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MEBZEARAARE, ATHEH. EHAFEHENEA,. RAYEURTERATAE
BEATHAWER. ngWEd, W DREEENTFREXBAC HAF, FL, HEE
P HESEMNERNBRME TR A,

3 MRS ENE &M BEE-IMEAOBHEE, HEARBEINARANAFNRAGEL.
WHEIBRE—-PEETYOE, ¥ AWHEHANEASE, MAR-BHAT LR, B,
M FE B T R4, HRABE., