Uk 2 88 BHIE 2 B ik 5




EEE PHEZAMLRLN 7

DU & 2K, — R IR B, S — K, AT
WG (BN, BT A, B B2, T B2
SRE, BEIKRRRL M, 2HME%, BUSIRRER, RN
B RS (Talus)  JLAES I 2 TH, M2 H S HRAL , 18
LU BN B .

2. B2 s (Abrasion of Wind) A BHNHH, K
BT, KBRS AR, STENA 2 ER,
o 5 RV 2R B, MR, R IR, M, TR 515
A RIS BRI AR , NI R T, E
AR TS TAKZ H R O 2 B, RN S e LB
B OB, PRSP AR , 3T FARIEE, 02 5 T B Ao 7
Rt , B R AL AT » 2 MRS BB RS , AT 7 Sk
SR, T SRR,

3. Aty T (Destruction of Living Orcanism) S
L2 H R BN BIR 2 S BIRITE S o LA, B
Bk TR T 50 SRR TR -3, A2 B A 2
i DR A2 Sy , (PR, AT F , A RE A
1 27 (Alfalfa) , JARIEBA N T 3 S RZE, M2 7,
W AR 50 ELHIAT 2 4R, BB 5 U RS T 2 L SR
FHE B2 By IR AT , HSE RS (Darwin) 2k i, —k



76 e it 1) 71 t

F ez K FRIR S B B B 2 AT S 2 % AR
AT A, i IR 2 3y 2 2 BRI 3, NI I 2 P2 48,11
A —BRZPLNE AR TN o Aldn N2 DRRRRRSS , 13 ] 3%
I M BRAR GG , B B R AL AT A2 AR

IL. 1r 5 A2 501 JH (Decomyosition  from  Chemical
Agents)  REUHTETS ML AR FH 2 SRS, 28 S0 T4 U, I
SRR R U A (622 T e AB 257 BB SR A BR
F1EFD o WS e A Z AL, W 1 7Rk o A 1L B T 2 S E
BRI T 5 1R PR B 71T AR ] 5 10 703 e s BB ot o Uil 05
R EG IAE T T AL Al —

Lo KAEAEH (Tvdration)  SRAHTIRIKSS o 1 METK 1L A it
FA IRIE Ay TR I — R ek 4 il Sk, AEFBZKALAE A o 2
WAEERE, WEBEA, B2 AR T —

CaS0,-+2H,0-CaS0,211,0

FRACAE  BLEETRAE ARG 047, e AR 22 5, AR AR5
KAV G IS A FERTTHI3D % o WAL A V{2 7k 1k, i AT HE
INHZERT S0 % e HOAATRR SIS o XTI , Johi )i £
1, e FEARING , W W7 UESHE A0 FH 223647 v GV B B, s i
b o5 SN SIS Y IR SYURT SRR S o S (RSN Vv Y

2. EefE M (Oxidation)  SE(RZS A A A H B T35 2wk ik



BER AHAEBZRAMLR LN 7

REERZ— fk R TABARR, SATEES R
BRA , B Kol A, B SRR 6, B B 1L 6 , BTTR
MBS R R B, T A B, B
B8R TR B 52, 7] I Al , ML R T 8 ——

% TFeS,+70+H,0>FeS0,+H,SO,

B P4 158 15 B , T A K o , BRSO , SR MR 2 PR
HMRIR, B T e BhRes T H TS AR S F
HIRZ B, AR ER O, HEME, hiEEELT
RaEZ $#,

3* BREEIL(F JH (Carbonation) A.— B2k BAEBRERRIE BT, MK
FREREN , 7 2 BRI 1L AR F A R 2 b, SRR B2 B, 1% 8
RYREERSR Yy 1 2 By T, T L B2 R 5 T o BB B
B NG A RS RS Y, BA S
RS W , B 17 51 R ZE S TE B T NS (AR 2 e, A

Tr—
K,0° AL,O,* 6510, +211,0 4 Co,— AL0,.2Si0,* 2H, O

—i-KgCo.,+4SoiO2
IR P P 5 5 2, VR RO U 455 2 8

MIER
4. PEAREA (Solution) KEERZEM, mEbEFE
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ST, SO TR Y K S R R 02 » B P i R G, VA H 2 RO R 4R
T o AT D SLUT AT » S B BRR R, A et B 220, R D)
R 1l S o B RS (AT BB K A s AT i, 0
B8 3% LT B Vel AR L i —

a0, +Co, x HO,~Ca(Icoy),

WERRAE L[] BRI RRNE AR JH o A WE Ty 0 2, OBA W 536 3CAT
AR WAL TS o AR RAP 2T (Stalactice) WUA%]
(Stalagmite) , EPFRILRERE R, A H B G 2 Ui, — IR WU
s — RS HOR KT Z T, B E A — 8L B L, IR
FFRHIK o

TIL. Ja fh 2 34 (Veléci.ty of Weathering) 4 B L2
BE 5 I SR O 5 SRR BB 2 H VT, 22 2 e O
HA ORI (DAE 2B MA XML, B O sHs
Fa AL HE B A SR B AR IR 2 108 4%, KRR I Z 7 » B
M B, HAPRD SR, W2 28 % , Ko 3 g, SR
A PSP By sbva IS o o NP N . 3 P (8
o (2) HHHIAN R Z A, R SO, BRI (52 153, ok
EASEER VU, L Z R BE R b I (AR TR, SY IR 2R
i HCBIRAR Z 7 I K o BB A IS, Z B A B i 1, HAAGE
W& IR S IR o (3) A0 B H AL Z R, AL TR A th



EER HAZALERELR 8

1822 51l o ] — L1 38 5 T o2 3 PR AL b AL 8 S, BRI MG
LR, B S B R AR SRR 2 A6, R
A R R U AR R RS AR T R,
IV. %5272 JAft (Weathering of Rocks) (1) ki
B 2R ES AR IR, R R B R B Z B R LIS, IR
BT LBt 2 A RAE il o IS S RS, TENE, &
BHE 2T, IIRS/KIL SR IL AR , B8 A2 5 8 b (Kaoliniza~
tio ») B G KA, B A {RSERACBME S 2 AT . BRALHY,
BRRB 1L L SBRIE I, R BB B , SRS ESE
MBI A G MBS IR A 2R+ (B E+
— I8 ) o(2) FKBCBE h A 2 A R A DR A2 , FARRALZ
%, SRS AP EARR 2T, BRI 2 B Ry iR, fn
BER RS EREEE B R AP E SR A 2 A MR R
RE BB TN 8, RS, BYRTFER L%

SEF—R RSz EAE
(A =REH+; BefitREGRRZELME; O =RALZENL),
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Yy WO S RS i (i E+2E ) o C)BEEZ
JE\ A B KOBCea ], B I SR AL,

BHEAE AR 2
(A =9t B =REALZAKLY)

V. 1-4i(Soils) bR &R 302 B ER , B M RS
P SRk B R AR = FA AR, LTI K o

1. 432 K5 (Composition of Soils) %z faf#fi4-Ht, 2
FEALBE S, LU =R B %, HRE=5L 26, HX
NS G 55 S B BT NS AL o SRS AT R AT
By, IR P2 BRI KA R, DR
LR Y U T 6 ol L < w5 P ’; SRR A T L, BTR
HBETR , D% B IR , T v P 2 W, KT 3, B 1 JR A
BRRZEE S, iR 2 Sk 4, UR R AR, K
KA TR — 2k B 2R A D A A R
By R TR R AR (LS, T 2 DRSS, BIRIE 4.
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i AL, T AT 2 A iy, s B | 7D R 7K K
57 (Gibbsite) 25358 7

2. =457 M/ (Characters of Soils) Mz, BRLE
AR R S kA MBI 2 KA, 5
BIBUER, BAS TR A, KE2HKE, 82,
000,000 3 15,000,000 22 % , FFEH 1, AR+ HEZ
B 5 FELIZSSR Kk 53, B TLIA B 2 R R RS 2 b, i TLIE , A7
-4, TR —HE, TR B0 %, B RS AN, REZE
R, T Bk 2 i T AR 2 BRI & B o DEAORG 2152, 5
S AR, HER R B 2R, LA 5, 000,000 5 RE
B LIS EAZ Hi A > H AR BUKAMED), B L E TR+
R 1 8, LIBCBR & 2 B AMIT 32 B AR B IR R (G R B 5
RIS U B AT (5, VR — 3 B T A
AT, BB 58 300 B0, R T HERIT % 150/ 2 R

3. 14582 4pKi (Classification of Soils) -3z 4M, ol
VIR PE G U M E MR 2, SO SRk R
F LR RN Z B R R TR, WA IRER L E
+ (Light Soil and Heavy Soil) —ffi, AR EREHE
5 ol 2 b, T2 B R 248, e i, I 758 P
H ¥4 B LS IS PR - P AT 4 (Residual Soil and Tra-



82 " m & &7 £

nsported Soil) =#f ,§THK FIEZ AT E KB, BARAZ L
HIGHETS) K7 AR Z W, ST R
M TR AL A — WA R 2 A0, R TR

FANBGE 2 WA S SRR

(a) #¢t (Gravel Sol)——& [N %, HAMBK,

(h) #F=(Sand Soil)—iF FHE 2 Hi,

(¢) ¥z (Loam)——EN 33, A A0 S0k 2049

BEAIS
(d) 4 (Mari)

A R R,
(e) it (Clay )——Uki -+, FohE bR & 2 3o
(f) W5 1 (Peaby ) —5 &H 8, 2R GBZLE,



B/ OAN =
W% 2 22 E B AE F (Development
and Work of Rivers)

2R K MR R TS T o FE 7K 3, DA 3
SEHZ—BAHAESZ—EB LT, EREPIEST %
£ %, R B RME (Run—of £) , 18 A Hh R1s2 K5 M IR , 41
[ SEZ B, SURHEARS , B TER N BRI IIRAR, SRR,
B KT )1 o B AT T 7, S AR BB U 4T , VA, %
B o 2 K » B2 e SRVBEK , SRTF IR  TF DI 2
B o K AE S, SRS, 5 SEAIE R, Bk U S A0 K W Bk
BB 27K 5 RS2 AT TR 0, UM T K L

B RIS, O FUAAT RS SEIENE, DARITENE: WA S5, B2k
KB AT RROK, TP . LIS BRI AT AR TR

W TR AR W BRI K2 R, YT TR BN e P 2 A
VI R Pz SR AR L, R S A 3 il

L ] )1j 2 FE % (Stream Formation)
1. ok i (Rainfall) WZKZI%%,WM?W}W%’?WL%Z
B3, FRBREZSIE, RO 285, M2z B, lik4im2
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ML SR 7 A, B35 M, 2R B TR SR AR BB T K
LT TR Ay - RBIERR 2 FTRSETE B 2 AT o— MO 2
2 B0, BT KA HIR B LR, , KA 5
WA P 5 T R 25 LIRS B KT PO R A A R
90 R 3 AT T 2 5 PR TR 5 o2,
KRR % B 7K R s 5L 3 Kl o2 P B, R
FETK LA o T REZ R H B, V)24 T60mm. A5 B LR 2
B (Flumid), 25 BB 4 M TR (Arid) TR 402 24
ok T — 5, 75 383 mim. AL 748 635 mm. 545 1069
mm., FHER 2162mm.,

% Febk (Run off) 24EFIKMAREHZEE, 13
" 35,000 ST EMZIK Mk 2 K , — SR IR R TS, — IR AT
B Bidizik, HRHEZKS , BERFFHK (Immediate
Run-of £), WK U1 Ml » s FIRAE 7K o T AR THL T o
| UEETHZ K, MR O T e , B R . RN R %
5, 7504 B AR A (1) R s 55 5T R, A0
T, B AR s A MO 55 4% E'JT%%%’“EHWEJ( TIEHA
(2 P SR B T3 » ST A B L3
2k (3) M 2 0% WKM7 A 5 B0 T AR, B2 T,
Hlt FE R, AT A RATT R Ao (4) HitZ SM5: REAkAE
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B, DRICTRAMTT 25 507, i Rbh e 6 K S M Sz . T AL R
FR LT Ao (5) T2 i G HRIR, H705 MO T 5 B8 7k 53
B IR M MR

8.1 (Stream) WAk dIRHLNZ MU, Bt — 2
B2, 55 75 T A (Rivulets ) s A1 e, T 1] (Brooks); {2
AR, UASTRT N (Streams) ¥ )12 A%, FRARITIT (Rivers):{L
e, B . HOR B2 A RAHRE , iRt 3t fRER
6500 515, T H3 2 HT ki R B2 TR T LAMB S
Fiix (1) 90 ez 7K By 7K SELR KA , 99T 8 5 P I M s K
W2 F, 4 W 6K, 2 BT (Pormanent or Perenial
Stream) o (2) SWHEHEHASZ T , K32 ks, LB IVAR AT
L, i DR B BRI , 242 b, A I 7528
82 Bk (Temporary or Intermittent Stream),(3) JiJ7K75
— AT, Horh— BB AR, TR ML 4 b
i HAE B2, 32 W (Interrugted. Stream), & -

IL e (Work of Erosion) ke, % MH —#
e, 2 T BB AR A, 5 B MK . KR
RS JH B 2 SRR » o T 7 AR, BOT A B 2 F , S A
BEVEZ M o WK 2 AT 5 ROVESMZ AR (Corrasion)
AL Hz i (Corrosion), = IF M FLARKEAT » HeRTH 2
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IR %A

1. P (Corrasion  YAIHE I I LI Ay » BRRF R A B
IR Z AP ETE -, BEKGB I, BB 7K 2 M RSB e, 3R
BERS B2, H MR o VLT 2 8 s B (3] 2% , B RS2 A7, 1
V2 BRI Z KA, TV RGERR IR & 2 ——

A. Bz TH (Tools of Corrasion) ]tz {5z itk M,
fFfiEﬂUjZi}EB’ﬂ!, R b B Z L B 7, K3
T, HERE AP B, BB 1, IR B KZ W e, 7%
HEBE L AR PR ASRL, AR A VB 7] Z 800 . fEIRIK H
S, BT ROHE, I 3 A B0 , AL A AN B , 1] R 58 55 411
R Z IR, B 280, TR R A B R W2 B0 I W I o FRIEY
Z R =0, B0 2% SLAE1E R ) 82 B ) ofth An 5 B2 Niagara i3
A7, R T2 K, SE YT W 2, HEARTTIIE , AEHEAS
2k, MR AR FHEE AR Tk, Al LB, AR
iy , PR

B. {154y = B A (Volume and Size of Substance)
WA MRS, U7 B2 (IR, SRR REaL, R
TV W, e i Sy ST A o HETRERZ TN o T S0 452 il A7 ] » o S3E
—JE , IR @A & T B &

C. e (Velocity of Flow) I zfdty, BEHEZM
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T3, DB 285 , b 7 A T BB, T — IR
B SR 25T 2 9, B2 AR 2 o BK ) B R, P24
Q7 5 BTHL2 hA BUAMITSE, SRS 2 5, TR
#i 5 (Law of Corrasive Power) 223K B V. B & C,
J: 1) CocV?,

D. [#]32 57 #% (Character of Country-rock )i 3t Il 2 &
180, L P2 ST K 2 T, TR o 252 RO o PR 77
T 0 R i Ve, MR 2 R 5
BRU L, ST EE R FERA,

2. ¥ifh(Corrosion) 2V MATLEL, U SR A I RLAE R
B 11K K — 3, RIS B TR 5 o S, PP
Bz s A2 I, B B2 B 5, DI 6 5
S 0, TS 2 M Bk M BT 2 T W A T ARSE VSR T
JIFERR A K sk (O a i , RNYA R 1Bk, T T S e & Bt ar
&R ESEH A,

3. Jd 2 Bt (Stream Moanders) Bz, LIS
1 et O R AR LI — IR 77, IERC A S , 3% S 7
SEEIMEZ ok (Axis of Flow) %, 8T kR IEN b2
503 VT DI T S T Rl 5 DI,
B2k T e S LM ok BT A RE
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IS e B 2 2 450, 55 ) B AL W R, T P
T S WYER AT, T S TR e 2 T S VR o T3 4,
v B, FL K Y0 18 , AR J0E 3 20T 277 , LB 2 925
B RIS 357 DTG IR K Sl 0B S e 25 D L i
P RIS T 7305 B A, DA 2 5 T DR T
R HE, 1L IS A (Crossing) , [B] P8 SEE iy 22 o B 1, 4%
AT 2 i S0 5 — L ARG 24 0 BTSSRI O o
W55 il IS I 09T SR 308 o T35 02 2 PR ST o
B ST R 2 TS, BT SR MR B0 6, 2 )
(Ox-bow Lake) ( an&H =8 ) (KIHZ SR, i &
Zo WO 5 —BEE B R, o A T AT R T L
et (1) il AL B2 A (2) e S UL b i T e
(3) 1 PO B AR et kB A2 BRI A (4 K2 T
SR o FL— T MR R B L b B S S LB TR s TR
SHE SRS , T 75 M1 FRHLE M R B DAL 5 5 M2 o

1. ST (Rapid and Fall) S5, 79—l 53
I K A A, AR TR K e B K —
R 46 5 , BB KO S 2 il S0 SUAATZ A
A R T A HZ : (DH—TTe, BHAZ ST, 3
o7 W 2 B B T REAR A LB T A S s



B WMHEZIBWERGA 89

7@_;/444%#%51@

<=
BBz S

N

CCzd@Ei)

F AR =1 9 M2 % i
(2) 25—k GBI 1, T AR , BB DRI , 2523
K S G52 RS B 2 T B i 5 2 2 i
A o B R HAE B R A B 2 R R e i A , AE ER WU BN 2 1l P 5B



% ™ B M B B

BY . (B)FAMIK L, A — B0 Z o e L, L TR
OZ R, U SRR B, RSRARRRE S, AU PEAE R
T ST i, B0 TR AT Pk 22 5 G2 RBBENEE , AL S5 e i iy
BIS 1A o th W RPN Z 88 A, LIS R Rk Z RH T L
BENn#EA (Consequent Falls), hik— RIS, ERE
TEJH , o RB(E AR (Subsequent or Erosive Falls),
A Ak, WTliE R TMEERZ: wohbEEE T
W, BB L iy RZMH, m R E PR, A R
PR , BRI TR VL0, T FE RS0 AAS IR0 2 206, 5 AF A i
Z 4 K , i 2 [ o, BRIRE O A i o SR MRS AT b, Vi K
W BE ik o Fok A1 AF A BEA IR AE , ] A T, — % F o N 8
M RMEEZK, BRIk ARENRE B2 a5,

E;:*%—t;i;’ﬁ;éq

BEt+RE RMBLZER
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A TR R H A, WA FE 2 4, EkAZ
Bl (Undercutting) fEM, H#i%1% , 52405 B kSR . th i
MTFHZIK, BEHEMEOE, YSERmRENET&ZIK
HE T R I PR BT ) SR S8R Fi ok & iR g (Fall Making
Layer) Z JIGERINE , ) 55118051, AR BB B AKTE, S AR B4,
BRI AL 5 B C B33, oK thBEYE TR, 3OS S5 o 18 4% V0T 3 1
PR s 3t et 2 TR, I SR 0 AR 9 22 o B M) MRS,
15 T IR AR 1] 5 B AT FRIAR 2 e 01, SR A/, AR IR LS
WEZ JEH  RAK Y 2 e JH , PR I R42 , AR SECHR 2 T TR
il i B FETE R, FR 4SS (Dotholes) o A MAMEKZBER 2, B
i H ST S . B2 IE K, A2 Niagara &
WA, RRUF 7, B —HE ST 8R, B B L, Fe i B, Hm kb
WL 2, PR AR T R, B BB AR A B, TR FE
PR L1 45 b, 97 13841 , MEHARRE RN ET

5. #4y (Narrows or Water Gaps) — IfvwR 2840, 1
PIERAE RS, ANl 2 PR 2 f52 il ) W9 5 00 B0, A BEE AR
& PR PR ERR K, KSR AT B R BRI
W Z IR o — M) 28 2 08 B RO T A A, ENFRAR Y o
2 4%, 25 V2B Appalachian [IJRF %2 Deloware Water
Gap. M2 B, BUARZHEEFTR, 5 Ih IR e R PEIE
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B, ‘
6.#(Canyor or Gorge)  YAIZ¥:Z B0 JE LUK HE AN RERR
2R, KB WAL K22 Grand Canyon, 814515 gk
ZI%o %Mﬂ‘ﬁ]ﬁi’% BRI HTAR— i3 2t Bz AR,
=3 (l)ﬂb’i%&ﬂé‘im&bEZE}é, W B S R B
YR B ST, SRR . (2) VIR 1 IR e , P A R R 5 5
WA SRR, Bl R 5, SR TR, U EEETE,
IFRRIR IR I . (3) TIHEHFT IRERE L 22 L DRI , o A R
T Z PR S H o ) , Jo Rtk BT, o T2 &5 0L, 4 st i
FFAE Ly 2% 22 B SO e o L LI A 5 6 B i 2 R R
B, BN SRR 2 B, W2 THBE, WA IR . BBZ It %,
T LB TILZ =B T 2 FE R o At A K BB, AR
BE ST, TR, YLK O, SE R ANE VRS2 35, S IR e
7. B MRY kSt (Elevations due to Unequal
Erosion) #CE A8, Bk, BOtmibmAeZ BELE, %
BERRTH b o MeRE B %, BB R B o SR IR L A, A B 7
B R R RCFEAR I 3L AR S A AR (Hog-back) . Mt IRZ4E
R SIEV R, A A BURA (Dyke Ridre), 54K,
B2 3, B2 Atk o BE R KT 4G B e I3 > RS I
(Mesia) , I TEZ—ER B 236 , (5 Al 2 , AU SC 0 TH, &%
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31l (Buttes), |

IIL. s#ME A (Work of Transportation) Ji MR MkA 5
BHE R, ELAESBILFRBAZ T o LM (Load) W42
Kz (1) WHRKPE (In Solution), (2) FAEMKHH (In
Susrension) , (3) BHETTEE, Bk B (By Traction), Wik
LB B, L WY, B BT ETURE o 2K
P2 LTSI DA, IRAEK S . TR B
M2 TR, ORI Z PEEL B J H T o ZEAMAE
Bei—

1. M2 $84 (Character of Stream) MK ¥
B, R B, METHZ P G LER, B2 E S0
W 25T, BRI — I T, AT, RO, 28
FEAZ B SRR L, IR b SB35 2, LBEARFER A
SZIRE B AT 2 M T A 2, Feb LA 52 W, HERE B
0 KA, FRIE LT RN 8%, 4 LR 2 M, B4 L
HCHBOR 2 TS0, BRI o HND B RS , JEAE
.

2. Yist (Velooity)  WdZ 3% , B IEATI, EDSSK
FOATR  fu T 2.5 1 ST K 2 TAKIR] RIK Ao,
BEBete, FOPTER 2 BOTNRE % o375 /NI 2 8
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B REBARG o5 i /NRE 3 VI, BERTE Rl A /NBF 1 N, AR ik

BYRSBEE, 4 NIRE 2 MRS, JURESR S AP AR K ANZ 8 o B8 oKy B

FEHE, e 2 38 ) SR E W 2755, eI n—4%, 0

HWSETe R i, 038 64 153 T BHCES, V BHeE, A
TooVe,

3 WHEZHE(Effect of Specific Gravity) HilE—
IR » Bt B2 R ANy Ty AL I B o W38 17 e AR Pl e
B 2°0—3 ZMZ0h, MRSHZKEE, REAYEE
AR, R EHERMBTZK T HITH 2K, IRFTRS LS 4mas
e, F RIS IE LK BT I, B BRI e 2 8 T ZR ok 4o

T e 2 W 7 » SRR BT Bty B 2 S A IR - B AR LT e
ER (Graded) AR1E 5 BBy B 2 1 5, A WH 7 W, Al —
ERSMy B UUREA S , BT B 3 U (A ggrading) ARME H BT Z
YR Dy R BT BRI RS e BT K, RURRHR] o s e ) (De—
grading) AR o #c2 Fo3K FR T e 2 {5 i B [UAR EL A Y9 iz sl b o

LV. YURSHE I (Work of Deposition) iz i fbe , 3t
Pk b JE ROk R EE B H AR, HESEHIT R, A
BB 2T 32, FK DR, IR SB A KIRTZ
i FRBE PR, S B ARAE s B G, U AR AR , KRR
SHESHME IR , B BRTR 5, W4T 17T M o 18 1T 0 22 53 BB /K i, P B it
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TSRS, LEAEAE T — MBS, SEATUURY , M SO, JYEREZ
W, W2 o VTR UCRRZ 7 LUR S BRL, W95, Ot
A F YT B, TS A A 2 1) AT 2 B BE Ao LR
T8 20 » BT LA/ SE A B SR DR o (2) T
S R0 2 2 T R, R SR 8 BRI P T 2, Bk
SR AR ST 2 e B B T , IR, B
R, AT U (3)FENTME 2 i T 8, JKB B, DURNEN 2, (4)
e W 4 T SEASS » B Bz W, AR ¥,
T O 2 kS A , AL AETTRY o (5 2 TR, IR T
TR TERD o B o B RE  2 TT  » BB 242 IR , AR
A8 T A0 2 TSHR  HOAT e 2 S8 FE BRI, EL 7K e 00T B
2 JEEER I, RSB AEVURE . s ISR VLR R A M,
FREZ , 2 A —

1. wpfE e (Alluvial Cone) iK%, HybE et 2 I A
I , S, BTCZ TR B, OB, R 5L, HERH
0 SRR A BB HE PRI, 6 TR, i
i AR A2 5 o o2 BV B ATRRR 10° 26, SRR
$e % IR PR Bl 2 B, FRTRICE, 3R, U
7 LI e ORI B 2 T o IR BE JAR , T BPHE
B R EMETZ WK E , GBS (Allavial Fan), a5
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B LA, SRAZE, ﬁﬁﬁﬁi%’szﬁifé, BEH
(Compoind Alluvial Fan),

2. TR (Alluvial Plain)  {HESRREZ £, 150070
Fe s 235 T B KU 2 OK T IR 5 SUJR /K SRR o Ml L LTS 5 B0
IR 5 e T B o DR AR RO P A S DU R T 22 Wt R A
IR R A A E (Alluviam) o Hoide 2z #, 76 o A5 28 R
PR E (Flood Plain) o 6 ¥ ot FLEGINE , TR Z BE , T4 SR I, UL
R 2, & A B, R A 245 MO AL 0 22 W9 1 5 JUD 21 R (U
B2 B I 28 R TR, A 0 4R (Natural Levees),
BE AT HTIE , UURSHIER , HB S IR, ATWF IR BT BEOKIf 1 #3178 o A2 P
23R, RIS RE SR R Mt (R +FE )

AT WREL(A =4k B=m#E; C =4 D =25),
B (Terraces) i MiEE , B AT 1T g2 PERe, I
S B 5= = M I i W ARTE A B T, L M
W, A =R (RN 2T [ Bk 5, H BT (G2
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—

IR DU BT 8 25 B o 2 R B W IR » B AT
B 5% i, RIS 25 5, BEAT 00 0, PR 2 2 b o RO
HPREZR IR, B KRR AR B 2 T o A LR ORISR, BRI
B (BT ANE ) o (2) MM THEE , IR T Ao 1 s o T IR AE
HETE b o WA 152 i, T AU LAY 325 % AL M M T U P » 6 ¥ 2 T
LT, A A A B TR LT , B PR AL T, B AT, 4
L A 2 YU R IR VRO 28 5 W B0 B0 , VS & o S
BT, TR AR S (s E L )

% 5 4 L '
B AR REE B RZBF (A IR A T L L
B TR SHTEET; CihRmF i),

1. =P (Delta) T e Atk AWIRE, 1] Pk S 55 T 5%
WITE 2 %5 BEARIR] BP EL 3 (2 fih 2L € (Base Lever) o 10 i $2 7 , ] 38
FEAC, PR SRR RS UL » H B A 2, sl e RO, LT AR BRI 96
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MBS A,BRE= A RN F AR ZER, KA T 4=
(1) JE& (Bottom Set) o ZFAFHHEIE o B AT 4475 , I BE 8o (2)
RilJ# (Fore Set), B &4 &M, A thih RS, Rz
A TRUTREIRE K T 2 BRI 3 o (3) TH & (Top Set) , BN /HZ
s BRTKZR 2R 5 B TR EL 3 7K , ek 50 AR ok B2 DU o 35
T E &, 16 302 B R F 2 R Rk, MELAMARIBI% , R B 52 5
(fusBHE+AR) .

Wi AR =AM (A=TEF; B=—aiE; C—E®)
SAMERZ A= B (D)FHRAGRABE, WL
B,z A, QWERHZRBREEE. )
JBE RS0 7 JEE 2 bk BE B /N, T LA R B2 PRSI o 1 5 = fA0H

ZRELHE, MREBTL= AW, TREHETHAL; %
Mississippi 11122 = fil, Bd)— R, FAE— =T 518,
SN 2, RS RIS IE H 7 SR VR B BNy o8 I
B, HREHEAS R BT AW, S5 aem w U —
Mississippi 1i1= M, f-+55 40 i e— 1, '
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V. %% (River Drainage) MURMEEZ ST, BF—%:
M JE 2 KA, AT oI 7 _b A2 TR R
i, GRS K KR 2, M B e b, MR 3
TV SLRRINF , W R BRI (Gully), MIA G, B A
4% (Ravine); A NYZHEK, TSR, A bk, 750
¥ Bk ZBCZITHE , 197 3 B (Tributaries) , a2 58 o 2%
FEN AT R (Vally System); 3k R i A2 MRK
S (River Syetom),—/KAREZ K, OB,

L2 (Valley) 1120 7585301 e 2 0 etk H B T 1 5 R
B0 SRS DR 1) 3P 2 TS M B B8 2R o8
Ry (Ercsion Vallay); &M BiE#ES (Structural
Valley), A R EREESHELEY, WELDNEL
T4 S, R R R, SR A2 EE 2 T Tk,
SHSAR HO T A SEUR I LA AT A — B, 3
R 2 B — Ko TR A2 21 , B ) KB R 75 5
PR UEE AL (Headward Erosion) 1, $ _EsteZ 1%, % B34
381 23 BT AT 2 9 0 AR 1 D0 ) 5 K T B B
Pz PR BRI . 530K (Divide) (R THE , 4685
BB I B 2 AT , RN R KGR,
R A M, TR B, SR e, Wi
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L, He B2 oK, TR TPt o 2 DK Tk o2 K ¥ 25
TR W E e 2 BB B 2 75 Fio
2. M #2288 % (Stages in Toyographic Development)
AN 2B, TUAEZN, SM2rh, A4
2k, LIZEMEN, (1) $h4et) (Young Stage) , 772 i fE 8
BE, A SRR 23, A R , VT, RITHRR 2
W, SRRBZINE, HRIENENL R (2) HEY
(Matare Stage), i SF 6 i, B SERBEHATIIN , HETH B2
25, RINUSET, KRR Z, 2500287, BREEIR , 35 8
B8, Wiz 4 fi i, (3)A4E1 (01d Stage) , B3I bk L&
Hexe W2 F O TAE W R, 1w R 2 5 fl oy Besd , At He
~ KRHME K, BB MR AR R Z Y, W
AT PR, B LR B, SR AT R AL, AR
T, 2R (Monad-onks), 3558 WL A, P &
S HB AN, RIRRGE T (Peneplain), ¥ St IE RIS
2 RER,
 HRIEAATR,EABR, BEAA, IR, At
R B2 98, HOTSEBER RSB, th AR 4T 4
S5, IR -T1, ISR B, R Sh4RTT s 2 4e , B 2
(B hik B, MR LT, TR MRS ENZ MY o BLRRAE
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il ,Davis FBE{E M #EE (Cycle of Erosion),

3, A2 58 (Migration of Divide) Ak HONTHR
BB e 7K e S T B2 B S T R R,
B4R, B K SO TR B2 7 6 (R SRR A
RS RARAE R, KM NARBLS, RIS KREHE
B2 B%, AR, Z8 T —

A 7K KRR (Uneqial Volume of Water) Wil [ #5uk
TG A AL (20 ) 5B 0 TS0, SOk A, TS
SRR B T 54T, MK B A3 R BB

ZaKE M EHZ.
B. 2 AME AR (Different Characters of Rocks) 437k

2 WO, A WAL L6 R Z A s, Rk T
il R X MR 2 G B E,

C. Hi @5 (Different Structur:s of Strata) 437K
HaFE A, nAESRE M, IHXBB 2 REEZENS
I, DR B 2 ), £ RAIHEZ M —Ek, SRS
H,

D. mypk g B (Slope) WA IR 2 4% BE , ARAAR %, I 7K 5
Z B, &R FEBEE , R TR G o , K S
YR AN MBE .
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E. #12yEBj(Movement of Farth Crust) MiZl#tfZiEm
WP B, Sk S SR, BT Z T B B 2

4. Wz WERS (Stream Piracy) KW MZAHN
BEESKEZAR, DKMKBCESE, BLZARBEERR. ¥
WUCEZ K, BEBER (Pirate): HEFHEZ T, BE
¥ Bk (Beheaded Stream); SLABIN SN 238, B2 Wik (Stream
Capture) , 34451 BI/K B AR, FTAEEI 22 K88 , XETR
F5 R AR TR G M. BHRZEHE, BARLEZS
#, AR (Wind Gap) JIRBERRERBLEFIELS, o
BAT L2 W10 AERR TS L 7 — B, BB TRIRIT X3k
BT L, HERERSEE, KHETIAE (BHE+L

1

Brithid RIBFELYIT(ABELRLESBREZBE).
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B ) Bk B AR A B 2RI , % RERRIT 2 8, g3t
ETEE K , BB , B R EEBEIT . Bk RIHE (Floods
~and Dam Foundaticn)

1. #7k (Floods) iMdeZ sk, St e, FAeer: AR,
FREBEOK S, SR ME, B Rk K RRE , AT, R
B, BZWRE, K BB, W A WA, HEILE, Bk
2R EUKBEZIRR, FHELRHSE: (DESEFREAK
(2) T T 2SRRI s (3)T0] P PEBEIE , Yo A (4)T] BEMHHSEE
MR LE 12 > (5) HHFB KA (6) MMBT K B2 Bk (7)
Ik HETE 1 (S) FARTAI B2k

WA E AR T MK B M o T IR SR R 2 4%, 7K
RS , T 75 SRR , HSBRIZ K, W LA MR a2 s 9
BB, KIS AR A, YEIEFE, AIASIAZK, B
R W2, DIBHBY 3 B Btk 2 5%, L o2, B
RN ZETE PRI M 2T B, Tl AT 368 , W VA
2O, LA BT P I EEK ULE, B E A R, R
BRI,

T 2 5 1 , AT R s (1) B Sk B , LI TRk &
220G (2) BEHI AR PR B AT 2 V2 b, B IO, (RSE TR 5
(3)fi -b-438 17 452 , S TRIE W] DIDRM k Be 2 7Kk 435 (4) MR i g2 2
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0%, LIS s (5) e A\ I 25 (6) SRMI T il , 38t Il e 22 D
K& (1) ERTEVRRS, BRI KB S IA: J(8) i bk 2R
T M2 R %, AVFIFAXERE XL, o R AL ET I , B0 T 058
986 FH o .

2. 3% (Dam Foundation) HREEIEIE, BEREINI 7K » 4 2HFY
J 02 S, DT 25 WS o IR SRR B2 IR K52
1, DHES K B2 A8 AR SR B2 R, LUE
BB T2 W, VAR ER, S BB AR ERT
¥ 3 BT Z 4R %o

A. 57 (Bed-rock Foundation) WMt AFs&HIE 2%
&, T — B, R, B RBATE, AR EE, 6
TR HIR BV B , B B MR, BB KA HA S
IR, KGNS, EA I, oS A Ik,
REAMEH, A SRR KR Z ILRE S, m R RS
R HE P 2 B A 5 R B , B BB R, HOBIRE K
Z RS, AR H -

B. £z’ (Unconsolidated Materials) — $2fiy& en b
B -5y, ok TR 2, B AR, T T W8 TR s A1 2 U
Bty o SRR B 2 B IR PR o, HER R — 3R, AR K 2, PR A 2
%, SRR A BXHITA, FEEBSEZREE
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B,

SRR EOKI 2 L A T, R 1 (1) 4
P BT B8 R 2 2B M, (2) VMR e (3) 9] 28 Y3 M 2 ¥
K R R BURIR I, B REHA BT
& BAT RN, T B0 R, 2RI 5. LR RS B
BRERZ DR AR RILEE T, BAMLA, HLR
2R BAK BB B 20 , TR B AR,
AR o T 7 P R 2 78 KT 08 B A oh TR A R
2K



B/t E
HiF 7K (Subsurface Water)

KRR MU, 2 L R o2 O 8S , RBH T K.
B TR B SR, AN, W SRR sk
5o VRIS R LARR LLAKAE 7 BT PAHEP 3 R TR HETED G
| BRU RR F 2B AL, AT S EAIE
Bkt Beli » 6 BT 25 5 B phy T /KM, FEBERAHERE o 3 T 7k
ZHAIRR ARSI IRAEN A AEZ WY » 28 D 3% MR e
T L B 2 TR 2 5 DR ASANRE o 2 DI R A
B s B A ACRU MU RORR » BRI » 30 2 BBV 85 F T K,
LRI, ‘
kR, KEBGREE, AWM, FRHER—
B, A ARRLE IR, 02 R B AL T 24
F R, R T2 . BAER B0 Z 2, ARZR
H#Fo
L %7k (Groundwater) ZURHIAIZRIZK, —S¥EAR
Sk 2 W, — SN 2 SR TR B R P AR 2, A A 2,
SRR, RRMARE: HSHEKS 2R, W2
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(Zone of Saturation) , HUAIIEJEHA FFEEZ K5, FREVE K, 16
KRR I KT BRI, SRV, H R 82
R,

1. ¥ERZ 2R (Sources of Ground water) HIREHREZ
oK, KA E TSR, SR NSRS 2 R,
LA BERZ T —— |

A. 837k (Magmatic or Juvenile Water) 28 e, ik
KEE S, BRSNS, T LRR AR Z AL o didr B
S BB, BB, 45 AT RS 2 50, 8
FeA 0 R ESV K A AT T 2K AR & S R B
SR K , ARE R B E R (Hlot Springs) 3474 B 280, 7
BRI MR R, & RS A R,

B. #4757k (Connate Water) B4 #57K , sk BBtk A 7K (Fossil
Water), 7575 (R HEREZ K, B UURAE FISEATHS IR SRR 2
S RS R o BRI 1T, B T4, IR
e b BLE TR, TS T IR B 2 MUK T 25 M R
PR 2 K o BT, B B

0. Fork (Moteoric Water) SIHIT RSk NI ACZ B BERMER
&, Bk TEACTR  IRIT T2 7K TR ST — /N W M
LB MR T AT K2 P TR R TR S BRI K
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2 §FKIE (Wator Table) 7K il U TFH 2 R AL
2 RSB EEREL I, TE— 2T L, S T 1,
i Bl AT AR LT BT 7K RS URVRE 5 0 5788
KL W He— e 2 T , BBV KT » P8/KT 2810 (Contour)
ST 12 IR » B 2 S 2 — B 1L FE
KT » e T BOOKTE 2 BB o, S0 05 5 K T 1B
KT 2 BB A A H T TGPV AT 5 B SRUT o A T
9B KT — B, B o FEIAITT e 2 ey 185 /KTE BT A
(dasir+ )

raamseRSISS
L LT
i

AT Bk T RMEZ R CRARB TR
i%ﬂ(ﬁﬂéi’lﬂ\fl‘"‘z:i%&,ﬁﬂi&%ﬁ{%i@ﬁﬂrﬁ%oiﬁiiﬁﬁmz
i, Y KT BE 0 , RSB BOR, IR BB R, B
B, MR RS BOA R, s T R B KEZ L, KB 776
BT, FHEE, JRICERZ R, &7KT %, HEK
Yo TREE, SRS R A , O e, VB K D k22
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B R BALT . EKE LT, KGe B, —EIZR L, Wi
TG o1 HEIH VB 7K, FERAL T R, ERIPESRE . FE/KEL T,
I E 2T, MHATIR . BT, U, Freg
£15 KA BERE y OB KB A T2 B , BB IBFST (Zone of Ce-
~ mentation),

B K TR BE Z M5 » SE BT R R IR , B APHBR MER R T 2
ERAN BRI, IR 2K, TIRBE 2B 2, B8
FRLRA AT OR D o 5 38 M, VB VK 3 8L , O A A E R B M
B Z G, FEH 28R E Y T HRR, BEAIKS &S, HER i
KA, DBt TYEZ A, BN BYEKEEE R 2 A%,

3. B2 L /KR (Water Capacity of Rocks) BAEHE
KEZ BT, UHIL AR R MR ZE 5, XA
HREETRR: (1) ITRR 2R, YRR 2K
B, KEET , /NEFE L, BREE, TR AL, IR TR Z 8 M,
VB ERELEB L, %ﬁﬁﬁﬁ%ﬁ%fﬁg[&]fﬁ%ﬂ. TR AL
J o B RRRL 22 1M, B2 AR o W) I FLBERERE AR b, W] i3 25795 % X
47°64 % . SRULFRIG T , 5 B2 R S8 W s A 2 PE Ay iR %
75y RN — SEIEREDS , T 2 0, A By {5k,
WAL Z 2 RER K (2) B AR R 2 50 Fedy E IR R 8Ly
FTUEERILE, W ER 2, s A2 IS ()M BA
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W BRI PRI A, P AL O, R R o B 2
LS RINILE , WA 27K (4)TRMBI A 2 o SE IR
Xy B RIS B, LM K . TR Fuller KiGE

BRI A2 LB
b2 55 %
e 50 %
W+ 30 %
bE ' 50 %
wWa 10+ %
oE R EE 4%
BRE BB 45+ %
¢k 1%
A 0:5%

4. R 2B (Movement of Groundwater) ¥E/KZ¥
), BT AT S T B s BISEATEE M
BTN AERRL2 3 S 1Y , WD 2 2 Bk, BRI
K BRI HOBIE KR (Porvious Bods) o LT B,
FISE B AR KA IS iR B RRF3B AR (Tmpervious Beds),
IR K S R S B2 BB K AR B
21, MO8 R . BB 7K (Resorvoir Beds) o 17K
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By, A U = R TEAT  © (1) 8 J@ 258 7kt (Permeability )
B R (2) EhrHiseZ M, & EmERAR, B
IR, BN BER K, BN R 5 (3) VK2R i, HHE
R Slichter 2 2H55: 3%k J M R VB K FERES 2+
ZHAE, 454 53 0, MESETR, 4846 R, MM, fHE
5386 IR,
C PEKEE B, VB KE 2T, IRERAETE , S
Z IR, T4 B AR RS R RiE R B oK U IR
B S i AR B SR B R AR BB,
TKig AR E R % KA R » BE R A M » B K,
e B3R 51 BOK S H TARE IR H , V8 KT T2 W0, £ S
2 ) RS Z R, I T H 2 8, SRS B3, K
HEZ 3 K 5 B, I K2 T , OSBRI A R
FEE 0], B ALK R f o B4 , SUBMES , V6 /KT B 777 _E
Fr» A& B 7k Z L8R, BN TR 18 B BB L, B K KT
§§77 (Surface Tension) i BRI , /K2 2 Hidk /7 38 K , v /KT
SUVRT 3 o U R A SRS B TR R, 9 T 0 VB K T 26— % WA
Bz A, B2 B,

ILSR (Springs) VE/K BT, B ABFFIEE, REH*
B, SUBVEKTE R A Gl TR 2 T, P — 21 T B
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ST A o HP B M 7K A 2 5 B, Y G 2 002 I
1o B FEAR , AT —, i3 1200, W BE 2 8, 2B B2k, 1] K 1§
Fey IR FE L BORSE 2 B0, A ZH I, BUEW ¥, HIRETS
HAA ST, A v R BUR Z 5

1. 4Rz (Classification of Springs)  K.Kielkuck
Bk RKZ PE L ARTE » 53 Y5t 4 RAB WK I :

A, FRESR (Descending Springs)  TFREESRITZREARNL L,
AR WP ok 22— (o B o AT 438 20 =i : ——

a. HeMR (Contact Spring) 27K & 32 {5 i if 28 58 7 1B
i, R ENPTAE SR, FIBKIE 2 W ki B KEZ LT
YRAE R, K th IR R MR e 1H o M3t /K ez (Intake)
B KBS (Discharye) 23kl FRAE &, Ak ME A Bk, i 1 =2
KaTB %o

b. Zgi (Fissure Spring) b S S A, 1H BB IR
%,g?ﬁﬁﬁﬁiﬂ@ﬂ, I 84 38 2 LA R X, VKOG 2 0 o
AR, Z RN IR, Kb bk o FKE ATIF IR, K Ji
LR DRI RS b, S I UGV JH B 8k o

c Wi R (Fault Spring)  &/KB AL AFBKGZ, %
TR ) 5 20 O o S0 B 7K o ’

B. EFb (Ascending Sprines)  sKifg 2 A 1w , i Fili_E,



% © ® M F Ak ' ) 1g

B Fre, B D dn 1o, 75 K Z R B3 T T SRR
HE BT 5, RS 2 ], R A1l - —

a _EF-BEMg7K (Ascending Contact Spring)  7ef8HhZ
BHE, BKRSRTEKIRZ I, AL 1, —RZ OB
5 5 B ABE KR » — JSZ P R , B S HH R, /K RIS 2
55 Koz A7 , DRI SR«

b EFHEi/R 5 (Ascendiny Fault Sprinz) bt 4 B
JRZEL , LS B KRS SR 2 B 5 RO %, 2Kl
ST o AR K SRR K 2 BR300 2 ST AR
T ST IKUR TS B AR, 1 BRI 358 o K2 AT
KA AT (mEA+T—8 )

2. @R (Hot or Thermal Springs) K IHHE R 2
Ky SRR K, 28R, R, B

WRA-—EA LAEER
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T, BRI S oK Z AT > 10 %2 RASHE , 90 % B2 IR HIT . 4
11552 5 A R B R TR, TR AN, TR
SKITBEVE S H b 5 Bz B, SRR TOR I 2 TL3 . RS
0, A R RS , O EL 3R s , BOR T B TR

3. {8 57 5ME (Classification of ITot Sprinvs) @S
O R SRR RIS L I T LI I —

A. %R R (Tepid Spring) wRESRE,KIE 36°c L.

B. 5t (Boiling Spring) iR B, 7 100°. VL E,

C. % 5% (Mineral Spring) = &R LIRSS , IRy
Bk 35 A SRR AE0" 05 % LI T4, AR B 5 (Simple Srrinz),
RSB 0°05% WRE 5%. K, MUBRLZ, BRTIFEH
RAREL R, 58 TA-LR:

. EMER(Acidic Spring) AR, ZERH KR
LM,

b. B b5 (Alkaline Spring)  ARRNGH . GRRESH. BRREST .
BB BERB R B |

c. B (Saline Spring) WHABMZER.

d. 5% 5% (Sulphureous Spring)  ABifh® . LAk
BRRL ST BORRIRR , T LM S 5 o |

e. B ¥ ;¢ (Ferruginous Spring) ¥EHEMEL . BRELREH
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GRS AR B 2R

f. 7K R (Calcaneous Spring)  ATREEES, AT R O FHE,
LB /x#e(Calcareous Sinter),

g. By R (Siliseous Spring) MR B K LA , B
R R PR R, 7R 0 R, T LYUREY 4 (Siliseous
Sinter)

D. IR (Geyer) WIRK—EZBEY, BKRERKE
MO, A Z ORI R , R, FERREE A, HIER
A 5 TG IR A T LARVB WS TR R 25 U TRRY , SR ITe B
oL, IR AT BT K I, #7 E 42 HBR, HiEERZ
RAARBRLET, MR A BT Z S, 1847 48, Bunsen [&
BE KB ZABIRR (Great Geyser), MBH KX RER
212°F., FHZBRER 266° F., BEBMBA 2 EH, % hH
Wtk S A T2 Bk, MR 35K hE S/ I , BN RS RR AL , Bt
BERZIRE , RZARTE, BATHE 0 AL A R 2 BOK IR R e , B
EIFE kSRR 2 KD, BB R AILA, B8 L8,
B ARATSR IR S, mAHRERC,

II0 [k (Artesian Water) [ ¥/K@fEBz Artois
HE R, AU S RS E TR R R 2 I, 3
Z Bt (Artesian Well) , FEREE /K ZHIUE , 5458 H dE K B K
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ft(Aquifer) s & /K BRI /K230, FEZA KR FH KB R
SRZIE TR A TIE 4 IF o

1. Afe Kz L EkfE: (Requisite Conditions of Artesion
Flow)  F1ifi 7Kz FE PR AT 4, 85 70 3l an % : (1) BOKIRATH K
SR ZTURT B I, VB K2 AR IG5 5 F1 30 JF 1) Al 307206 (2)
A AR M S R Z (L R & ke, 70 i A i
Jéo B)EKMZ LT, A% ZAE K PRSP FIFSHER
RE % R IR SRR R R MR RS BB, S BN VK
T2 MES AT 5 47 FUE SO (4) MU AT AT RS 1R,
AR U LR A Z T, iBK F AT 13 L BT, (5) HARIEAHEE
Z KK S K VT LERE , BRI, An AB T R R B ¢
7542 ) 5 sk 3t —8 % (Thinning oat) (i A+ B
) BRI AAE KA (s EE ) .

o4 = [
BRI N o A~ S AT oE 2 g 5
(A=%x)g:B,C= £ BEKkEF: D=5,
2. BKEE /K& b 2 [ (Factors Affecting Artesiun

Water Supplies) —H#/bZ Bk, MEAKEZRHELE,
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g 0N + MR
B kB EZ—RBETEkF (A=FXE;B,C=T&kF)

T B 2 B B TR K A B 0 KR 248 , ZARIR I, 75 B
SURBRIE , Ak S 38, 3 P VRS, BT VP AE 2 45 00 . AT K IRl
SR, 2 B L B R, DR AR IE RS E, [ RIS R
B , Ak e A, B AEFC IR 5 ABEIE IR » R EEEE R 380, HE LI
B, KA A A (D) BARAATR L, AnhhBBE, BT
R 3B BT o (2) M B9 TF , HUDRBEE , 57 S BB BIRE , Bk
K Bt (3) B KM 2 B, BRSH489E, (4) Sy
B, B R, LIBRRENNA , SRR, SRERETATR, 1Bk

W VIEREE o
3. K a2 1 HE7k (Artesian Water in Stratified Ro-
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oks) B Moz BRSO E
2 W PR 2 KR T RS MRS , 7k %, B
HOS A AE, AKBERIEA, K HEEE , AR &
2K AR A RIREE KRR ZER, £ B S
W2 HE AR E K2R, BRI AR EKZ S, HAER
i BARTE A T AR, W ARG B 2 D) R
2, BRI, T 2 BRI , R E S

BB, HRE— R, B2, B IOERE

KZ RN WA SR, FAZAK TR~k T
SRR T R B2 K Bk R, B R, DI 28
B B P, KRR, B, B B S DU B
Z.

BRSBTS, BB KT , FEBE, IR
AR A F Bk , R AT = 8 (1) IR PR,
REA 2 AR, T LRE RAFZ 8K R (2) 2 BT,
SRR , 7 BRI ILK , B 2 B Ak S TAEE — MU, B
AR 2R, BE K, EZRBEM (AT
N,

MR, SRERBRIE, B R B AR, R
b, B2, 5 I, i L TR LR, SR,
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s X + HE OB
ARAMERZANMK (1,2= a3 A=BEABENRYS
B=,iﬁ§%ﬂi:{:)

A 2 M, KRS TR, TR (4 D 3K o
KBRS FORS SRR AT, SOP B AKE, HRBK
56 K SRS T BT IR, AR 19T 1188 B T o e 0
YA F) A2 M » B AR
4. FZ B SR AWK (.Art’:sian Water in Crystalline
_Rocks) WIS KRS MBS, TEINE, BAT
5, AR # B0 BT IR 2 M 1T oA MEHC A, BRAS AR, T
B, DR, EEANTE REIR , — Bk, — A7k A4,
A B U 7 B TR , BRI (5508 )
IV. #KZ ¥4 (Composition of Groundwater) /K
BT R BT WA R R A, R IR
HSE, S T I R AT A, meeh e B
1 BT AT, THNERR %4, 9B SR -L RS
TR, FBERANERZ, TR RS, BRENS



120

X B & =X =B

#w X + xR

¥ B E B2 8 W3 (A,C,E=%ok#;B,D,F =g k)
B EmAR: (1)8A8 REKEME 2K/ EREAk
X BB (2) VKR 2Ry ISR R IEH, (3)KZ
P s AR, VT LIS R B B2 .
RS 2R ZHT—, MEBERBRZZHEE, R
FBK, KRR EEKERY ZEREN R, 52

Fi—
& B

" #%
H#
(2N
Bk R

ERYBE ( BRSZ—, P—TEKK

BT U R 2 )
0 — 150.

150 —— 500.
500——2000
200041 E,

AEEZ DR ZEK, AREFSE, BHRSU SO,
B, RS EE PR RS, R 2 U, B
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FRERER, M ZRURE, SR KZEMELA, HERR
3ho A BB T A RRNESS MBI BSE M B 2 B R Y, PIKIR
Wb, BREBMR, DRERAN T 2B EMRE, itk
27K, 8 SBREETRAERNGSS, THELEEEEm, &
B O E SRR TR, KRR, SRR, I
A B A SE B E R, BEE 2 LAMRITEK, AT
PaFd:

At Si0, ; Fe, Oy ; AL, O;.
HAEAR Fe; Al; Ca; Mg; Na; K,
353, Ca0,; HCO,; SO,; CI; NO,,

BEAM SRR R B IR BN, BB IARKET b, BASE
VER , R 2 £ HL IR, — BRI , LAz
AR, AEN T LR

G FK, S5 AE 83 S 5 ML B ke, SR I A
HHAZHEHUT. AHEMEZAS, TGN, TR
EZIH. "

V. st T/AKRZHEZEMH (Geological Work of Subsurface
Water) T2 B0, IR ER, 7T LA RMBATE, &
kB R T —

1. A3 1E A (Destruetion)
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A Ml (Karst Topography ) Karst 48 Adriatic
Soasti}it, Dinaric Alps 22— #EHE I o 2 MBS T M5 B AT
KK G RRE I, i — R S L AT, (LIS
SRR M 2 A, SO 7K W e 2 K R B K 2 fg
2 AT SR JRAL S T2 KA Vi 5 e SR K
R, BT K, TR 2 MEV RS, BAE 2 8
IFT )RR I B IS , BERER %, IS AT,
B SRR, 7T ko2 I (Caverns) ATINFRATH
S, BT, AR, e & F 1k 2 17,
LI, RIZERTE R k2 R, ARG K% (Sink
A SRR AT, B L 5% o B A

T 5 H 2 W A — 5 T Vs — B
7 A P U AR AT » o7k 2% 0T, e
B SR OAETT 28, SRS O 2 170 S 5, D450
8K 5L

B. s (Landslide) g i THHESE 27K A A 18R 1B 7K 2
SRR €0 1 111D H TS S0 o5 AR i, 5O S B
B R 2K R — kB, BRI L1, 5267
RPEUAE , 2 LT 2 MR  JU T8 25 5 2 L0 e o
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He AT, Bk PHENZGE , B E R Hpr 2 B %, —=%
MWz o . '

2. #24E A (Construction)

A, JAXITRY (Deposits in  Caves) E/KEARKEZ
%EFﬁ EHTEAR , 0 WIS, T TR X, B BEMR, —SLRE
&iﬁf TRBIRTRME 5, BRI ES 547 UL , AETR 2 v o AT
FAKEAQGCERIRHE KRB, R R4, R
BESHIK K B, TR SCZ TRER , WMIRE e A, SEdn B ERTZ -
bkﬁé,?ﬂﬁiﬁﬂﬁo?ﬁmﬁmmﬁ'z@&ﬁ,mwE&_I:E-,ﬂﬁm’r?
A7 OB AT o 8 AR, M A kA (Caleaveous Colu-
mnor) , I TR, ERARETRRPE S KRB ZE S8, mil
£ B R 2N R BHE R » R v B2 AN i o, b 2 S
AEAE, ARS8

B. 7Rty (Deposits of Springs) % SUKHE Hi %
TRF , 2 o S NE S [ IREBEAIC , AR 5 25 8%, DR R By 2 — UL BRI
FHR 800 2 W TR AR , M B IS BN B, TR RE IR, TERBEZ
ofl CTHESE, FERCA XA S 4E (Iron Ocher), K INEIRZH:, B
TR Z IR BB » B B R R 2 s BT RY HE 2 BT o

C.fRftf (Dendrite) FRHAR MM 4 A2 RSB
T2 E , 85 677 BE 6 SR 5L 2 VB /K SRS T » 4 V88 JEE SRR
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2RI J) UL o N B SRR R, , T SR An 5 TE BASE BE 2
REALHUMAA, SRR, BB 5,



5 N B
IR RIS R
(Wave Action and Coasts)

B, AN, 1 EAGE 2 MR, W N 2 B O T
W AR, A Z R, RN B2 s, K
%b&‘%%oﬂhﬁZﬁiEé,/EﬂZ%i@, RS UG IRIPR 5 T TR
ARSI , BT B DR LTt , #GREE, DIBRIEFIE,
RIERANDZ AR, TR, B R FIT, i
TR UARE Z BB o B IR A R A v W , 107 MG 2, 01 %% PRSI 2 T, B
TR N B W SR TR, AR UTARZ K8, RS O
ML Z M0 SV P B R TR, B 2 Bl 2
HRTUURY, ARSI VR 2 M R, B S D R T MR 7
Z TR , AR ?EH‘%Z?S'E;#‘I?IE, WY TR TR Y ORE 9B 0 SRk
WK S EBUR R FTEFRT BHEUSRAEZE,

HERRE, THF 2T A, N2 = H2F IS EE R =M,
F— AL TREKZIME , BERAPESBIE, APERAHE
ZHEM T, BRI . B FIBE TR (=0000R) i , B
Biths | PE i ek PE 4 (Littoral Sea; Epicontinental Sea or Cont- _
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inental Shelf) o, HILLLF, #JER EREE, WMIET, UET
BB a R (Intermediate Slops), T@BLUT, ENBHE
(Ocean Basin), J7geig 7 ( 4usB5+-E& ) ,

By WEd IR oo

7

Fr+EE BARBERIFHEAMZHE,

K Z A BT A | S SRR 2 I 2, B I,
W RS T LU o2 R, BB k2o, 2
WA o35 SR 287K, AuA B2 IR s B & 2 B Ao
1y LIBACRAN , Forh B AT o WM 1152 PO, 68T
3, URL B0 5 o BKPR 7 A 2 B4y — B0 s BT A —
BRI, R, KBRS RS
B2 MERERRNS 2, LRESFER SRR, WAL
W2 E, B 5%, BEHLEK, AWK 35 5 fTE
B 2B, 3B R R R A T
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CaS0 pomsaonsonensasnsurns 36
K SO, veeerrnsasasunenes 25
61T ) TR —— 03
&3 100.,0

AR Z A, FABE R, W& hsEsy e, Bd
WX BN B T B SR, kB ES BRI,

WK ZHE, MRS ZERRIRE ZBILTIR, B
WzKk, —AFZER, ¥WH 1024 A5, 3 1028 A4, HdtH
HAAEL.024 3 1,028 2R,

WK Z W, FURPEML, BERTEZ2KH, HRBEN
ZAR, BARE 2 R AR PIARE 2, MR SR
B S Z LB 2E oK BN S B R, e R R s TE R R 2 8, 7%
PEM R BB G 2RI, 5B ZRBEY, BRI i
JEE P £ UL SRR » BEER SE VR RS IR 22 (e Al » SR LT , Sk kAR,
BRI,

L %R (Waves)

1. gz (Cause of Wave) EIRE hEAZEM
4R B RBE KT , AR 2 f5— KT, BAELBAR L 18
Bh o (EREMTTE T 5 K52 TH B 01, S (L1 B T o TS 2 B
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B, XEBHZHEBHEE . RBRIRZER S, F%HE
¥ » 3 F 7K Z 5T » T LU ARHED , B0 Bh 3R RiTSEEAR A o B TR
T B BB U % (Crest) , RSB ERA B4 (Trough) , Ji JRite
FTHE, Bk A 2K T, R R B, TS A 8850 2 K5 F-, Al )
1% 3R AR RTE 2 B MR SR EE B, R KR KT B
B B RIS s M BB B

J&2 (Gale)ZRil, A E N (Swell), F &2 L H:AE Fif
4, UK B2 ST Bt . K T2 EBILSE , HERS P A (]
e o T8 20 B 2 RS S Y o il o 3 TR A R K\ L 2 AR B
YE R, 39 VT BB 7K , 12 AL SRR RS IR, 8 BUAE % T , (1R 1B 4R
2R %,

JBTRA% h #T Z K S A R, SR B 2 7 B, Bl T K 2 I R
B 5 RITSE 2 S B , IR IR A

2. P2 4’8 (Characteristics of Wave) 2k IRRUSHE, 4%
BT , BRI M, TR RTE ST B, PR Ok 2 o
SR, BE 4R S TR CHR I T, H Uk BT, BBV ,
AL DB, B A 0k, FE MR (Breakers), — % Bk 2
T8 A My, A REHEAR Y R — R B RS U TR 2L 82 3
Z R BeAR (Line of Breakers) o35k INELASIN A, HIfk Ik iy B
2, WHRE B0 o B IR T B 5 UOR 2 SR A T S S
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O ST 5, BURSVHIHSIE 28 T, VT R 5 A9 AL IR B IR
BAETEKE AR BURHLRAR . PIHH —E T2
B, B BT B, R M B T B T AT

P2 B, AR R KRR 2 T, IR B2 8
SE, AR 15 300 o 6 SEAE KT L » 0 TS BB o2 0 0 0 28
W2 o VS TAEZ TARAN , B R b2k TARS SR T
R ZEEHE , ENEREBY T 5 HEK B PEA, HIRE AJS R T SLAE B
BE LT U RS B EL W MO TR B VR I , BB 2 2
B UM IS T . FHS R BRI, 3 160 R
VRIS WRUE TR UL, A R B, B A IR 2
Kz AR,

PR 2 I AT H B AR 2 T , o 3 A P A
ko B 1 U 2 152 K B8 , B2 0 e (Length of Wave); o
& B M2 AN, 2 BeRs (Hoight of Wave): —ik%
R, ER— U R ERERZIEN , 230 (Period) . fakz
PR, B T 500 24 R, B ¥ 16 AR, B 18 . B RTNEZ
S V55 5/ 20—27 (T =3 208) o sBE R, 7T 60 1
2%,

NGRS O Rk ST B A B I B R
TR A2 7 A7 o R B 2 O M B V2 T 3 B 5
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BX . Gaillard & »TEEE Lake Superior B, S8R Z Bk 55
B 10 R, %88 150 R, R %2 T 9 WERZHKb, WS
RRIES , FEZR5IRMEE 450 7%, THHEA A B 460 B 960 5%
FRER, BIES B HRBE 2500 2%,

3. M8 Aok (Undertow and Shore Current)  yk BRI
s TR AT, QML —BEMIES 2 ES , BERNE
B R A B IR B L o U 0 1B B , T LIk
WU RBIE G E, BRGE AR, IREEMIE2E
AT B B TSR . U TR AHIE T B, 3R 2k — RIS B U e, 2
BEH, R EE 2 BB T .

o PN TABICR: ab BHEEE
B B2 1 A 2 H 1, b
Bz h, hEREBTHED B2

d B, T o M BN L RIAE L B be o2
FIBE, MR = HZ A H i,
(B35 TR R A , T2k K AN B

B2 TR, SRS BBt R
e e A, B A2 el o SE
ba BEmemw R, WEHERE (nSAAE ) .

be B ¥ 2ZEDHE ;5 .
be £ i kM2 KM H 1) II pempz i atE I (Work Perfor-




SR RERHFAALE 131

wAtRE BnR W, KR U 2K 8 2E@RA

med by Wave Erosion) #j/e25efl, LIk iRZ 5 BEME , M
BRI, REUR S 2K Bk V1 DRI 2 K
QT R A R EE, E LT, RILHTB AR Y
B2 B, SR , et 2 TR, R HTRRb2 1
oKy R QAT BN , Bk BT, ST i
e U T B, 7 LA RO, PR S R AT
P WA , o R AR 1 2 T, S IP I b,
PLRSTT B H 2 KSR o

U B, BN B, BTk, iR
B 2 B R R 2 B AL B K2 7 S D
Bt SR ST M R, ELIAE U I AR P , S
AR, AR TR, 15 R 2 T R GRS, T
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BRI SRS R B 5 O BB , W ML .
BN B, AR I R A VI , VT (3 k3
2T Bk e R AR A T BT DL I, (AR AR, B
iz,

Y TP 5% 15 s S, B AR S B 2 H0% , 2 T TR K
P2 MR 2 R, TEU FOKT b, IR R B
.,

L (Sea CLff) WS —dfiTy . WA BwIRE
il 1 BB M AR 5 B RB A o R 2 780 B, LY Bk B 5
i , o0k DR BE AR o FLBME 2 8 RISk 2 i, BT K
BERZIBE . AWy, BOR OIS, RRU VT B, B
BB, B AT , RS B4 (Chemney-rock) , B A
B2 SR, THOM T B PRI 5 2 8 /B (Tslets)

2. Yl & e (Wave Cut Terrace) — BEHEZ ICHE, LA B
T, TR S (Sea Caves); Ml , REIEMiKES
SR M T, LRSIk HE T , B A U A 75 M o A M A BT, BT R R
WA, MsiEAl A (Bench), #F35B Californin 22 i #K i
B, O IR (wsEE+E )

3. BB (Coast Outline)  WEPeARZ AL , il AL 1
B B, B AE RUEREAETIE  #5 8 RIS, Wi
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A
%\\ ) 21

L+ E AMEAM(AEREM BiEREM)

P, R (U1 B , 5. 0 (Bays) , BB 2 1 , S W0 (Head-
lands), £ & S M K2 5 AR 25 B 2 TR BRI el
AR S b , BUFESE LT , T SO S SR O, 25 R
21515 R 5 1B 1S MR AR 2 AR » HAR SR 8 o A
W LA AT 2
II1, r&i}%m,ﬁzﬁfﬁf@% (Shore Depozition Topography)
o IR B RO LR R Y, Tl e 2 TR, IR AT 0RS 3
Wets RZHOTE S ELIE W2 I o SO P 0, HE MY (R BEDT
BT, RESE 17 ‘
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1. i B2 (Beach and Barrier)  #RE R AR,
B P Z GRS (Shore Drift) Hullr, 3475 8 RAEIR
S T A BOR , U R AR I
Wk o EEHES 77 BB IR A e ISR 2 PR R, MR B
A T o JEE ST T » WO B 2 R RO, TR AL 16
Vo B2 U PR 45 47 S 2 0 ANPARITSE 2 B , U2
BRI, MIRAREE TR (Beach Ridge) ( duffi-bt—
B,

gL+ - HBEA@

BN 2 B 5 A b BERR IS IR AR , R TR B 4 e R BEE
Z B PTCZ RE SR By B UU R » RS SR e R SR 2 S e » R
BEIZUNERR , YRR, Frc2IRns, IR UTRRE E, B imies
B Mol B, B VT ELBY R Ao p . SRONFE N , 22 W vig
R g kkE , JLEOK, BTN (I_Jagoon) o W —H Bk
BB O R 2 B B TE , — B P I Z R UL , R U R IR
(Marsh) ( fnsE-b+=8 )

2. kb . ibE B b (Spits Hooks and Bars) & b8
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b ® Ca)

#Lr=m BEHMEB =M L =1EM)
BRSHEMHTE 2388, S iy S 2 7 , BUTRTR K2
B2, B0AS SRR R SR 2 T I 6 o B MR 06 s T T
EB, fk— HEREK, WREE, TERITRY, MIFERREMRE 2
WIS SR 2 TEIAE RSB O LB MW AEIR
BB 2 R, BORTT EUIRZ G, W BRI, 22 e
W BRI, 2R AR B, 35 7T AR, T
B, R RS AR Rk R 2 B, BRI OTR A
BB, S PR 2 I O, ST, BT R
FEAR, BRI ) R RSN o RSO FRA I Hh B 2 A1 B 3 0, I A 480
Pl A » SEH H O1 HERH 2 87K, — B S T A , F0) i 2B o B
RS Bt 5 2 PR, AR Rk, LIFINGE (s
Et=8b4+mE).

IV. %M (Work of Tides) #§i8s4RH H2mKE|
F7, (EZ AN R LRI 2, BB E |2 4%, LR A2 vh i
EB REMRMZRE, R, S5 S SR 2
- BIRUTER AR » AR LU 2 R RO, TR ST 22,804,
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BL+=EH HYPAZAER

B RRZ K, B AT 1E A,

TG 2 AR, BTEH A
3L, VSIS A Ut 5 e A R BT
(High Tide and Low Tide) 3
R B M, BB, 1B

%€+ MHmE o .
PRMMEN, Heem (Ha SR T S B b B Z S

RTRPMEHZHEBL R ) B, Bed 2 TRES, W LIDLRS, WE
HRHTY 2B | \

A2 2 0 It — 1 R, 394 (Boro)
Bk, 5 A 5080, T O B Ty 55 HOR, 5 Frundy sy Sl
LT O WHTERS, (EAERAEHED , LA 0 Bosten
HEHE L WAL, T3 25 RZ LI , Fundy oM AT €5
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TR, TR,

V. #2452 8 {k (Changes in Shore Line) if EFF,i%
KSR , WEEEHREZ K, WS, WIRPCEZ IR, R
B, TV SN A O S RRATE, SIS, AT, U
WIS, BRI, t B2, W, 2 e

Mo BB AT , Marthas Vineyard HHHE , SR SEHEIT 1
B, TR 5, DHREBAST TR €0 B BLAR o[ 2,
8T, S , W M, Wt AN 5 L7, 80 okl
BB, KR S LT, BET AN 2, TAURACZ I,
B4 Bl B A RN F, Moro Rock 2 , SR SEHEIT 1
L, WL A, KRB RS , B0 S SRR

VI #as R0 (Harbor and River Mouth)  #§#itEf:
IR TE RO IR, T S St , FLVRAE , HHe it
B, LB AR A, DRIk
MR SRR, T TR B RN, S B 2
R L, 5 BRI 53, KBS » T ISR i, B B
P 7 e A, B TS B B3, B 58 BT o 5 2 Nowler-
oy HEE:, A RS,

T UM » T T RO UM 5 5 e 2 B0 T, — B 2
S8, — B 3 F5-08 S o HGE VR RS 8 £32 Mississippi 7 SN
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so 1, B A, USHEAERPR 2, SIS, TERUL
K, T BT 10 B, 2 SRS RS , T LU RO A
BB NE TS , TR S B LI B2 K UL
i, B LA LT R 11, 552 SO HEMBSE o 53 AR 00
WU 28T (Tidsl Estaary), BB RAHR A,
SRR
W2 IO UTRE B2 DB, B2 iR, LI RRIZ
BERE, E Y, W O 2 6B SHE , n 3R #8Z Yare
B0 1 2 8 , 47 P T MBSV, 350 Aramsas W1, B+
fevh, T BI—IE, AR B B B2 RSk, In Hoogly
0, 2ESCRRHEE 0 1 F T DI ELRRE T R G
Wi B BT 11 2 M0, W72 9 B T £ R TR DA BR 2
B, AT B LM B RE A 2 RN , e 2R AT TR A P,
B R 2 B, RO BN (1) SRR
| SETIGE , DSBS SR, W E R e (2) TBUTK, *
G018 o (3 MBI MRETT 1 52 e B A2 S AT 1
B M0 e, TR
B2 R IR R R I, ST , SR
T s Y BB T B MR B 2 Ko, TR TR
ﬁ.ﬂz Madras g3, BB RIE (Jetty or Breakwater),
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DR BE S 20 SUB L o R A, (MR,
S 2 B G | KRB A, LS 1 FTAERE o T AEE
— 1), VRS HERS , TR T 5 e SRR AT, ok UM 58, B
WA, SO TR, BRYEHED s SRAREEPT IR SRR
1 1A 3EE 3 FR HEREHE O M 2 TR ids

VIL 34 (Ocean Currents) {7k — & 27 1, 4RI
B B, B2 VRN o VEN th iR Z IR BRI o TR S0 3R e i
A5 SRR AT ] (R R 2 BT A (B O IR 31 2. g
iy BRAEE, WK EXMRLE B, W HERIZ8E,
FERESEIATEZK 800 28 ROZVESE y#c 1 BELATF , k2 IR S
Rk O%c %, Wik &8s, FRUT RSN tHTE 2 g, X
TR B TR IR 7 2 52 , A TRSEPRIE K978 25°0, FERIRE A , 39
FIHEE T 1°c.—2%. ZMMH LT, AIMER, TREHBEZ
K, PRk BB B ) R 5 L AR RN s MR, BRI R UL, T B
VEHE 13 Tl VRSB 5 2 18 SO o PV e DTS RS ARG 5 B 5%
filiz F7 ¥k 10 BV SR RN , TP 1 o b
Z Az S7  4F Gibralter B 3% 500 B2 2 % ,7F Canary Isla-
nds FHIE , 3% 1000 1, 48 LG RSIRR S, SEALIR 2 HeRE R,
B PIC Ot  F b 2B ILTTRSAR T 5 TR G, BHTAESR
AR o P2 40 L 5 25 T B VR ¥ 2 A I e , L — B UT 9% , )
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e AT HOR , A F ) Heds- IR Z BERE UUAY , TR 45 4L o

'VIII. B U (Marine Deposits) [TR§E AR E
UiFE, 4 B2, A AR Z VLTSRS, SR IR FURR 14 3T, 8 K
RISy, i SR DTS, M AREZ I R SIS
HZBE ,FEBWLS-LEWR S . KEZRY, SiilEHBE
W, R UTRR BN 28R, BRE NS EE PR o TRHEUURTFT L
S E T AR, AN BRI SRR R ITR .
WU R L, FiA TR &
BUIR - IR R o e
SR KL B2 R A \WHE

- 37/ - (L -ﬁgﬁ%Zﬁ%——%ﬁ¢g

1. ¥gRUUA% (Littoral Deposits) WMﬁﬂﬁMEﬁzm
W, fBdg 57y (Litoral Zone); &ﬁﬁﬁﬁﬂﬁﬁ&wﬁfﬁﬁﬂﬂﬁz
Ui, B B e TR 2 46 B o K UL A RS 2 dev i, R (R B MBI,
VOGEER , H UG 8T HAER , SO R WR R BB
B ULEREZ I, LIS EZ, R BL, SEREE,EEH
Bl 2t iR AR 2R , KIR 125,000 M, Houlg s DURE Y , BEDR
B Z HUR , SR PR B 38 2 TH B, AR E B k.

2. B (Shallow-sea Dejosits or Extralittoral De-

posits)  {EMAELL T, EHBREZ M, SBBEITRBH

: &ﬂ(ﬁﬁ%{
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BRREA, T REREGLAZ I, TURRSEBE A

B AR RO D BT BB R B B PR A 2 AL T, B

By BRI, TR MM AR R L, AR

TR, Bk ZMER , 57T 8 A BB RE (Overlap or Offlap)

BR, R E R T ARBE . S AR RER

ZEN, TREE TR AT T . (LA

B TR L K 5 T R S A e PR,
ZHH, W (CaCoy) Fi B (CaSO, 2H,0) . &H (NaCl),

ePE (KCL) LIRSER ( LI RO B R S ) 25, Wil

RSB S 2T A%, 49 10,000,000 8,

3. E ML (Intermediate Slope Deposits) WEASL.
T\ BT M2 8, M AL OE , 2 BT M UT A 2 MU o 3L
VLR R B SR L , (A S B2 B RaR . TURM
SEREMZH L, APEEIR, AEREME (Blue Mad
and Green Mud ) ; 3 A 334 K 1) S B8R40 2 4L TE (Red Mud)e
BEER BT 15 2 T, 49 18,000,000 0, ’

4.3 UFIURY (Deop-water Deposits) LI F 22,5
S IURY o SORIE 2 B, FTSE 30.000 IR {8 45 oo sl A
Horb, TURERS S IRAIGZ 6T, SCPE R BTG R, #9470
(U)K IS 2 IR EE B A7 K S i R T 1 o (2) K2 R
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G, B () B B 2 B o T i B L SE 2
LTS, AR WTE 2 B T , ATt (Red clay)
| AR HKBFAKTR (Calcareous Oore) , dRLEHy
8175 A HUER Sk (Globerina, Ooze), AT TEHHR 2 i BRYH
¥R (Siliseous Ooze), nByM#KkTR (Dintom Ooze) RS kK
¥ (Radiolaria Ooze), 1% ER M ALK ZH,

C B LR LIURGE, KR R T
S, 1 R TS L BIURY, PRUGUCRE 2 205 L 7S B
PR, BT SR, MTE, R AR
.



U M
WV 1 (Lakes and Swamps)

L i (Lakes)  LEEFE A HERACEESR /327K, ¥R
W W2, B2 i (Ponds) s fe A FBES A (Inland Sea),
W2 EF B A —, 7T A ORI = TR, AR AR ¥ 2 La-
ke Baikal, {£i# 1430 28 R i 9% 3 I e, 4 3% 10 28 R H i
Z R IR RR] AT AR RER T L R, 4o Dead Sea, AU
12,500 BRL) L3, 4y Lake Titicaca; H ARz o5 4€, i’—%ﬁﬁ'
.

1. 3428 TR "M% (Relation o Lake to Engineering
Work) W18 5 TR Z B 07 RUE 45 01 (1) WHAH Ay Bl 760K
RIRZ IR o B R 18 3 DA B A [ Al A 22 A5 FRARe Ik A SR E 4R
BI7E o (2) G161 M R =200 0, WTHRUAA T 2 A1) 448 R TRU B e A
JH UATERT AT , WEIN)) v B AL, LS K 1y i e S A R AR U
0 5 Tl M KL, (3) W1 75 B AR Gz, ThUEsamy, £mie,
o 0 ¥ S 20 Bk AR R RSB, R

2 W RV (Types of Lakes) WlBZ el , 575514,
—-WhE B2 1%, B0 2 540 11 2R Bho7 2 MR, 8T b, AL
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e LS AT8E 2 WA, S Tk, R BRI, SRE0T
% 6D AT R He T 3 5 FRAS IR7KINE (Fresh-water Lake) : M 1172210
VA 5 T B 2 AR AL A O 6, ELARR 7P T 5 7K St W0 K B
G285, BT 3, (828Kl (Saline-water Lake) o §ij#% fn
Lake Superior; #% 34 Salton Lakeo A8 gk} 7K & 2 B 4
i1 S o BT 2 SR R B, BT 40 DA AR TR

A HEEW) (Structural Lakes) (1) gyfiigez dhi 5, iff it
BE R, SE I T 2/, thiE BT, SROKHER, ENBas
iAo RIH 4 Lake Superior, #%:#4 Lake Timiskaming, (2) &
P2, B AL B L S 5 BEWKIRI e Z 7K 5D 5 1T )SeiiB i1, Toake
Warner, (3) 408 il , 8698 /KA b il o K 58, fE R Z
Vefade, M TWE, KRR, BIBSIA, 1B
HHAARTE 2, RV A K0l 38 K &, IR TR F¥KTE , R F
B2 DEARWIA, 358 BN, UHREIR A, TRBEMIK, 4m Lake

K 114 (Crater Lake), 75K LIz K I B, Mot R KT B
BBWIA, BA D B (Atrio Lake), arfRBI# bkiz 13 1K R,
BTHITE 2 K B85 K O o K T2 /KT 5 14 58 2 5 1 25
BRI G A 5 75 SRR B BT B BEARBW G L/, T A ot

fHfi.




#$ AL B WERIN : 145

B. $3 (Dammed Lake) (1)K 72— EHFBR A2
S L5 DRI RS 7K A0 ) BEC 5 5 LR LA SRS
By R, 5525 K AR 2 TR R s BeaS ks 2 ekl s 2%
BRI 2 RO, e BT 2 L S0, R
2 WL, A2 S AT o BN 1l F 2 ie,
4 B 8 221 (LT k. R Alps (L2 kT (Glacial Take),
AR s S A1 (T 2 KPR, B2
B T KR 2R AR U2 LIV 2 (R EE MO , He BN 610 ST
PR 50 % , i 7571508 BB WET o (3) 105 M , SRR AR
ST 5 RO SAEEK o TEK5R T CIESNN, SRS AT 2
e, B S, (4) LI 0, PEREREHAY , 15 W FRE Rz
= ST, K TE RS B o BN 2 D, 25 BRI
T2 — o, B BT 0 = F SRR, KSR IARE , 3B BT 45
RIRRE: b TH 805 BORZ 77 , B SR 55 it S 2
I 8], 25 RIS 25 H IR 9k

C. iyl (Erosion Lakes)  (1)¥e/kiii 5 5 Ak
ST A, AR, 60BN o (2) DK M RRT , G2l
PR BUR 1 23075 TR TR A5 WKMo i SR A B
2, RS , NERTTRS SR A I, (3) 7,
MO 2 e S 0, WCRBT % » 005 7.2 v LMY S WA S 2R
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i, FKIRTT G BRRIA, % SR PR » Ao
Sahara RBRELIIRA KBS 2, BB, (N,
BB IZ R TR B8 5 BRHEK , AR BT, BLARIRRE,
AT 88 o4 Florida Lake £,

D. A& (Artificial Lakes) (1) i A LBHIE, 51K o
Al 2 A B2 B IR0 B P 57 5 6 5 S BT o , — 3B th
KR, 5 MR A2 FE o — ELBEOK 5 DT o (2) 153
035, KR, BT 1 A 161 o AT A B e T P 2 BT — 3
H—EBATHE,

3. Ui Mk Z ¥R (Lake Currents and Ice Action)
2rh, hE R BT 2 A RUE RUTEBR S, FuHR,
LB AL & IR HR Bk, WA IO PR, e 2 SE BB, RS 5
B (1) T2 A DI 2 1 11, k2 — A B, 382380
UM (Body Current), Hidi#:48, HIERH:ME), MR
2 W B, (2) R 22 W 3 (Sufrace Current) , 3 B1
REM ,(3) YT ¥ (Return Current), ok i i 11 1%
S, IR AR 2 B ATAN , 6N AL B2 3B B o (4)REINISTE , MB35
VRRDIERY: Uk MBHE IR , ) A ¥,

16 i 2 TR, B 0k & (Ice Ramparts) Z 8% . 24
W & Higok, LBk B, th 20°F , B E-10°F, Q1K
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S B DTS s DR T B 220, SR 2 2 2058 WK B
A B EN UK TR HE_ETHIE KIS o NGRS, S 7Eok
LA B A o SN R AR 5 S AR
TR AF A AR O , SFGTE I PR Ry DIIERAE T
BFRAL, AE3EF Wisconsin A1 ZARSE, F P Uk Bz 5T
it
* 4. W28, (Variations in Lake Lever) {EfT#lifiz

KT , 555 88 ) , SES B2 T S IR M T A =8

A. 5B (Gradual Variation) — BLREEEEY, BUIHIG_EE
2 AT AR e ALK R A5 5 e
ST ° 0715 BN R R, BERRARME , AT 25 BB A
W, IR A, FE—dE2 Y, WK S AR G2, Bk
BVEI, B AL A s BER R BT A2 I, DI
B2 FHHETL %, 4 Lake Michigan 7 1886 4g#%F 1906 432 7k
TG 28R, ifiAE 1896 4 f#% 1906 457 /KK 3 8R; 7F 1838 45
S 8 1896 ZEAGTT 6 WR oI 5 4 AT 75 12 50 FE S
5 R 42 T B S UK 2 B AR AL

B. %4840 (Sudden Variation)  lASRASIES 2
310, 1 M T2 AR — B2 0 1T 7 77 R T
M, BLAEEE B, FRAS T 1) (Seiches) o ANBZ T 1R ML A A3
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C. RIAPE (Effect of Strorg Wind) REM-—EZH
Fi] » WACSERIBA T » SO PKBRESEH » O o) — B o SR 2 WL » T
BEZ %R fn Lake Erie 22 i , %% 528G , 2w b 2 /KL,
HEE 15 R,

5. Wz i (Temporatare of Lakes) WIE%H 2%
U, s A R A, B RNIKZIRE, RAKBBMZRRH
B, BB —50R O, O i E R A A T AR IR E 2 BRIt
RO 2K, 58 H AR o B H IRIE , X B8, T2
RE, BEHPY, FHWKZEEEX, QTR KE 50 RZEE L
Ty FEZ I, 1R B 2B R/ B TR 2 TR0, YRk
ERZmE, TG, BOKIE 39°2°F I, HERK, LT
REs BRI 2 K4, BUURNE HRUK BB Z R R G, %8
W, KW A2, B, BERAE T UL, ARSI I T,
SRR, MR o 2EMTERRIIRBENE, /K2 % B, 5 2 4
Tr—

TRz R B %
82°F. 0,99987
39.2° 1. 00000

| 0.92974
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70° | 0.99800
86° ] 0. 99577

VEHEANR 25 BR8N , DR, (52 48 B , W7 LL U 90 RS » B
KT 2 7 B s VR I Wk 2 WA SR 7K B, F40 = H 0K B2
% , W 815, _EFH bk, 39°2°F . B, BB Ak, FUTRRE, )
7K N AR G  REEWIZ oh , WK 2 18 I, SE R 32-2°F -,
A _E, T8 W, TEWT T BORZ 9, R BB E AR EER , T
B UK BOKRZIE, IR ZIREEP 5, B R/, 2 AR AL B
St , FWIK S 1R, SRR 5 0T TRRE , J SO A 01, SRR
AR, B Bk FEIBEER (Stagnation), F+— A, XK
TR, W 8 B P, B R AR B RAR . F 397 2°F . LU T, BeAESE
BRI 1F , AT A XAk %,

FEWIK T B L4 2 S, B b 2 A R S,
SRAHN I, M 450, 1T B WK, BT 52, % BRkL,
BB £, 5 AR 2 4 MO SRS WA , W AR B 7% 485, B
ﬁi?!z&ﬁ%c%%Zﬁ:,%’-ﬁﬁzmt (1) Wi7k:z vp , ol 55 A AT 4
W (2) e HCHTT B 2 AR E, BRI BLE,
C(B)WIKAR R AR A E IR , FTRTEK o SRR A T,
TERKK 2B, WIS 2 7k 53 , B R 2 W T 1 8 o

6. W7k Z i 4 (Composition of Take Water) jzkZmk
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Sy AR — B UK A O, S R K Z IR A Z
Wi %, ST aFREMRZPERSE ., APEI RS
O, Bl B v A 2 B, ARy, DRI Z ik
B IR AESN IR %5 i An BEBREE (R ALEN L EL S, IR
R 30 g e i) ) TR —FRAE 02 BN N, W TRIREEE
BHK, TRIZESGCE, REMEY (Playas ), HiEZ k,
 HHEBARER 2B, SOKE BN, HEA Ry, B

7. Wa2 1f3# (Obliteration of Lakes)  iljifA%% Epi &
BG BEA A% o LB A sl IV , TR BRI BB, L Far BB 40
18 2B IR 2 I, Sl F i ——

A. 78154 (Obliteration by HEvaporation) il R¥zE
B2, BEEN 1, K2R, B R AR E TRk
W1 WK, RS IR B R AR B, 82 B NER K 5 o 1 Lake Ban-
neville 27 FiA TR, & 17,000 51, 249 1000 IR, (&8 2K,
ﬁﬁiﬁ&%—-d\ﬁﬁﬁ}, Great Salt Lake BN SRR,

. B. i} D'th]?ﬁﬁ(Obhtoratlon by Cutting-down of Outlet)
B2 L2, % RATAL , B2 Bk, S, AT )
HAR PRS2, AW, TAFH B2 H TR
B PR B I IR, ANBE T ZK, MBI Z TR, BAT k3 Bt
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18 LN 28 BRI AL, UGBS, H 10758
A Bk N, 2 BT A

C. HUBEIfIM (Obliteration by Filling)  Jemb iAEHAY
R BT MR 2 R BN S , R A
I 25 T o HEU R 2 S B = s — IS VTR T s — BB
2R, |

AW LI, 5 Mk 2 U, EVOIRE, OB
i = f6 34, ELEMFIE S B W o W B2 0 L, i 080
EE o A e 6B B AN, K00 DT RURSITOR. AP IR H
B, WHERTA IR (Bog Lime) 2 BA¥HLIE, TSN M, He
HAEAT B ELOG TR AT 2.

HL N6, T8 5 o W S, R 7K 2, T I
b, ELW AR EE I BN B RN, WD R B

VRS UTAS BUH Y 2 AR EL 4T BUITH) TR M 485 T, 75380
BIRZK MR IHE 2 LR, BIRREHE, TRETR
BRI 2R ARNAE RIERE, 2 558k 5 SRRk,

D. %K F&ETH 3 (Obliteration by Lowering Ground-
water Lever) B K% RN — B, HVE KRS R
27T BRI o BIAR IR I, FHEREAK , LUR 23R, BNSVE/KTE
RIEZ R, BAEZ TR, EELBREBR2T, RED
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S. WitZ JURE (Deposits of Lake)  i§li JTAT 2 AR F8H

TR, — 2 B Ty — 25 1 S 1 , — 23 2 o

B AN, 5 T2 FREIE S0 = 0 B e HE R o2 4 9 5 Y9 15
FORTR A, BHSST— X, b DTSk B e TR 2 0 TR B
W T T SRS RS U, T SR R A, 18 fr b
S EN A FY, 4 Elton Lake , 4 BB+ 3 M /245 o th ™ 40
N+ 2 BT A 1 £ 22 PR S BN 5 o 4 B 49y 96
2 A L 2 S T, T B R AMAR A UR L 1 T BB
e, 49 B =2,

B BORTIRE 2 % DI T 42 o S5 CaSO, J3 2k,
NaCl fi:2, B4 ISR A Wy o (SFE £ PRI S 2 B b 22
I T R M2 LU, RS G IR 2 O,
FRE(KCD)

TRBIEI , DIAF 165 o PSP o 25 25 TR BT,
L PG 382 RS A JA 30 28 5L, 040 8 28 ML, s A D
AT IR B 75 A o 17 T 5 SRCAAL 3 S L 7 AR 000, T
B 2300 0, A FALINIR S , RIEINTCZ . TR AT
BT ADSY , 4 7 £ B R A B

IL {g(Swamps)  4E—42 N, 2R HRI AT K

el
3
o
=
'
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ROKE 2 MR, , T2 P o M T2 5 , RS WA, LA
ST BB A A2 LR SR W, TR
B, L TURE » 5k BB R, 5% B ILOS TR, Bh AR,
SRR By, KM E T REBROAD %5 TBAZ MR, W1
BRIk ook 2 TR B b 2 35 RN 7558 o T RO E T RR MO, M
T A 3 R 2 — i B L e S » B B S 2

1. M2 (Kinds of Swamps)  BHITLIABHAL,
—BAPEEM (Inland Swamps), XREH /K% # (Fresh-water
Swamps ) ; —B ¥ T4 (Coastal Swamps) , ZABRKEH
(Salt-water Swamips) ,2E5MH T :—

A. R BEEH (Tnland Swamps)

o W (Lake Swamyps) JERSRHEMSABIR, 01K
W, ARREY R B B T N,
SRS, He TV, 1 o S B IOR, SRIFAIE T0 Rz &
S8 o M S B SR B, 5 R S 2 7 1

b. 3R M (River Swamps) JLREE MU R HIL &, A
B U ELR S FWZ ko (1) 249611 T 4 (Oxbow Swa-
mp) , t TR R A A e, (2) V7B M (Backwater
Swamp), B BT HEEK T R b DL E 28 2 BT Mo AR, oM
2 BRI o (3)= FAUHIE S (Delta Swamp), = M2 IR
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IR I SR Ay B T 1 o (4) = 1L 01 7% 4 (Estuarine
Swamp) , 5 ML O RHE 2 258 I,

c. SLMETEHE (Spring Swamps)  FUKIYREKBHEL R
T, 250 2 iy T I

dREL (Flatland Swamps)  EBEKR [ 2 s 7 26
B £ Jike o5 Neww Torsoy LI, A NI 1B 2 T M

o. 5 HATE (Raised Bous) (0 B ML £ U 2 AT
U I M AT R R B K A4, 3 BB, 52 Newfo-
und land B4 %36

B. UV iEiEHL (Coastal Swamps) P77 A 08T S {6k
2T, T 2 4 M S T 1T 2 s P H

2. THHl BT B2 (Swamps and Fngineering Works) %3
PR R B S0 8BRS 15 2 0 » KT IRI B0 R B o200
HEp 385 IAEIE BT 2 BRI A B P R3S Bk, T LA
Uy < I HER BB TR Ve, S48 M RCESE B 2, A5 TTTRY 4
AT, S T AR R 2 B M, SR 455 7 B B AT 2 0
PR HE Ik K - 5 B MR 2 5T o SR U0 50 Bl o R A5 78
e AT, TR B
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K JilZ 25 B A F(Development
and Work of Glaciers)

KT RFCZIBEE SRR, A B TR, B2 M, 95
EHE, R BRI, BFE LB, BIERS N, TEH
2, RE AW GO, B8, WilEwEE, # BB 2 0k,
MR L2 ) T HERS , BB UK,

KIHR TR, BOBZE BN, BREE; RHERRZ
WNITRERY, SEROAZ TR, MILSA AR TR, TR,
WK TR 44, DTN IE 2308, Y2 R B
BR . SEH5 IR FAUKSE TR, M2 7R , B TR, B
IR T &7 2 RS L2 TR

I bk)ll;;ﬁﬁ'(DeveIOpment of Glaciers) HIIEKRHAR
FEHA SRR, BRI L RO, BB B, B, 2
BEH AERZAA,BD)ARREZEE, AREE, TR
iR, TR E; (2) &% BB 2R THRNE, BY
REBEZA, LERH (Avalanches), BIILEFAEEEE 2RI
2, A BIF 2R REE: () BRSH, TURISE;(DHS
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ST )1, RS TRE, RTIR A B 2 SR A 2T
Bk AT w2l 5k, ABIHES , KB E REK,
RAL IR, TIUH BRI S, TR B R 2 . B st ,
PFEE RIS 2 5 BB ik , B 4 Grreenland, A28 UK T
TR 300,000 3 4000,000 50 FEREEHA A, FETIHE A
15K 4, B A A K Greenland 4§ BALE,

L7 B TR, BB TR (Snow Line), SR 4ME
REZF 32°F 2[R AJENE SR B, BERE 2 B R ST T A8,
HARBE KR, BEEZHR. SREEE, BEREh,

AR LT T, SN, T R I, T
SRRK, TFEMEL 2S5, HERigmE 15,000 3 16,000 R;
£~ Rocky WME—7%, £97%5 1000 BRZ=455 S ARH7, &)
ST — . AR A 35 Andes WISHTE X, %5 #9 16,000 8%,
MAEH T , Al 3 18,0000R; 1EEE B 85 1 1R Wi U, 1L s
EERAE , 3 L RS RS, SR L, B0 BRoR
R B Ao

2. 288 Kk (Change of Snow to ice) /% HuTm , MifsHR
M, WSR2, ML 2B, AR, e
11, e LIRB RS, IE 7 3, S8 X oliss s HBR 2, TF
FAPRIR , TR E LRI, BRI IR T , i MR B
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2 4 8 TR A B BV AL, 25 185, RUBCRARYIE 5
BRI (N6v6) o IKSERIL, U T Z AR , W TS o113 2R
NEER) , DRk FE B AR, SRR, k)RR, B
2R, MBI %

VRN a2 ek 28 (1) RSOPR FE 5 25 (2) — vz
KB, HH THUIER, BURFESRETRE; (3) fif2
BERESBHRESZRSE. SLHERM, TN, K
INRT AR, T AR R e 4

3. W JI:2Z % (Types of Glaciers) kIl HICHFRHITEZ
RR, BRA RS R AT 2, 1=

A. APeVK )1 (Continental Glaciers) kHipetl, HBIKE
B SR Dkt o BB B2 T, A — B op s, IS HTEDY, 1o
SIS o MLAB IR A 2 KR, B E (Ico Cap), 7EH st , BB
FZ 0 MeAE4SH , 0 Groenland SATFEMM, TLIR 2,

B. i &)1 (Valley Glaciers) i 2f, B Wi % , BEA
Bk, ML T T, S350, B Ao L Lol 3z e,
BERERIHE, HTH 2 B2 Alps — 8, MR, B
MPTR ARk (Alpine Glacier), 3% ik k)l = TR,
RERETE, REGEEZAZL, rle DT Rz,
W TR, BB A AR E
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C. AWK (Piedmont Glaciers) I MKIMESRTZ
2 [ M o SOV ST SEEAT o T A2 T Y, 2 28 1L A O
Mo BERRIK I, 5E © % 5, (RRE R EE 2 . HRABLE,
BN AlaskazzMalaspina Glaciers # T A5 #7 1500 S50, 5%
1000 = 1500 5%,

4. Yk )1izz sk (Velocity of Glaciers) — sk)IESBIZ %%,
DSR2 Uk 2 A, BB 2 b B PR K R
Bk sz 2R 2 A M R, KRBk, BB
BEEWEU 2L RIETHE , &7k, IS By Ak,
T 08/ S B TRE 2 7 — B, W A DA T O, T R P
s SEVELA, M B, — ST S M . AR B3 B2 M
SN2 S By (Differential Motion) o bk )i B B2 4 , 47
I 0 728 0 M7 S0 7 B35 00 2 22 P A6 JH (R ation)
IR R R, BB S 2 BNk, AT SRR
2 KT PEHEIR TR LI 2 v, BRL 2 B 38 AL B e o 4R
KT R, 7 04T U6/ BT SUAT (005 MR JEUAR » 25 A
SR T TG A H o WK LIS I 5 — 35T LIRS
ST , — BRI A AR, B AR e, T R A B

Alps [ I e 2 62 , B2 25 i H 254 — = - M, &
Bl B — 4 AT Alaska 20k)1|, REBE, HHAE
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70 8R3% , Greenland 2 ¥k JIl , £ ¥, ff H 9R3E 50—60 IR, It
B AE 8, 7 H S 100 DR, WK1 HGEARHE , HICRLILZ 7 L3
WK 2 RISt b ase, e R AR RE , F5VBRIRY 5 5 RS NIRRT
Ste B, RS o) R REBY 25 S0 0k 1 SER46  T  o

U Z RIS AT T AT SR o, 1598\ 0, S8 S , MR
B G R RV, B SLREE, FAETR Y, 13607 R 7F Alaska,
TR B 2. Uk L 2 T, EEEHE T, B 2 R AS 0, — B
KR, WIREN, T ABOKZ S o B2 Dranse W[4, 7E
1518 4%, @ 1905 154000, Y038 6000, 75 32 400 BR:2 Uk R FFL o
B, Bk 800,000,000 AR, I 2 M, B — R,
I ZIKMIMA I, TIRZ 2RI, 5 By, #F Alaska 2
Valdez, €77 HARIEZKSE 28 , MHALSEYy , ANBF Y Coppor 1] 2 8k
¥ o HLOK)I i PRt JE 22 3 0 T i ql s 27, Uk winste , F
TR 38 R, MOETTHEZ K i, BLIAHE, S0k L 56
HEREAE U )I 2 S , WS 4 R0 TR20S , U S 50 8

5. Y1248 (Characteristic Features of Glacior) pkJI|
B BRI R, IR, % 22 22 R R
R WRATHE B, BBV o I T £ AT 0 TR 5 2 20
fii LUK (Crevesses) . UkBii Z W% , fIMF AL AR, B
EBRAHEZNHARE, KRHRE, HEUKE ( Transverse
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Crovesses) , S ok B2 4 T, 7% BRUK ] s 21 AR 2 M 8 A
BEME 111 700 , 2 RS 5 24T 7 , SRk B B2 BRI o
Bl SBBE AT, MK L VETT F» PR 2 MOk M 2 5 2 28
VKN (Glacial Fall), i3 §on i R Rl 0k )1 5B~
S | PR P BT O, F R S A RE R , W BRI T R, E oA R
W55, 37T Ao BRI (Oblique Crovesses) 5 Ll BEUK I 2 74 56
WAk Z A, ol — RS2 MK ( Longitudinal
Crovessos ) 755 e B IHE bt 47 7 5k o 46 RROKIAA , 35T 150 26 2 UK
S AT 0o D VS BEE , BRL 43522 00 JR G  FESTOE U1 2, 3T
B B WO RN 22 o SRAE R o SAE LR O , S AE B
W 2 H 8, 22 B kR 75 (Moraines) ,

I Ik Mz & e (Geological Work of Glaciers) — pk
D52 MBEHE 458 SR SRR = A o 25 AN T —

1. g (Erosion) k112 (52 finfie H , BT 6 M 1/ & Bl
R WO SRR U B4 2 4 B TR , R St F
VRN 2= VT UK VIS 2, BRSO 925 ot B
S KR I, VPR W7, 33 i B DL e
NP B 2 BT o UK 2L Bk , RS2 S 2o,
SRR 2R, BN K2 S0, e 2 Bl i
K HEBE ST TR, (1 b,
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B2 P, R e, DK BB R, T
0, T S L TSN, 3 B 7R U R 5 , DK T
Z R B A W AR R AT, IR A UK 2 3t
SEK T 2 o 4 75 248, IS VR KB 2 20 = W WS B ,— T ()RR , S S vk
[ (Cirque), k)i Fifk , BBhMEE , =X, USRS %o
PRINZ R , IR 0, SRAMT A H NG . I RSB , B S
I, 5 ) W7 AR 20K BB B 2 0 o, S 45 e (Striae) o2k I
B R 25548 U 52, U vz V BRI , 75 R
W T R BT B L L W L 1 AR S IR A 5 AT
{1 EsV ST Ok N2 e R R, W S o B
HCAT UKV IR 2 78 2 5 20K ) T 0 i B 2 TTanging Valley) o

2. § ¥ (Transportation)  JkJISERZ AR A, HFEE
T M2 I, TR T WS R 2 30 W2 B, SR
WK N2 HTT 5% 4 AT CER 5 5 BER UK IR 2o s B IK
N2 T, 2RI R 28 i RS , 4R
T2 8 IR R G IR R, BB R A
Bz e BRI , S R F R R 2 R TR, SRR
AT S P o DK PR PT LR SRR (0 32 3 0, B 2 MO B
fil 110, W UK B2 2 5 1 (R B 983 00K 22 S

8. LAY (Deposition) ok I U RS He A5k, S L2
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o, B UK o FORBURIKIZ W3 , 268 bk il
eI IBBOETA (Lateral Moraine), dkJI| frifi 2%, 1I4F
2B SMB—, MRKIZhE, BEPRE (Medial
Moraine) , |1I4%EEHESE 0K ERE FERE , BPHK v A 88 IRt
+, T R Z e R B ERCA (Grourd Moraine) o #FRUKES
BEARKMNZ R, BPHOAE I 2 0, LR
(Terminal Morame) (st ) ZIMUJH‘?' PR, B
S ZABCEA] @ﬁiﬁﬁ'/"z%
e R/ANILEE, IEEREFREZIR
%, FIKNAEE, BREE2E
B, HHAE, £ LR IO Z
i, BEEHMG . AMRERTZ A
#*, HETTHRAR, Wz
My BENAHERF , TP Z 8
AR B2 LA, E UK )1
e 245,

IIX. 3k )3 e -2 UL 8% (Glac-

ial water Deposits) W JINEILIZ Y
o _ ] T R 2
e, EEERLI T 4035 W » it B K L R

ﬁmiﬁiz'ﬁfﬂ?ﬁ :ﬁ'ﬁl&iﬂﬁfﬁo ﬁm;ﬁzwf@ﬂ'fﬁ: ﬂﬁ:&ufﬁ&,
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A TR A T SRR YR, 102 TR , ntEll
B2 M TSR, NIRRT, 2RIAH
BUTH (Valloy Trains), BIERE 2R RH VUMK B
ZRT, RBKEIIHAE R (Outwash Plain or Frontal Apron),
SRR DTHER L B TTR 2 PR A 26 (DR ATT L, EL AT 2
FEUBZA (MEEHEREAE ) o WNLT, HAA
B, SRR BB , T B Sk MRS T K N BT 222  BDAETT B
2 ke SR 2 B U R SRR (Baskers) b

B, HBZE R, ORI K Z Y0 , thEEok, RIS

UBTRR JAERREMNE, RELSRNT VIR, #HBR
MR L, R BKME (Kames) , S HZITHERS, 91
BB, B2 SRk T tr D SROK )| B 84 2F , LR 0K RUE R
AR PR, SRR IR FUK BRI 2P 2
2o

wt + M
RO ARk MR 2B A
(A =R%A; B=kpitkTER)

9B K1 T 07 , ISR BRAL , BV ER, S A T, B
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TR A 25 2N 2B UK (Leeberg) , HAEKHZ T,
BE WL ARKE RS 2 U, TEKE B, g ——aR, 7
R 2R 2 R o T Ak Dk LA T PEAL AR, T AT 2 o Al
PR 0L 22 1T TR R8GO, T HRRIR, SR IFE M, —250KIL 52
BTk (Floatice), Pk IL1 HLIF Uk Gt Felh T SLHE 1 , (5 )
P15 AR S B A, DURRIR I o B 0K i SR DR e o 1 7
215 HLERAE . o T TR AR » TOHS ARAYHE 2 BF Wik o SR K I BLFR VK Z
PRFSIET o SR TRBE R o 0 B 15 4k, e A\ B, TR 52, RT LIBT3
VI#tZ o
IV. Jk )14 A Bt T2 (Glaciation and Engineering Works)
WINPT Z 0T , HEAE B R Z AT, TE UL R 2 7P, F B
{2 R B ASRRE K H , R I 5 KT 2@, A& D
ATRE A TEE—FRYLEH, W% @ E—MAEA; Hisk
Ml , BRI Z R 5 BRONFE T 2 HERT , 1A Bl 7 1820 o 25 Bk I St
S ZACER o SARHETE , KU B B o SO B4 PR LR , 420 % SOk
TEIE 2R MR D RIS K2, A5 L. (1) ik
JURTHIZ AL Ar, B B OKRR B 7 T UK FE B A 2 Hb 1% , 35 4%
BT e IR Z 058 A A BEFR AR AT 7% (Bur'ed Chenels) 22
R, SREREEINE , BB P E SO A S BT K, ST
KRR TR, IGRZEEMIT, LREKIES LKA EH
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55 iy Catskill (113 New York st 4 T/ RE £ R B
JBSEUR 2 T2 » LB 6 R T AT I B K 38 o (2) VKRR 7T
LIk R K o MO 2 R L, 25 58 3 ek B T4
Shaz RUTHN . (3) MAEHHE TRIRIK VTR Z 102 7R
BT 2 UK R 2 PEET , DAk 2 AL, PRAE BETES Moz
B AT Bl ik A B RO R SRR, R BN
BAEFTIR R 2L, T RUR R, B IR %
@ﬁ’i%ﬂa Catskill [ Z New York /KEZZE/KHikE, S8E=
MG H A& :—4F Olive Bridge, —%F Tongore, —#1ESh il L2
T T2 5 2 0 o ISR DR BT B IR 2 4% , hen
TR 2R B AR, BAEEZNIRIIES, Bk
BB M0, A V8 KRR 2B 8 TTORZ et
#1518 , BEEAF Olive Bridge, 45 T4SHE, 250 h 2 (a) IKKEIRE
SERET, S 2 KT s (b) INRE A2 Ve P I8 — 3k, LBk
B (O) UK S & B ASPR : (A) B OB IR K
RIS LI 22— 2 BT Ao - BB AU (4) K
IR B2 Hb s AT T3 RS 88 AT 5 VT D138 JEE /K TR , A B
TRZEI . (5) WINTTREZH, AT Z A2 0. 2]
BHSA R 2, FH R Z M+ ) JTR 2 A,
B R B b BBV BEREL KB IR L , R
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BECENA PSR,

T
28y o cod

LS

- o |

Tongore HHZME

« 4ao"*

b 18 R

a0 20dwiod éod 805+ 350!

=

T

HXM Joo

PR .

U

#t+ AR Olive Bridge i 2 &



Bt—%
B S AL [
(Landslide and Land ‘Subsidence)

L 3 (Landslide) — +i88, ppetek s 248, Ns i kiR
EREZBRE, B2l SRR G2 B4, MBTHIE
R AR & 2 oI LR 53 IR W4 I E )

Wiz b, FSRAR I R B, SOl R 2R S, SRR
ISR W R TR RO , AR R M TR, B AR
BEREASOUMBRRZNTEERN, BUIRE,

1. B2 4 (Classification of Lands'ides) Ik
B A TR SUE W LIS DR, S350 F i ——

A. HE(Creeping Slides)  PLARMZAY, {7 —4) ik
RuIRRE R, b TR B AMHE 2R E, HHRBET
(Creep) o HifHES Z LA ,BR 1L DE A PSR K S, VT 88 A {0
2 RS TR, HIRA SRR fak 2 BAL A Y

BE {3, 4 PR 28 1 R 2 B , P L IR R, 2 dh 97 , ik
W AP 5 ) HE R, FFAL R A, AR TR (b
+Ee
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EFAE R 2

A7 VB G A M, RRES IR, ) 2 B S,
5 Eh M svEnith s SRR L TBoK, RERTIZNG, WYz BEs MUY
BESE B2 ZREE T, SR ILRE MR, INTA IS 2B
e 091 2 BRUNEE S Bronnor G842 Miihthal BETF, Skt
PRV B HIHE T2 8%, BpBEB L YE M —7, A2
BETHT 5 o AR AP \LIRPAGE, THIREREZAVEE , [ FIEE 20
R, Al BR L2 BE S, DI TR AR BRK (B ATE ) o

$SA-+E Mihlthel Ef%.25E
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B. @it (Siides of Swift Movement) HARESEATEL
R AEZ IRy, KRB Z SRR R R R, i8I 2@, Fll
e Z AP, A58 BE , MEILIR M 2 T U o B M2
VEREER R, T RS0, WL B 2 SRR, RBREZ
BB Te M, Bz (LS i 0 B8R 2 1 bk , B — R PR TRBE o BLAR
REZBA, TIUAKER KIS ROKT s, 2Bz A%, —
BIEH:SOR, AR R 5, AN %R (mBA+—E ).

WAF—E  BARELNEE )

Kt B R G2 B, W AR, %2, WA
#iE: (1) 25 HRBRARE, URARL&AS; (2)ETE
¥ HRHBEC T, DB B2 SR 3) kA Er
 ORIRTBEEIZ R -, BHPERTZ JeE S TED (4%
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BB HUIR AT KM BT i 52 006,38 545500 81D
VB4 2 % o LR RS Z B 1T 3L %, 4 Buckingham 7 Liévre
WL BT B 45 SR 2 DI o S MR IR 2 005 B33
Vek F5 R, G2 PRI TS TR,
SR 100 WS KTRLZ F5 HTEH o, 2507

R 4RI B LA 2 b O AR T 8 4
SRHZUUR T %o 0 Washington LAk Cascade 111, JETHES
I T FTORBAZ LI R TR T4 AL R 22
TG B R Ry T2 MO o L B e S
2 B3R FE I OF A R

C.a S (Rock Slips) BRI, RAVRIEZ BEH
2 HHO R M B 2 ) — Bk T A8 1, 2 R
B Y 1535 2 T 07 5 1 52 8, LI A8,
AT B A MR S o A T2 BT s TSRS , 40T,
B, TR, SR IR, —SOk R, B
BB A (A= RA+ZE ) , 2B Colorado 2
San Juan 11 FFEE 232 11 0 B HERR, 2 — IR RLJR 25 )< UL
L 5 L B R, A D, T 50— 100 DR:2 i
$91 5 TSI, AR 12,000,000 S5,

D. 47 % % (Rock Falls) bl 2825y 1L A
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% BB Ay, SR, PILVER
S, BB TR S, 1903 48, %
2k JA Frank Albelta %, B 15 st5d
1 th 3% #s Turtle [l 22 TAEE , %
SREE %R H N E G RIEZE

\ JE%W@O Turtle (7 L&, %6
\\ W R AN, MRS

I E R, BRGNS HZ b
MUBmELLGRSIUEZE gy, HERERELAR

T(S=3thm; A = HREEZ
s T A R T A 2,

\

HACF=H ABREEASARBLIEZIE
AT EAEARZ AL (AT ) I8 2R 2 TR B
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FFoe s UL, 4947 I35 : (1) Turtle 1z [l S, Foicikss, H &
YL (2) 19014 S A e 2 0k B, B it 2 8, 2
s (3) B R IRy K Z B I LUK 2 ol + (4) 1 7 o 2 3 P
ZARVE WA 2R S o AL A, PR AR R KR
ZB G, F LB RN, TR L 2 435 & Frank £
2 — 7E Turtle |1 iz ALEK , HA VA ARAS AL,
J5iaN Frank #5i, RIS Z ik, 4 EBIEREESR, UL 2
gz K.

$A+ME Turtle I 2 % &
BARRLREAGZEMRBER R, WERARUNZREE R
Wt Z W T3 RAE L T , IRBEZTT , AT Mk IR Z iR
BT 2R o BEIR L 3 , BE AR PR LB, KER B AEFUK I Z T o 3
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NG 0 A, B O IR A A, BB AR A, (A S, 1
RFEK o

2. 11§ BT #2(Landslides and Engineering Works) |l
BT % 00 SYRESE RS IR | B IR B 4 , BOE TR
IR HL CURRY | S BEAUR I A RS , LI R
LA , KM TR AT o

% Ef§(Angle of Repose) L /K7 2K % A, LR
Yy LT SR, T U 5 8 o BT 48 B, B 00 SRR o M
T2 o342 KPR 5 thy 30° 3 45°5 RS SIS -RE A K+ th
25° F 35° 5 WbEtel 30° F 40° 5 JBAPH 15° ¥ 30° 5 FEEILL
ML AR 2R | RO R, i 58 40°; HiB R
B AR A IR AR , JE AR 28°,

B A (Angle of Slide) ¥z b ,Hhin'E , FreiEH
T A R, B RUR TS B 2 8, SR B A o Bk A
B, B 2 A s (DIBE kw2 ER (2)WHE 2
SRR SRR (3) MR T L TR 2 e , 275 R R

AT KIS 1 B, 0 A S BN Gy -

| ¥ B (Excavation Deformation)  BEIREIEE, /5 H
RIS R, BN A 2 e, T 5 A )
Z RIS o WARE B BT K2 I, A A, B A
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B 5 AT 43 1 4 SN 8 0 o BT28: 0 T 0 2 ol LB 1225 4%
o MR A L T PR PR T B 45,

RS T T R B, A W, iR AU T I 2 (1 e
J % 2 U7 S35 7 5 D) B AL M J 5 0 2 A A o Y U
AR 2 AL ELAE e A B NS RE 245 , HE e BRI
IRHIH, WmBRIIES, S TSR RSk 2
Ko SRR AT O ARG S5 5 SIS e 3 8 28
()38 7K 27 Bk B o YR TR, BT ASBLTBE K I 2 T, ¥ k2
My i 3 RIS S AT . T ATARME R WA g
H1 B8 52 1 RS TR o VEE A, RO PR 2 T, WS
Wy 2 T AR 1L B 2 o (3) M S Bk U B
f Turtle [P A2 A RIBNIR, BB HTB 2 6, B
MR A ) P R, 6 R, 1R U B , W LA 4%
et ot K BEAT B SR , U JE A UMK 55 2 e, 9 2 IR o
(1) BARRENE 2 HIRRFHE , A 22A TS0 il 088, 5 A KM
RS SAME L BB AE s WY 2 HENE , VTS0 M Fo B8 2 S R Az
L % |

3. iy (Landslide Masses) I ji2 i & , L4E—H14
BREUETTR S o SLRE 3R, £ LB A9, (B BT TR AR IR, EL 3k
W2 i o R e AR B A, B R AR, W
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ZHTIEBC HRRTA AN Z 2B, IRRFN TR K, R
BEAZ M HRSEBRE, FIAa, BRI SR AR 2
B ARE VTR, BT Rl , B IRBR R R aR2B
Pl

I b7 (Land Subsidence) — HiZe K TFE SR, BB H
RIZ B4R, il MG, 1ot A R, oA s B 2 v
s 5% PR TG 2 SR A DA BRI G 96 2, R B %, B
Bz 451 Tk,

A2 BAE , T LU H R , B4R I T BT , SO JR
FRAERERT, DA R M T2 X P B, A R SR

M2 B4, TRA PR PR : (1) B2 R e
Z AR ()R, BRI (3)H TR T RS2
i 3 (4) 557 MRS (5) 43228 P T & (Bearing Power);
(6) 5 BRSNS, HER L H .

KIBEL I TR LA, FASPIER, HRREARER
S A ERANBZ M TRIBESE, BREG2EAMR, %8
g1 50 IR 2400 IRA4E, Hofgl Sutherland 244k, ZF h 1400
IR 1800 IR, 3 L #FZ 47 50 % (R EREAREH, BIIRE L1k
4E , RGNS 5 T Midland S8 York Mz FILFEZRE, 3 2000
R B R EH L R R i LR AR AT
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© LAERE e BEK IR RTSE , S50 B 2 B8 s (o
IR RSN 2 LISCAEZ AR R 2 B8, R AN R IR 2
I, SR L, BRI A AR, RERTFT LRI 1T
Aen5:2 00 5 77 IR it vT IR CE R B S IR A o i /IR
H: VIR BEIR O, GeFLIE 2 PR 5 i %k, A1
BORSA IAiAT A 5 B MAHE AT » i b R AT #2182 RS B

- TR, 2R EI S, PRSI RT IR, A B
BT dudtfd GIRHEENE , BHLT D4 mi T B2 B A2 3 B R
R A FIEFTD; HETIE M, T (AP Z AT, TR ot

- TEHBFRE R, TRbEZAE mfT, W EEREA R

IRf, MM P Z T A, tEAE B TR A B A, U B R E Bt .
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Kk B S L Y
(Geology of Reservoir and Dam Sites)

TAELI  EK I BUSIE S0t , W R Z BB RE, UK
B A RKR § RIS MK, RPN S UASE TR 2
B RHET2 8T, S5 B E RN, LSRR
BUE 2 H, B B KL AR, MBI 6 REEE %
A0F, JIRARE ZIE R ez B T R 2 41, e 4R
P&,

B BIRI, F TRAE, SRRy R, SR30I
H2 BT A5, EoK HE BRI, HEH KT e B2 4
B, X sm s B, s mE. UR—ORRE% SRR
B2 o B R R Ao MR, , RO S 2 B RS M
FHBER, NIE AR ok BAEFI B 2 — G178, &
B AR L, |

SRR ALY R E K2 SR B, BT K BT S8 4
8 o B, T BRI S S S A R R L2 6, A
HEs, A ek 1R B k. S5 California ;7 St. Francis 51
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W, JE JE LRI MBS TTR , HoA B 1o S, T2 51
B, WA R,

SRR 25 K B S A M T e, A 8+ (1) B2
M (2) O, HIREE, 7 LIRS AT 4 2 2 6
3, (3) 4 P SRR (Spillway) 2 ML, LI RO
2 7KE s (A) AT AT LR 2 S b 5 (5) Bk llis A, e
Wik, FEATERSINR (6) AT LURUBZ AT (7) Lo
BB TR o

L& 7Kk i g4k (Reservoir Site)

1. 27K i S 7K [PE% (Relation of Reservoir to Grourd-
water) KA ML o UK A TR S T
BOKZA ) BAH—IAKST B UHL o BRI, 275 I
BoKEHE, B, NIRSSZOK i F 09T . o7k H
B B A T P KB B Aok, 2 DRI IR BK A B5
IR R Sk AF, BN it E 0, TG 45,
B A NEE 58 12— 5 0 B T A

3 2 B AR 2 PR LSO T, o
K2 e B T3 KT 2 IR, % B AL o AL 15
KT 2 BB W M S L 171 KT 5 ST TR0 KT
G AR 1 2 2 by IS B8 VAT 2 B 5 26 8 EE
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PR VB ZAETE , W 4 IR - —fRVEE K BE 2, B /K BBk
B R R 2 KRG — R K EHE R, BK R & st e bt iz
E,

2. YK Z 5 ( High and Low Water Table)

A. BES K2 ZKME (Reservoir With High Water
Table) i[{+2Hp, EEEEUE , BRI K2, —iR K5 8
AP 3T 2 VK  He g /K PT LT o 255 7K Bz /K i
AR VB K TR » RUVEE K ) 7K WEdi B , /RSN Sz B HAEHT
P KT 2 [, T LK R Bk, IEAR B V8K 2 3, B iE 7K
B K B R K R, HEEMEZILE, WG Em
1R ATVE K ZSPIKER 5 MR E A Z KT I, HIVERKIEH TR H
PRI 2 KoH, B B B R A T ( dnsi At
HE ), ARINRE Rz, VALK a2z e mE : 2550
B2 2 Fe s IV i S 25 5 35 B MORL T 228 AE R ul AL AR
B AR, Rl Jer ik, BV EKVEKZ 527K

SEATHEE  FEHEKE R B AR MR E
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VOKAE M2 FUBR R B, BB AL 2 B BT 2 /s
LI RSB 2 R TE b o BV ARAER S H o B I 2 Bk o
B ML S B 2 1 T 5 BT 230 )V A I o e V6 /K T 2 VB K 1)
P 722 L 2R Y » 2 F 1], B DR L2 7 K S, B RB TR 5 78
2 Welleist i (Bffuent) , Z7k i Az v , 47 5K, 2586 KT
1] L1 2% 2 e A M M2 Ry , A BT, FIRLIE A7 o
SR 2 Ak A TR R M KT 5 FUE 2 7K B K i o o7
VB K 1) B S A B2 7K o BERRIE 5 TSI M
Tt P KT 2 95 05, 5 T BB 4 e

BORHIKEI 218 %, BUEA 2 PR o % IR ig de 7k
B R — 2 i, KU IR, R EEAT IR FERT A e 300
TR I R, JhiR S b, B 2 VR FLo 2 ok B
AP RE W R A T, FOMd e, B Bk
Bk VR AR, BBk Tz 28 o B 2 L e B T K
ML o SR KRR 2 BN 5 TR TR ZBLRG, AL 1k 7k S22 o
S, BLARI T 16 FURT B 2 S v, SR RS B FUAT U2 446
BB,

B. K%Kl 2 & 7K (Reservoir with Deep Water Ta-
blo)  ZALBRZUAINE 2T WK I A VR B AR, A0 AE T
RESR . RS ARk S R A T, 3
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A HFIR e DRI KT 2 40— » A TR, T
BT A ATAS S L S8, BRI K A

WAL KA T o WIS B RATH i
g AWk (1 nffluent) (it /A+7508) . 958 Indaho 2 Jerome
BN, BORMLERT Ry X RS2 b, 3 VKT I 2

Y, BER BB TEAI IR 2 0, 0BT T RS K, 7R
43 . X 8 New Moxico 3z Hondo #7K i, 6% H 420
TR ST DA R » i — FOARFEHY , VKT 2 PR , 3 200
DR, TR LIS SR T 508 e 1 0 5, T ph SV 7k 2 3
W FURINT £0; 03 5 4 Indaho 32 Deer Flat 257K il , 4 H# Jo R 5
SR RIS 2 122k, ) K R AL 2 R s
BB R K FLUEEZ K Sh, b A 5 SCHRStE H R
LHERT » SBOVE KT 5 , MEF & K Bz 3 e

___REE
R L B

BAANE FN K SRR T Z B
Wt 2, B2 &K, RINERTE st i 2

S IR RIS AR AL A o 1B B0 B B AN 2 B, R — Bz AR A : SRR R
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BUAI A2 ¥ KTH , 78242 LK (Perched Water Table), i
TEYE K, T LR T 2 o L 28 2 T RT3 T L1588
5 R BET 5 72K IEIT (Perched Stream), 4% BV /KT
W LT, R (LYK TR 2 RB AR , B LT (Sem-
iperched Stream), 33 Pecos iz 3% ¥ Rio Penasco i1, i
LA BB B KT 2 W , SR, T2
— B G AT B AT 2 VAT K PR 38 S04 2, IR 2 R
de ) B EF R TR B, BB TREL %, TR, (RIS K
B8 £ , ISR K T it T2 RS S , STl 19, e vk
Gy TADI e B IRGE H5K BERA LR S , S5 DR R %

3. HEEZKIiZ B (Rock Types in Relation to
Reservoir Construction)

A BAKMENEFE2 50 (Rocks of Low Permeability) i
TGS K2 3 R MR TR E K S e 238 7, O3 K O
SERECE IR IR G MR o B R B TAE 1 S5 B B S
PRI T YRS BT T, U LR MR 2
Horp oz R, BB (Dom Abutment) 7 2554, Sbiik
LOKMERE, AElst T2 BT &, TR S 2 HIE I
Bk, BB BT, OIS BINR % T
AR EER A K TR,
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B. kM i 2 2 A (Rocks of High Permeability) . {&
BB B TIR U2 A , B KES w2 i R LE,H
FRE S K By R SR T M A KRR
ST AT o KRS BRI NTE o 3T, MM,
T TF 1 SR 3T , Ak PO B B O, TR S5 HBUR 2
BLILEE %, DIBGRUIES, 1B RAE , EREMEEK
TRAMEAZ LR, AR LR LI SE— TR
b, HAETLBIRIAG IR, FAZB S, REA S ET . AEE 5
K BCET R 2 A R 5318 B, AR IR Bl i S IR A (Obsi-
dine) SIMERCY, Wil BERZ K A ERHR BB %, T 5
BKe AW ATAEKILY, BT AA, WILEE.
BT SR BRI 5 15 T Ol K WERI A B IRAE LT iz, £
RRISE 248 BAE T, HRBR IR BE RIS
VI, R R B2 BB o MR RSHYR , RS A ERkZ
ERFER, KR, R —, B, B H
WRF AT 58 5 K M2 — 8 I AR3EHG , HAVBIRMEY R . HARLLIE ,
IFEE TR B2 L3 SR TS, T B R, R EERAHE I
BABFRRS

4. 714450 (Leakage through Fissures) A7 ZZN
ARG RAE BB AR 3 s A UATR RS 5 T LI
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WL T 5 2 i SR Yorkehiro, F— K
i 55 H i AT 20 3 440,000 A fr, (AZERRSS 1 e
BRSBTS, FUAEIE R,

5. UKBAJRH(Glacial Drift)  IKRRHEBIZ 5%, B SE% K I
I SR % SR ) £ KT RS2 0 43 38 e 0K
RSB 2 KRS RBTIH, BURZ 61, B2
25 BRBOKTH 8 200 3 AR 2 MO 2 — 5
SRHS 5 BRI K BT DK 5 6 A SR GRS, It
ST KR ITRIRR . (R, WA TR, WEK
(mBATLE ),

Sengarmorn 7

A+t Sangamon M4 ZME

6. ZKiliz % (Silting of Reservolr) A B AR,
fEiEL A K Mirh , PR SRR 5 3R 2E DT RS HE RN, HE 4R
RINEZ B BRI R E LR A IR L WS R, AT+
g, 52 2 TR R EEH , 4 Toxas M Austin 22 Z7K M, A% =
FEZH,BIRELHEZ 5%, TERZESE, TR, Ek
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B HE I, 20 e BRI R X, AS TR /K BT, PTBE R 7K
TLEREE I A0 B RS R 2 T L Re, IR B an bbidie , #5251
B E R BRI,

7. ZIK Hifik2 # '8 Z % (Geological Examination of Res-
ervoir Site) EFE/KMEMUZ W EEEE, BaBZFEK
HRRUEIRE BRI EE 218 , FLERG AL RUGHZrE,
B 0, LUB RS A B, R ST E S BE 2 &
BE, KRSk B ARG , BMLAFTEZ . SBA RS B ES K
FA AR MUY, JERIEIR I T KE , e T2 A,
HERRERBNIVE . &2 Ak b X sy, HEE L
VRS A2 W%, HANE . ML KE 2 T, R
ez Brid, WAKZHE, HIER G AR K, HEHR
M Z R, R PR R B 2, BB AR B EU
RAECHZ MR

IL 35k (Dam Site)  HHHCHEERE A, FEHVE HE , 045
BE 2 PR EE a2 5 BE VU R SSGME H T 2 18 TR B A
BETR, BAHER 2R, EEESR A2 E; R
oz, EEZ L HEEERRRSEE, B2k, XBHAK
Fitii o X AE AR FEZ T RIS R R e sH RS, RO
Z AR, A NI E L,
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1. 4R 5[ Hg I (Rock Types and Dam Foundation)
Wik oaa, URERBRHRE, BREZS8A, mikka. i
WiE E BUATRE , TR Zﬁ%?ﬂﬂﬁ’}‘, AT O Ry
Rk B mER—, AN BREBAHN B8k, BiEH
AR SRET R, T e N B AR R, A AEK
> RIRRHKIR WEBRDIRGEZLM, SRR, RS E
T BB S 0, B AR B AL, R Tk, BERE 24
DIMEZ R B2 IR BUE S 2%, YT s {7 #
J& s Skl BB B BR 2 IR R, — MRS B R e R
AR5 HE LI 15 R 1 BN 2 A/ NTEARITT A 5 FLBR HE LY 0, 4
FRZEIRKOR (Cut-off Wall) , E#R7K M 238 38 o B BE_LAE 7
R PR SR, i B, RUE AR H AR 2 Ty , R AR
B2 EH S ERE ,nEE California Berkeley ¥ Lafay-
otte 3, HEH FHdy, BFBEREALL, B MRS IBIF, FTLUEH:
AAFHERWA BEZAAKER , IFAT 0 H0EREE FE i 4G,
California 7z St. Francis 2 jii%, &1 diMB L2 20, 1% 2 7t
THBEZHBE, AEWRAR, BRSBTS, YR
BERZER, RHERSEER, AKX AFNHIEE., G
BRI, BIRLIF R, MN8N, Bk SA , WAl g8
B it TRE, Anust, ﬁ%%ﬁ*@ﬁ;@f&mfﬁz:‘%
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T, KB oL, H5E California 27 IronCanyon 8§, ZERFSHR
By S o b AT )3 , 43 2R 05 IR 40 Wi ABAE E TRR 50T , 7%
F AR, M R 2 —4, B R (1) 8 T, W fHa—%, (2)
RRERIE A 24, (3) BRI AT, Hoht 7 24 Wi Nk
A, ‘

2. o Jet o FE B RGE 2 4% (Rock Strength in Relation to
Structure)  FERCEEh, MES B2 K5 1, EADR KA JE T
S IED A IR HOK TR b, FESIRG, (L R4
L A BUKMR A2 IS , R, AL T A2 A
1 HCHIEH BT A TET0°—B0° 2 [0, i 50 R A
2 SR e, S R B4y AT IR, TR RTRAIE S
Z 7T 5 VRIS 2 5L ) WGB3, 456 JH o S5 e
L MZEATRITH Z 1 Bk, R SR , M — B8, E
AT 93 0 BR B » th 5 P o2 SR, B 3 91 B MR R K
IS B2 MR , IR, K A9k h Ay , T 45 IR B 7K 43
BRI -

3. 4 ligi%: i (Leakage under Dam)  H§ICiR2 i B Bk
T — B, AT BILBEE 2R, K2 s, HETLAZ
TR LU — b5 B 8 UV 2 4 , T 98 2 , AR
A5 JH I (2 BBHEZ BT % 4 5E Tonnesse 1% Hales Bar
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H5ilRe , £ 10,000,000 #i%Z 7K TR , 35 FE A IR AL 5 Hofh — 3R AL
K2 e, A KF b , SRR Z I, RIETFH 1T
WABIB R, A NCH LI ZIE, AT EMARACE ,
7 V5 LK R B Towa 2 Keokuk. %ﬂﬂ%‘i’-’] P&T?’i’ﬁ'
H S5z i #8268, w1 th e /K i kg 2z, iﬁﬁﬂ}’uf"im s {2
i 5 I 2 AT AEB KRS R A 5 HESEFRZKO , e KL A sk
SETIAT » BRI 0 5 K BE WA, 3G EEZ 12 W VE H » W LABR A .

4. Eivg Bl fe (Joints and Faults) A2 &, ok
Gy LD » B S R AR , B T e DA 28, AL 2 2, AR
], H 205 1) 5 2R — Bk, P92 —— TR, SE AR AL AT BRI 2y 2,
W e B S KSR 2 A A, e P W - (R AR B B, SR IV
2 PR3 IR RO ATRE S, WI AT 135, A 555 1072 it E J
TR, BB A A2 1B S s BAEIE 2 TR, 7K
TS RIS, SR E K K TR Z I 77 5 1 77 8 b
B2 i

5.3 Mol 2 £725 (Geological Examination of Dam  Site)
B W S TR B, A5 EIR 2 MEY, W AT
PR A 5 A KR, EEE SRR 2 P S T
BRI 2R BACZELE y BARPEZ KA VLSBT 72,
IRDURR Ty &5 o 1T L T e P e S IR, 2SI 2 B 5 SR AL 2



O R -3 FABHRBEAR 189

-~

BEA, M M U , MR AR B , R AR,
2 B, LIRENIT, RS A E , TR AR, TR B,
AT A, — B TR o SRR KT 27 JES , A IS4, DI
TKHCA AL, B REEE 285 KTE o B ST S ME A SR BR 2 JH »
D K OB A e o B B, SRR, R , B
ooz R BB G o DAY (Sounding Rods) 2Bk, IR
5T 5, MR I 2 B, T SRS 2 545 LA, P 88
T AT B A 2 LI 9 I DR R A 2
58, AT 2 MY RS 2V, 522 R, B 16
HL TR AR, T (WSS TAENE, S92 T g
WA K 5 B B RS AT 4



Hr=%
i HR BLSR B A1 4
(Road Foundations and Road Materials)

HBE TR 2 — 58 B — 3 RRE LR
B LI 2 A A e 3 AR AR 78 LR 5 R 22 AR, i R
H B Frﬁ#ﬂ R i 2B B, B RS UK R,
VBCRREFR AR S 4 LIS, Bt i fEH B TR 2 b, B P
R BAEARE T, A B2 A — R R AT PR
APEZ F R DL BB R RS  — BEBRA M, in a8 B2
FRBA PR B B o NI SR B FE B, P RARIE STtk
A ERB 2z E A,

I g J(Road Foundation) &FRSHBZAMAHEH
P Rt RS OB ORI RO T SR Sk R A BRI LA, o
K Cs DR R,

1. %2 FEH(Filled Depression) 45 B 5.7 EE 4, B i)
5 ) B L SRR R 2 RH , ISR AR P R, RS
BEXREEFRERTR 2B 08 T 28R , SRR
BUREOR 1 W0 5 2 8RR , SIRAPEK L, ARSI B
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W2 TR JE M B RTERR, A 52 BERKEZ k
HRUB T 2%, VANBER EMEREE, AR, 2%
O AR R R, SRR AROR R, BT W LISOKE R,
B2 FAEMBLZ RS HAREL LIRS RSHE, TTUR
Bl Az B RN 2R, BRREE -+, NAFRERER
A, t BRI S, TR I PR 2 B R B A S RS
Rz %0 i I, 4 25 WRAE N SR A 2 B TN, O e
g — W, FTE S .

BB AR ORGSR, TR, A SRS
B, AT RS A4~ B R THEE B, AR SRS R R H R
st/ 2 kIR 2, (LR SR B e, 7EE
KBS 2T FRERRSE o I EE 22 He JR o , A BB Bk 1o,
X589, BHSHEERE L, S REEWRE, BHEE, AT
SLE), BB IER,

2. % B3 (Exposure of Slopes) KIILER, Bk
SHBRA B2 9k B , B BR AN, S B8 , B R, BT
AR AETRRTZ T , MR SR — 35 , S I AR B , 3
YRGBT ABYEE. ML RAMABRK K2R, BAE
2% , S RMEUE T HERER FE B 71 53 » T SRS , I AL RS
RMYIROEE R B AWM EZ AR, FHMIHBRZIKR
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5T, BT3B 26 SRR :2 B IR SRR, LISE K PEHk, #
FTBRYRRR (LT RR S , SRAETE A KT, MUV 513 , e 25 LTI
%, 7T LMRREUE  IKBRROHEZ 1k , 2687 AR, W LIRS
5y — EL , 38 53R o 5 DR RE 2, B R,
PR, SR LRSS 2 IR, SR BRI Z A/, B T 2E 30°—
35° 2 1, BN T R R

BRE Y A , T DR s ARSI T, 0 TR R
T B RSB B 2 ST, R AEBR Bk o KA 22
HUR A ST K B, 95T EA R, BRI b, BT
AR SIS B, DABB I o LR 5, SRR 7 S0, S 820 B
SRR E S B,

IL S b (Road Materials) ‘HREESAHKEZH
b AR B K R R BOR 5 SRR 2 B,
RS TR A2 PRI , TR 52 R, FLEE B 0, SRR 5 R
WIRE, BEERELHRER, FAKEEZAMEER
B, BB AT 2 AR, A R,

L gt (Clay)  Ri-HA R MG, A ITRMZ 2L, 40
S ke  FE ST B ST 8 5N 2 B, SRS, ARG
4+ (Gumbo) , ¢ Texas #,F BB+ (Black Waxy Soil); itfE
Wik 2 AR, B R (Saydy Clay), Wk S
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N R S T G AR , AR 2 B, JE e,
HORERIH 2 A o RABREERE , (RR IR Lo U2 A%, Kt
2 WOHT AT DB RPRL TLIR i 2 I3 o = o 15 B
TR A2 BEkE RSS2 e, B 6:4 5% T:3, BT
L A A,

9. (Sand) EHSSRS BT SR Jrhe GLHEE 10—200 AL
(Mesh) 2 Rl2 FekL o 200 BETLEN T2 ML , W2 IATR (Silt) Bt
F#E 0°07—0 01mm, 2 [ ATEH S BRI , I A1 B, IR THE |
H LSRR SRR S , e (Quick Sand), AR »
MR, PRI, 0 BRI BT , H S o B
FOR RS, BT MR R o AV R R O, RESEAR R
(Sand-day Roads) , bRk (Gravel Roads) , 3iJf % BT (Asph-
alt Pavements) Bi{R#E -1 (Concrete Pavement) 2 B3,
BIEHRZ IR AW R 2 Ho b, TR RS, BT
BiRe FOK BB Z KL, RA1 T0 %, Bz AN, BIE
20 - 60 F L2 1 , BFE LRI 2 T 1 & 1 o o R LAY,
RN S k2 SV, TRT R A 77 5 HOMAS IR,
0} U MR B R 2 I SERRAEL 5 RN
55 SR H Rl s S R T B AL I B B T RS
RORBAURL AN T 5N B A s ——
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i 1L RO O o E W
@ 200 WL | 0-5(%) 0—-5(%)
|

,s 100 ,, 10—15 T 10_.20} 2540
s 80 ,, 6—15 10—20

sy 80 5, 10—40 5—-40

,, 40, 10—30 5-30
3, 10—20 10—15

ys 20 ,, 10—15 5—-10

5 10, 512 2.8

5s 8 4, 0-5 Fi3

W2 R = — 178 — RN iR 2 B b, B
S A Bk 2 BRI HE 25 BB 0K 453 B L4 eh K Uy
SRS DR B FEHIE , HBIRS (Sea boach Sands) [
WL, WA 50 80 HEIL 2 B, HORESSE . WM
(Lake-beach Sands) ZEihl, HARHA, KEHBRE Ak, H
HAMNZHER], TRXREFIERS, B HUEES , W) (River
Sands) 7 FHRSE B R %, NEROR B 2 0, 4TI o 3% 507
FRUNEERS (Bank Sands):3#, EL#EWW&%@EED&EE?%TM@.,E
P I — I FORE, BESRA  BUR TP , MR — 3k, Mt
G (Loamy Layers) I AR I S VU2 WM o R
27 W O SHAR LA, B SRR AR, LB R IF 2 B, B
YEZE, ZURTNETRE, BERNHESR,
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#.

3. Mo (Gravel) BT 614 —B1 AL 4 RRTLAF 2 R
W o BEPEARA Tt (L) KRS PR 2 LIS T 5 (2) T3 DA
(3) IR 25 2 BE A A RSTTRY: (4) = £ UHOTRE: (5) BIHUTAS
SR BT R R S B P05 TR 1 o2 B , BB P o
B 2 MO H D ,— R AT SRS U0 T O W
5 o TS RVESR 2 B BT » 52 45 B0 77 5 BB

MO 2 MR BT 52, SR MR % , S A R
W, RABEREZRA, RAEDRRI A2 S
WA IOR 2B H , RS AR 0k . AT R
S AR RS B 7, O R PR 50 % 5 T TS BT A% & 77 B
o, TR B 2K, SN HEAR o RS T2 BT 5 SR/ NIRARE, TSI
2, B2 MLy A 52 BB, YT K 2SRRI 2 S 85

R B, S eI ()RR AR SRR
P R B2 W E (2) BRAEHORHE M 5 (3) 75 % (R,
AR — 13 B 2 2B (4) 25% FREK+, Kb
815 % , (RMRAS MM B , A K4 14 | B S BUBRRE F55%,,

4. P (Broken Stone) BEA 2 &, BN K B, VIR &
S T o JL e GRS, T DA WO : B SRR
BRI BRI E 2 S R R O AN B
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S BRI, 0B R W BR K2 5,
R 5 Bk A SR BB LR | TS , AT
CEL T R P e e L P
AR AR AT R o AR USRI, (R I IR
SRR T 2 R S P/ SRR S
BB 2T R Z KR 75 FLILYE 5 , T AL S Sk
BRI B A 2 T MU A, WSO (K55, TR MLAT
H 0 o S R, AT R TS , R SR
BB IR IR 4, BRVEECNK, ELICH 5 5
MR OB L RAFFiAE

SRR , WHPAEZMEAS: 8 (D B
(Abrasive Resistance), (2)#fi{#(Hardness), (3)#4# (Tough-
ness ), (4)R%57# (Cementing Value), (5)%ir#: (Absorption)
$(B) M Ti(Specific: Gravity) . BHRIEHIH 2k, B UBATE
FERGIPERAL, PATE B 2 AR DT, FHTR 1k, R LIRS
HHBERHFTALAE | I B TRk B2 B 5 W2 s French 2 i
TR B, BAITRET AR 40 ST, MBS 4,
Fronch -2 MR B 10, REIGEBEZ A3 b, JUBRAR I (1
20 fifie BUURME S LITLPT, MZISH 12 8—13 Z N
o TRZ AR HE 14—20 20, B2 AR B 20 4, R B R
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e A e AR 2 W , WERC ARG TSN B, DS 4
SORBRRAE T2 HE )  — A 2 20 W ICAER S T A 4
Bz e IR A JOBT L TR 1S 6 2820 B 2
FEIS 20— =18, WP IR 14 3,02 0555 1E 1417 2%,
s s 17 56, H2 BT, BV B T B RO R 2
$0 77 A B2 B RV TOE 7%, Sb ke 2 2 el
BRI AR, PO A 5 JE 2 A AU R L P RS 13 %,
LA AE 1319 Z I, A28 AR 19 3 , 2 .
PR 71 DR L A B 7 A T 2K, W LT 47T o
R R A ML, T B 2 0k 5 H0 2B , 0t
B 2 ik, SR LA bR AN S ASRBEHE (Ball Mill) s, vk ishs,
SRARTR S 32 e L0 R, DGR, 5T 0 T
TRW, BT L R, SR ERL K, R0,
ARZAKAR A 10— 25 223, RRZrb Al 15 26—T75 22 fi% 582
FARIAE T6—100 23K, Mz AR 100 4, B2 R
88 ST 2 B T, A 95200 2 ], AN 25 3, RE
RERZE/KE AR (Water-bound Macadam) s & 26 3%, K 58,
OB T 1 B T S o DR L T IR 2 b, B K
AL BRZ ML IR, R SEFHL IR , WAL Th2
Wik (Weight), (LA B —E BHG— AR Z R, T
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SR TR,

b2 AR AR, RIS s S R P T 25
RS R T, ATIRE, HASRE MR
PRI AR I b RS RS , DIBORAL RS SR BRI
SHEAE F AR 2 RS, AR EAE S FA0  ( Uralitic
Homblende), AT NI A2k i, FHRESEEZ 357 , FRIESE
L, SR B P P2 BRER » HEAS BRI AIG B3 , h i
WS TR AR A RE A0 , HEE T M, 1L
¥B, TOMERE LI A2 BT T8 o 25 SR b AR B2
e SRR B A , AR T i —

5. %M A2z E (Qualities of Different Classes of
Rocks) |

A K et (Igneous Rocks) R IBEBIMZ R, S
(Trap) , LG HEPEVE oA SUEHE K UL, J e llT 28 2 R B4R
S RO He SRR M, AR B
TR 23 KA Z e S T R U TE B S
LS 2 RS , HHRGE RERE  SOE N 25 RiR S
2 ERB RS S RACBIE RS, WA DR
I R BEVETR 128 s KIS RIRRR EE 1S

B b2 SRR R, SR IR , B —



3.71 0.60 11.6 3.2 18.4 9.3l
‘ i

| | |
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%7{5{ Eﬁ‘u&ﬂcﬁ French} '
mz\ _ I AR L
OB (/R B/ | Bl |
ETIE I ia B ﬁﬁ‘ﬂﬁ!ﬂﬁ}ﬁﬁlﬁﬁ!ﬂﬁﬁ il
s 2.70 168 6.59 0.05 26.04. fvu 19. 4; 7.9 44 6 5004/ 11
TR 25 178 6.32 0.04 30.4 2.719.2' 5.9 39 6 5004 4
HaEY 2.55 159 11.16 0.26 14.6 1.4 19.712.7 26 | 5 loOO+ 2
i 32.90‘ 181 273 0.03 36.4 6.4 19-412.3 54| 4 5004 2
MEL 285 178 1.03 0.0 2. 0 5.5 19.416.6 35 | 5 (148 | 5
By 275, 172 | 9.40 0. 07\33 3 2.2,18.4 1.8‘ 27 59 | 9
MM 2.65 165  3.13 0.0221.311.8 ~|= _‘_ = | =
FIi (2,700 165 421 0.08 235 2.819.217.3 34 8 375 | 16
B 2.95 184 0.97 0.04 3).8 6.8 13.8116._ 23 9 115 | 6
SRS 2.5 172 | 1.24 0.02 23.0 2.4 19.3 9.0‘ o 2 110 | 1
JERI ¥ 2.65 165 ‘|2.77 0.0187.0 1.6 19.613.6 33 2 !255 | 2
BRE (270 168 13.22 0.02 21.7 1.2 .91 0. o s 5004 10
K -7) 17é ’, 1.04 0.10 16.0 2. 8 17. 3 7. 1 23 3 l&s i 15
B 32'701 168 | 1.89 0.05 245, 5.3119.1‘16.0; 3 1 5 45 |0
WHE 255 159 | 7.15 0.3 23.0 4.1‘19.7‘15.3‘ 42| 6 500+ 10
» o %2.6-3. 165 '11.60 0.02 40.8 1.0 19.5 0.0 €0 | 2 ‘500.;. 1
J & 2.00 1SI | 1.35 0.06 31.7 2.219.0 0.9 35 3 232 | 5
H it 2.65 165 4.81 0.50 12,6 2.5 17.71.39 12 3 367 28
BB 275 172 2,10 0.05 22.4 3.2 19.7 1.1 56 1 ‘5oo+i 1
B & 2.6) 162 10 10 5004 20

[ |
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2 IR SR B0 5 7 5 i i T B R By
B ] AR KR K e, IR 58I % 8 ¥ (Holoorys-
talline) ¥i7i, SYHAFEA o ¢ A8 b FE ARk 11 B £ Sk
[R5 RS IRCA) ARE S T 76 /s S0k AR TR A% 5 RUREDE s
BT AP o B FTUEIC 10, TP 7B 10 08 (o B i
B AR ARSIk o TR U2 R e, B . X
5 BT G B A AN 3 TR , TR SHIRE , HOT A B
Hb 2 B RS B, TS i L SR L) IR
TV AR, RS o

B. JTR§4 (Sedimentary Rocks) — FlK3 BLE JHBAK
P R B2 S0 T b o ST A H I » R T A
BB A2 B RIS e VR 7 ol KT, BB T 2 IRy , B 3L
LRI, HRRRIE KO AR . DR SR 5 B
1702 BORERE A o 2 B A8 BRI , P LTI 2 7k 5
JEESZ M8, F AN , TG AN SRR+ 8L FK
R T 2 e T DU B (2 K I T B A £ B
FER , 0 SRR A o E0 2 B WA B LT BRSSP PR
U, (A I AR R R _

C. 8903 (Motamorphic Rocks) — F M2 AME K,
FH RS , PRI RO AL B S MUBAN 25 4, )3l , 5T
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V&R DB AN R a gk, eeEaskith A, i
FIRELr 2 AL I o KIS | A SRS 2 A, IR RN
m%ﬁzxﬁﬂ”ﬁo

6. Uk IImPYTRE(Glacial Boulder Deposits)  Ikim JLASE:
2, kR REFAY , TR B AR 2 SR B b, 7
RO T ER RGBT, UBCERZ ¥
— 53, AR B B 5 T 25 T W MG 1 2 TR o B 2 DK
W6, AT YRR —HA A, R R SMHARA A, UTRIZHE
RHURE o R SRR AT b BRI, SRR AL B EREZ
TER, B AR A B M, WS IR e, AT 1
B, pepg s rp 2 By, — A, RIEIEHEER ARE—R
LFHE, B EE AR A A 2 b, IRRERIS, UL B
R.AUBRARAHE, X & B8 . REB el kB EE
BERARZER, A REE10%,

7. EEAMEEZ A (Pytrographic Examination of
Road Materials)  SE#76 M RAGHEE 2 TR, o AndiAR SR
BLZ AR AN Ry 5 SR B R B LI 22V 1 s B O
BASIZ TiRZ, RS Z 5 PHERZEAK.
B8 8t sl il 193 2 2 B8 V) K — U BATK 240 R B B FL a2 BE 4
WA — B T 8K, BRI, BBk,




g
PR (Ore Deposits)

SRR T BATHREE AT — PRk SR R 2 S R,
AR Z R HEE 2 A, AR 2 BT i
¥ 5 TR S AR AR Pk I A W PRI 5 o H o (Protore) (7 50
BRI Z o0 5 A L MEDH IR ZAB AL, A 8Kk 12 %, T
PRIEAEFI A o

$Fi(Ore Minerals)  #EA /5 {EH MR RZ T, LI
FI EH O, MBOKHIRITARZ WY, iy 2 AR —I%
TRAT thy — Rl 5 A e R 8 o LA e, s ezl , 1R
R4 TR R AR FE A B 2 BRI i o A Ena (ThS) e
(Cerussite PbCoy) ¥ 4% HYSH > M 5 2% (CuuS) L 3 S 8% (Culles,) Mt
RISWHE (Azurite 20uCO,Ca(OM )y) ¥35% Sl M (T¢,0,) |
TRELHE (FesOy) | B (2Fe,0," 3HLO) B i (Fe'0,) 175
YR AE FI R by (HAT D WSR AT 5 £ th oA 2 MR LA, 47 8 VAL
SHVER R ERR R B 1, MU BRI (AT L AR
ﬁi’riﬁfift’q”ﬂ\%9W§ft4@\ﬁfﬁ4ﬁﬁifﬁiﬁﬁft4f o

IR £ (Gangue Minerals) S £t 2k 2 3 il 554 , ERR A%
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b, B2 WS, RSB . B RR
AL,2ARER SIS Gl BRRAZ AR, ESFEP, NES
T, I REZET . WHPRE R BTN, KRB HWRE
RATE, BRABENG 6B AR EEE., ST,
3 T SR FURT , PR IR A, G0 TS
£2 BB o S BB o R IR 1 U B T2 T 4
PeHAELRIDE , I FT 5 BITR A2 A,
Szt (Paragenesis)  AHRSRYT, dRTIA A B2

R AR 2 B, A LR G, CESRKE |, R
B, A WA GG TAE o B4 BT 75 (Realgar) BUAf: % (Orpiment)
FARFRIE I K SESAG F S 4 H BB (Pyrrhotite) . Biekh
L9k (Bn FE AP Arsenopyrite ) YR dh A o 25 B BB B 4 F 1 ——

(a) KB — o — T3,

(b) &85 88% (Arventiferous Galena)

(Sphalerite),,
(¢) M —aia — G Mgk — A,
() M5 (Argontite) — Pk ATHEE (Proustite)—

NF23

B ARG (Py rargyrite) f6 3R % (Cerarg yris)—
%) 5 9% (Tetrahedrite) 25 R —— 4L 8% (Rhodo-

chrosite)—— #2187 (Rhodonite ) ,
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(e) HEGRE —EE 5%,

Rz LT (Succession)  FEHiA R, T RAT— S B
1t — S By 8 15 5 ok — SR 2 AL, Bt — SRR A e — SR
fts— P Z AR T RSB %, SLRE TR B VE R IR A 2
e MR LA B 7 R WAL S oA B 1 P LR 2 R A7y TR
BRI L2 R, B AL S BRI TRB 2
Wy, A AR s MR SRRIEIE N L2 S B F; B%2
BB R 2R B e R —BKh, itk
B 51 22 AL N o T B B %Jngebirge Saxony My, FERE M
HRZ TR, fe SE PE AR, B AT E B (Lepidolite) , #y4% MR 5% 15
PEZ , A BBOD R E I B T, 88 A (Cassiterite) | 8L T
£ (Wolframite) &2 A3 MEAREIKZPHIING, EA%H
BF A7 (Schaelite) S, mh LT gy 2 2k w75 1% 205 , [l e
SCRTHES b M 2 AL BRI 53 UL T 2 B (bl

L k2@ (Origin of Ore Deposits) it P& A
MZICH, e & R B89 80 815, BInE s SREEREm -
WCAFERZIRIK o B TEDHERA » 677 RSB B o PEREAE T, 8945
LR, Sl R ——

HMAEM (Magmatic Differentiation) %4 i &
1110 )38 KB T 5 2 BB BRIFE D T & ) e A, B 26 8 4 22 M 0 ik
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5y BN, SR AN o B AR RO BOK RS A
SR IAR B KOs G K (Igneous Deyosit) ,

2. RILAE A (Pneumatolytic Process) AHEFEHITERR,
B it i BRLRR 2 AL, R W R AR I R B A 2 B R RS
BUSH T & 20 AL A, TGRSk PR S
B AR KT » IR BUE 5%, BT ML R SR RB K 8 SRR &
k. FHBRIEZT, REARARIER, ANSEBITE,
HP R E—ES, BB, BORBF S H#A (Pueumato-
Iytic Deposit), fnk % B2 SBHIE , 29107 daFd BLARAE W G T
RHBR, THEFHH:

SnF, +2H,0~—~>Sn0,+4HF
(&5a)

S, HE AR #E Fl (Contact Metamorphism) K BCA2 345,
e 2 TR (52 A TK I e B LAt KB o B A T T B R
%, [F] e LA A F SR RS oK ZRSFAT I . H Bz RED, &
B e BRI, N R S T 2065, B AL, AR iGRR
BRUE A th K BCE A 2 B, LR S B ME AR, {H RS
FZHEHHR, MRS EERFERRZEHh, Rz
BER BB S 2o bz 8K , T By 5 F BT84, H.
H AR & H A MR P AR BN AR E 2R AntE A
PR RR IR S AR, AT LIRS O KA o
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8, BACH N, SR BN Z R EA 4 65 R
Wy SR S S S | T SR G B S 1

4. BN i K 8% Yt il (Metasomatism and Tmpregnation)
AN , T LB , SR 2 —i5 , AT
L BZ—Ey BT B W ARG B L A
VR o BB S TACRME BT, A D EUS IR K 2
SRR, TR B 2 BB R B A, e & B B, Bl
TR BELERBUARHRI 2 B B9 , O phy ST 1 A, BB
A2 BEIK , i8 2 B 96 K (Metasomatic Deposit or Replacement
- Deposit),

SEUAE T, T & B L S, R T 2, —F
AP IRAEH , —HA B2 ST, RS2,
SRS HAMRZ R, MRSk, B2k
(Tm ragnation Deposit),

5. {8 YT #E Bl (Chemical Precipitation) &4 fifi4: 8
A, 2 AV TR B B 5 09 D 99 T T 1 o W 0
ZELe iRL BT o HFEHL % , EG B 2 b 16 o, 02
5 THEE T LIS S0 U0 M B T 0 — W

Gk PR B2 IR (Vein), T B F M L FH2 s 24
IRES BB 2 BUAINE , S RCeR BB 2 SRR s, DU A
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FHEM AL T, Wl LB TER 2 8, mA S E ke
B e (0497 » TR RE U R VR BMIR W 2 TR AR & R E S BMIL &
WA P NEE P BOTCE » ARG E LT, A6 A 8ams
T8, IR T 2 . B L THR, 1B AR S E B T
R FRRTURG T » ST PR 2 A A , TIMS L BTV 2 SR DT R o

HE KRR R 24, PR 7B Ve Al R Ath 16 B0 R T DT
it ZUURFHIAK (Sedimentary Deposit) o VI 5 iRk  # X
FiJARBAK (Stratified Deposit) o FEWIFAZEER, F P2, 4m
i ELSE (Bog Tron) 2 Uik ; ZRMEZHEMHEE, A HE-IRAZHE
T EBE I FRUHS KM, R
%ﬁ-’:ﬁﬁ”ﬁmm@%ﬁiﬂﬁi,ﬁﬁﬂﬁm%&zm&o

6. EXRfeAE H (Weathering) B MRZEH , A LME
HZ &R BBk TR, e af L azER, RAL
fE TR K 1 (Fire Glay ) s /K4 JEGH B R Z 8L, I
—/NER S BRVS JRE  » BT A0 B0 T IS SRR 2 ) B8 S e T B
SURRGE AR PSS , IR Z (Rl , i 258 B #R K (Residual
Deposit),

7. ERHERSVE Al (Mechanical Sedimentation) — fiEEFRL
e T A2+ 388y B R T R 5 BE K RSHE , T AR IS FRRE R
WKk 2 Wk, BEE B E TR, BENRTR LR, RE
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ORI A2 o SO R, A G B BE0R, WK 2y,

A2 WK, W2 B HRK S AR (Detrital or mw;
Dep-sit) ,

IL gk Ak Mps% (Forms and  Structures ~f Ore
Deposits )

1. S8R 2 AR (Forms of Ore Depesits) it /4
AT LIS 28 B RUAESEOR (Syngenetic Deposit) §114% /)< 5%
B (Epigenetic Deposit) &1, B ARGk, P41 81 B8 2 B
IR AR R 4 2SR K b, USRS AE A BE 2 1R o R AR RR AR
SHERZ AT ——

A, JEASE 2 Bk (Forms of Syngenetic Deposits)

a. KRR BB Bk  ERAR AR SRR, B
WK, s 5B AW R

b. 8RR IS HATK S B2 RN IR IK , BOH AR, TR
PR AR S IMERAK  SEER TR, S AR By 2 R,
W L gs AR s PR i %o

C. WOTG IR ¥ 3B 2 7] A B IR 2 Ab R o R T IR SE
ARAFERE 0 F 2 1 % R R T o

B. i A48 K 2 4k (Forms of Kpigenetic Deposits)
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. th K7 o S TR 2 R » A S8 AR L
LR, FTRRE T2,

b. B SI  ASTRHLRN 2 HR , R IR » kA BT
TR Ik SR Y TR

. BB IK A AR AR , BERFHLRIZ SR A
BRIk

A BREHKEENEL L, BEREE, TR
i

2. $8 K 2 % (Sthuctures of Ore Deposits) — SEHZ K%
AR R 2 BT IR B A, R T ) 2 AT
ZESPMA T i ——

A, kAR (Massive Structure) Rl 28k K Fi
ST N A T BCHRARH » 2 DA o B AL S K o7 T RO
W ARSI o A U T SSHER , BERRARSS , B ESRR R RSN
JkHp Bz RATRL RS (Granular Structure) 3, TFSRIKHE
22—, AR R SA N2 R AL, 6 A R SR AL,

B. M{kA%3% (Banded Structure)  RIA 24 H , M ks
T WK RIS , 582 MR i » SRR PP T 2 o G2 1
MR, FIER oG BRI, AR M2
B2 AR (AT AR RO BRI 35, 2
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RS % (Symmetric Banded Structure), $%y e ik 7] >
I ot , ERAESHEBIH , 72 10 B4R H53% (Concentric Banded Stru
cture) , FERKHTK B EEH, FTEZRARFHK, R
WK o 5 AT SRR

C. 5Btk A% (Brocciated Structure) 46 Bt A MLy
BAML, T3 2 PR, R TR B T 2 s o A B
BT, B TEES AR C B UK , S A E B, 158
B, A5 B DT T 2 VRS o B ST S PR L),
MRRR 2 BERIRG, fERLG RO, £8%8 (Ring
Ore),

D. g f%ig (Drusy Cavity
Structure)  SEHKAT A AL il
W PR B R o P B T
AT SR 7 4 2 , BB 6 5
ks ATV, RS B
(Drusy), ¥:3@i8 A Ak fzk
PETRR, T K R A
ARG AT

s A+ AR

AR (AW ARKIR) - X
8. 715 baRES IIL. SR 2 AL R 4R

cdeRE: .25 1L4E (Alteration and Secon-
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dary Enrichment of Ore Deposits) SE/K:ZEEHHIBIRA K
UM B 0 SR B TR SO K P S 2 B 2 9%
AT TE A AR BRSSO PR B 2 22
UL . BRALER R T PR 2 B B, VAR 2, T L 78
A T, BT A2 B MR W, R AR,
RURBG Bz o B A , RV , PR A B
PR SRR R, 2 KA AR,
WK R AR F B A2 8, SUBTZBICIE, KB

Rl B G B P 2 BB o S SE NN 8, 0 M R SRR 3
oo B SRS SR , SEEE SR B WKEESE (Pyrolusite) B
$E4% (Psilomolane) , HRRGHMAEM, BInEMWB S5+
85 i G AT B Ay 2 K AT B B OB 7 SR, 1
FOEREIR, A=Ay )

(a) S (MALE) (i) KEELM,

(ii) iZI8 45,
(iti) LI,
(b) K ABIL SR e,
(c) FEERALGEW.
14 (Zone of Oxidation) SRAKZEET, FRMM

PR B BT SR AT B 0 S R A4, DR TR, T
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PR (. . AL BRI R B, 1 20 R ) 4R IS
Horp IR S B S, AR SO S ., SUTAR B
2 B T i et ST SRINTPE BB FeTER
#k. 7% (Surface Zone of Complete Oxidation).,

B AT A B BTV e 2 i, W—
U, — B ATHIR b Z TG B, B6T5 RIS I8N (Zone
of Complete Teaching), MBI T 24 BV » 2B IR IR
T » SR B SR SR 1 2 B B Y B ARIE A 5 B
B o TRy TRIRE . A KBV RE BN SRy , D66 B BB
2T WS — AR B S IRE LA (Zone of Oxide Enrich
ment), ,

S M VRN, Y LIV KT 2 T 55 TV K T2 A »
R4 H 2 S B M TR R o 3 SR 2 W, R Mo e
K B 2 25 R

SULAP 2 B, LIRAPBIIE 2 W SF S5 ok
B I eI B2 P 0 SLAELA 2 DGR S R BB SL et
BT A7 UL S P ST U

CuFeS, +80—>CuS0, +FeSO,
6F0S0;+30 +3H,0->2Fes(SO, )5+ 2Fo( OH ),

CHR&Re)
BRRRS 55 iR v 0, BEVE K T e . HERKZIR A, A F S0
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Ak SRy SERE , NIRRT 2 T, efE i B IEH,
S 2R SR T
20uS0, +2CaC0;+H;0—>Cu(OH),* CuCO, + 20280, +CO,
(f#&m)

3CuS0,+3CaC0,+H,;0->Cu(OH),2CuC0O,;+3CaS0,+CO,
(BERH)

CuS0,+CaCO;3+ H,Si0,—~Cu0* H Si0, 4+ CaS0,+CO,
(BIER)

AR SR U 5 A BIEAAC S LB RE 2 AF HH , PT LIS S TR
%% (Cuprite) 81 [ 44 (Natural Copper),

2CUSO4 + 2FOSO4 + H20—>Cl120 +F62( 804)3 + H2804
(B8 )

Cuy0 +H,80,~CuSO,+H,0 +Cu
(HRM)

fn I FL#% A (Malachite) (g7 FL# 4 (Chrysocolla) | BESRSE
TREPITR | B PRI, LA T I8 B 250K » S R ER I 3R T 1o

EAT LB ERFRAC TR 25

NN AN
NN A NN SOV
?f\\\\\\\\\\ \ei\\\\\\\\\

WA ob N M F (A L AE Y
a. @ (EEWEMAR)
b. BN }ﬁﬂ:%:
c. FALSHE LRy
d. & A AL SR E LT
e. TRELSR;
f. &7k o



214 %" M OB B B

2. RABEALIRE /L7 (Secondary Su'phide Zone) &fL
W T, ISR AL SRE LT K2 R, W, A RER
1 3% SE I A , FLVB /K — 3R, RABRAL FR BT AL A 20k R, T
SALA P, R B REGEREE 2 K, Wik T, EEKEZ
T, WIS 00Re s, KRS EHMH, TIM G460 B2,
KR FEZEMBR MK AT S RNRF LT, FHE
K2 B SR L o ’

L SRR B S 2 MBI A, P A BRI S X
TR PRI KT AT, ) v PR % B . SR, O s
238 SRk L, e 2R A BhAL SR A

14CuSO,+ %Feq ,+12H0—>7Cu,S+5FeSO,+1 ?H,SQ

#ak) (HRM)

llcu.SO‘—*—O(ﬁUI‘GSg+8H20_)SCUQS+5FGSO4 *—BHQSO.i
(HKemk) (R )

2CuS0,+ 2PbS—>Cu,S+2PbSO,+S
(H#g) (EREHK)
3. AL 8% ,(Zone of Primary Sulphide) S

LSRN, TR sk B T2 —iR, W LB e 25
B, A RGBT GO P BT B LTS A o B
Sy, B AR , A B BRIV E BE TR ] o METE A BB
& MR 72— I,

IV. {5 3#(Oro Shoots) T EM AL M2 RAEH LS
O DR R SR R K UM 2 S AL B SR
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Forkz Y — A AR A, BB E I, k2T
S M R AR b, AR , BH
R BTS2 U B B SR AL o B SR SV, A,
e DA K S SRR 28 98 o S SRR TR, MO A B : (1) AHL
FT, M BRIR TR RS 2 e, BB AR (Bonanza),
(2) NGRS RGPz — 8 » SR TR A8, IR TE T
95 (Nost) . 8% 53 (Bunch) &8k (Pocket) 254,78, & L F,
) AR AR , FRAS B3t (Ore Course) o (3)BA 1 (AR »
EIEET T, 2 B9 (Oro-chimnoy or Ore-Pipe),(4) 7EHK
R e B P o, B SRR PR S 3% (Pay—Streakk ) ( AL
+8) .

#acbIE SRR BEEMZE AR
a, KM b, $if55 c. Sl d. 8B,

V. 85k 2 5% (Classification of Ore Depo-its)  LIRT#%
Tk 25330, 39 VL BT & 2 i iR 53 i e TE AR R B T4~ I 22 L
Hx AB AR, N B A , BT E S, — R — 2 i 2%
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3% 19204=-W. I1. Emmons fii a2 58k , Ml T : —

1 AHEAME SR K (Magmatic Segregation)  phXEIgk K2
AR AR A, BAERKEE D, AR R AR . EA,Bh
AP EA RS SR BB, BN AR,
W, TR NI 2 H 5K, BRMZ Kinn
avara 2 il BESREEIK , GHAKIIIEATER © RREMEX
Sudbury #1112 S2.9%, 16 i RBRBEFZKF,

2. & fh B IRGRIK (Pegmatite Veins)  BEEAHKIK , RS I
KK , B KB a2, A B aims, S sk R, g ds
IRARFE o BARBEMEE , T 2EFHRERER S, RipFaR R

KBRS BAVAK., AZRE, BARAZER. LER

AHEA, mRE, KHE (Beryl), 41 A (Ruby), ERA
(Sapphire) B AT#k % a2 BH fi, %@ California 3 San Didgo
BB BEREZ . FREEEBEY, 252, tn3EE South
Dakota 445 Black Hills 28569 , F B2 6 L)) ¥ K2 59% , LA
R 22 7k A& 2 1 S5k (Molyhdenite ) , # 45 RIS K 26,

3. B 295K (Contact Metamorphic Deposits) — M¥g
SRR IR, KEATBT, AR KBS BUK IS &2 il
o, WA EARRE A SR E A KSCEE BRSPS, Ks
R UAKRESSANRE A0 RS, FREARBBELY ML
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7, LISH Bk 3T BB BRE, 4. |, BERZ, HARYEHR
BT G, RIBAS. TR LS B B2 A SRR
BNAS BB , R — T BN, ‘

4. PR FRNRSR K (Deposits of Deep Vein Zome) X%k
PR SURBR & B SRPK o G S , MRS SR AN, B
28 5 T2 A O ME R AR » B AT AR, R LD T o B
A I, MY BT, TS A R T B AR 2 B
MR LA 85 B BF . 8. SH. S B B2, tBH Erzgebirge
ZBBETTIR BB ARG B TR I 1| 805 2 5 % S R
Y2 $hEE, TR B UL

5. IRGRIRGEIK (Intermediate Veins) — BLXESbK SRR+
REESEIK, 5 BT, TURRRA AT B EE 2 ZI6Rrh %, H IR
T ok B IS T M s MBI AR JH 5 15 ML 2 BRAS K5 AT R
BAIRL, SRS, SRS 8.4 B BE. B A A
EREF— M2 EER .2 KR, URREGERZE,
81 BE. GISEGN, 458 A . AniE A BOK O L2 SABEER N
[irk e 1 SR |

6. IBIKPEIRGRIK (Shallow Veins)  BEASEEK AREE R B
WA , TS TH BV BT o 4 25 DT ORI B 0 T 05 RE T K
HA TR BRI 2 B IK s ARSI Rk 2 AL
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Kot ST W AR TS 8 o T S S
8RR G5 B85 5 BHES, AT K R S IR L2 T
*%@ Lake Superior 25§k, Nevada ;2 Comstoc' lode 74815k,
B S T2 K, LR 2 B8 , 4 B B YK

7 FkGE A (Deposits Formed by Moteoric Water) Hi
T2 K PR P BT 5 T A M T 5 SRR B S 46
SIS | F DR o S 2 5 5 ol B o2 T, RSO PRI
i o B, 70, 1 MG , S 2 AR, HoAn
o IR M A, B ARG . 86 B B E%, HUB
Sy 5t .8, S BEBES, B W2 BRALA , 3 Missis-
sippi. ] — B3 4% 2 S S UTR I 7 16 764 2 SIS 2

8. 58 Bk K (Residual Deposits)  HSK Mk UABHE: RSk Ik
| RRBHETEE RIS, R, SRR
5 BB 3 , R BB LI, Ik S5, IR
WRRRTE 1, FEAEDRBEIK, 3B Lake Superior BB 28
8%, 1L Boaus sZ§RSK , TRE M BH RS K SKBE 7 SE B , o115 75
WRTY — 2 K, 2B RGO

9. 7R8Ik (Sedimentary Deposits)  HESEIK , 77 5 1R
SR FA RSN TTR IR T B o R BT R 2 KR 5 B S
R A B R T2 5. & 8. 88 BB B 2 R B,
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SRGE K R, B AL BTN TR MU T B B DR 2 TR
Tt Bk 2 TR, SRR » BB AR I o B 7 R R 7
SRZ AR A G )| SETT BB T AL BB S0 5 )V TR A
BT — 2 K SR ¥ 8 A K o

VL 4% A% (Description of Moe Important Ore

Types)

1. @5 (Tron Ores)  HLMCERSESE K280 , 0% TR A%
FROE Y oA B2 T AV, AR R PR IR, B R AIR
A2 B T, W &2, REULEE. SULES SsE 4
TRY 6, B 51 B B s b 58, T DL M
e 0 2 T BSHE5 DBBER , FFARRTA , B S BT
B » VR T B o

& o R AN R

B S 8k | Fe,0, 72.40

wO# W \ Fe .0, 70,00

Wooom e 2Fe;0,°8H,0 59,80

£ % ok FeCOg 48.27‘
A HE TG A T - ——

(1) A HE MG — L RSN 2 TR, 2 FHLA , TR e
UIRARTS » M2 B, o AT TS RORRLBASHE 5 FE IR IENE KIS 2P
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HE e, Wi m3ER New york M| Mineville iy -2 85 , 1%
F4n Lake Sanford 725k fkEN-R, '

(2) Bfm B PR A — RIS B , AR
G STR GG , A I L A Bl e S 5 A X BB L0 SR R B i Al B ER
G 25— ( AnsBILt—B) o BEFRAEN B R (Ordovician
System) ¥ e BUE 58 IE R BES Z BB, R EUK o
B AR A S, AE T HRES, HIPA M &
SR ARG o PR K 2 95 PR BEE 60 R AL A6 Z 83, IR
ARG K , IR TR ERGE , B A K RIERAE Z M ( B
+ 28 ) JHAbE LMK E B b G, R IR,

B o+ — | B o+ =@
IR S5 8 86K BT WAl A g e G T s IR
(aEE%; b @K ¢ AKA) (B EBHE)

(8) FR IR —— BN S ARTR IR » FEGHA A% TR Gl | 22 S ok
WEEG () o ATl FeiT AL | BB BH % 2 SR T S S
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B, ¥ B SRR

(4) FoRH e —— BT 7K (5 il 3 2E AR JH 5 dfe 2 BRSO
B o T B TR B o A ] Lake Supe ior 22 Mesabi (11 FHIE 2 85
Sken ik,

(5) BERGR——JRREE Ik , T ARV R BTRY 2vh , AR
BORSRIK, 956 25 1R 8L o 1 TR B WAL T & 5 2
FirFEA 5 R A 408 B X AR SRR o

2. gk (Copper Ores) SHSRSKIKH, 20 Aozt
B REREMA 2GR, G F 23S, FRZAHES
B, CE 2% 3, IR T BHERMEF) , {8 MR8 A R (L4 . RSk 5%
KoKzt , Pk 2 26 , 18 8 BR B 2 v 5 IR AT TR 98K 5 T
HA R ,BEK TR, EH/KIZ T, TTEMESE 2 REHR
W R AEZ By, Z 0708 G180k o ML SRIBR S K 2 RS A »
TRZA:—

& m | = S HWE K
® 4 M CuFeS, 3450 |
B 8 ok '}(,‘ngs | 79. 80

Bi $H g%  Cus; FeS, 63. 30
Bo# M Cug ShS | 52,06

5} b & | Cu | 100,00

¥ @ @&  Cu(UH),2CuCo; , 55,10
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A & B OnOH)»CuCo, 57.27
B 4 % 4 | Cufio 2H,0 36.06
L o ® # (oo | 5. 80
l e # | CISO,SHO | 25, 40

AR 54 B P A T —

(1) Helgsed S Bk — IR K W E ST A2 IR
BB L TR 5 o fn Y2 Arizona 4§ Clifton-Morenci 72
ok, B LR 2 AL B AL i s BB e AR IS K
B RKZERN, S ERILE A, SR ILERS.
%45 2 Bicbee 8, A HAY,

lll

2) YK ) i
ik, SRR 2, HABIEZIEG, %R Uh %
Bingham 5 $h%% , & B it

(3) BRIRSE PK—— L FRGE Pk I 2 06, 297 B
BB IR G R T, FAERAE, TS W
SHEHIH o 4 5B Montana 25 Butte 2 5h 3K 00 2 o 53R 5 R T 59
SRR, AT 5 ASH LM 0, TR AR R 22
&1 S A A2 AN 0 75 R

8. g5t (Tead ard Zine Ores)  GREFERTELEIAE, A
BE A A B B 0 SR , A T ——
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& & | ® 5 | aan sk
Bl ¢ @ | ZnS 67. 00
% & o | ZnCo, 51,96
% & @& | 2Zn0-Si0,H,0 54. 20
Rt # & | ZnO 80.30 —
B % & 2Zmosio, ' 58 50
Ly o # | R | aeTTH
H & & PbS 86, 40
Boo#® PhCO; 77,50
% B @ M PbSO, 68. 30

IS A —

(1) SRIRSR K —— PRS2 B 5 LA Bl SIS 048
%, BASHZRIEEUAIEE, R RMRE %, kLR
T8 % SR Z L8R, BB 5%, REBIBISE-2 B RIR by
VIR sha R £z b, A S L, 0 35B] California
e R

(2) BB — SRS 2 9F , TR LI b
SEUS = A TR KT 11152 S1VSE 8 , 0k A K0 3L 22 B B
B RIS 2R (WSS B ) SR A 2T, B
B T SR DGR 2 Y 1 e R S 0

(3) ZERPK— BRIk ERHAE , B—aRB IR LR



- I S ) SR BT E-AFe e vd s R
(a & %5 bAERYS ¢ Ak
dsrib s e mEEeryr s
g i)
TSR, P AT PE M oA 2 A SR D BB, 1 BB R
I ECERUS RO/ A A An R A AT
g Wz Sala ik, 55 Montana 452 Tureka 47k, ¥ 17 i
(4) B&R FOk——9& R MMz A R 5B Virginia &
Tenncssee HIHERK 92
4 e (Gold and Silver Ores)  GAtAl () L6 # T
2N PEER AT, B R 2 nl A B S nl S Gy, HAT
BRI Tl B2 A BT SR, BRARER IR A o WIS VL

SN M S D B

” G S L Pt i : ot
Al S TEBE PR 7 B Ay s i

[}

SREL, RO I Ak 5 oL 5 BnBR% % o G R 2 T W B, 41

FER T, VAT S 2 R B A AR AR A iR )

Fetn Fi—
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& [ ® s AeEaT Y
B AR & An 100,00
B & o Au Te, 45, 00
W & M & | (Au Ag)Te, 20, 00
& @ | X S | AR ETS K
B %@ Ag 100. 00
- S S AgsS 87.10
B o oB oW Ag,SSh,S, 59,90
¥ okr B o Ag,SrASS, 65. 50
Bt 7 B W o 6K 5Ag,5Sb,S, 68. 50
Ao & | AgQl 75.30
HFRESRBEKR AT :—

(1) SRSk — & 92 SIRIK , SEILM B 2R, 7T
LIS FHGEIR (Quartz Veins) Sk gz il 860K (Propylitic
Veins) =i, ‘

FRBIRAH b L 6 IR FRER, WOHLA R
SR, LA o 8 LR IR RS, AR
AR5 MM, 2B Califonia 5 Alacka SHiZ 68
0 B LK, .

MRS L5 B 2 R T, R B 2 2 K, S
BEY KA OEE SIS, | RMRGL L, Wk
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B (Colorado 2 Cripple Creek J¢ Nevada z Croldfield & Hiizz

S HU, 9 RIS,
(2) FOREGHAR —— - HR BB AL R 53 68 i, oy DTS

FARSBEIR 2 45 O Rk o E 1A 308 (C-rdilleran i 2
Black Hills, 1 SFRi L it . i« ko sl — 53, 1 48 De .,



B
Hh vy (Historical Geology)

LGS RER B 522 B S 5 T B2 058 Ay 2 St fb 3
R, MR R0 A, RgBE, X ET2RG, HH 5

Wy EHKE T R E L O Rt 2880, JRIFIRITG, R84

TS, M, BELHE, SRR, SR8
. T LT TR 25 SRR A H P 2 S 1 R B, RS
WSUUR, B RS TT A U 20 o B0V T K A (R A B2
RE HARZP HAUE, RN B, BNz s, T
V1B MO 4 , SURT 6 DR st A B R

B KIS LI, BRI b, 39T RRAF AL T o R FE SAVTR
S e, ELATRE R S I N LR 2, B
b RIGREEML BRI 2 , B4R S F A1 JNE, 240y SO
1Y 2 S o K LIR30 22 S B, A BRI L, T
AT

RBERER L, B2 H AT KEEZ, THGH
BER: (1) 25 B2 BRA7 o AT R TR L kB2
$(Mammoth),, J I K EM, TUAE T MBHZER,
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dn YR HE T2 Y e T2 e, 90T LD AT, T 0665 0 o A
o (2)' AApBBFZ AR (Petrifaction), iB/ki iR 425k
Bl 0T 08 S o S LR o 2 TR A T 0 0588, A A
Hez bt ew%,}:f:-:*zm%ﬂew&tp » RS S 2 B
WEHFF &7 KRBT, & BICHBN SRR
2 AR A U o (3) BT BEN % (Casts and Molds) 7%
AEWE R, RETERRITREZ 18, TR 2 EBF. (4) 42 Sk
BT (Trails) WRRHM 2 %R (Coprolite), ¥R
o

A TR AT N, FTR BT TR
AR, NI, S el AR 7R 1, THRIE, P IE AL,
B A TE% , F TR SR B, ST B B, TR O
Fez i B BE TR, AL 45 % o A JE R , 57 17 BR TG
S0 F AR BTS2 S 1 (BT B 2 A AL 8 M

EHRR 2N, HERE, mERFH 2 TR K.
ZEWRAR s (1) M R HEW o MG 2 D0RS , 7 — ¥ , 2
R AR 2 I 8 BERT R , HE A2 AL M AR BT I 2, 7T
LIS % IR 2 AL BB, HESH Mo SR e I 10, ] f— D
1, IR S B TR o (2) IR ZBEL 5 1L AAKFEZ4ME
R B, R R S R T A oA H B M S, fi
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WA B A R ZE 2k 5 A SRR T HE % it 4 B BEASIE i, T 7E
IR, B —E R, (3) A RR k2L . AWM, HX
K 2ish, BLA2ZE, BLRARBMEZEERT ., mW
2 Tl , A HETR MRz 57K, 7 Alaska M Spetzborgen il
kb, AWML AL, B ELARER, EXESHZ
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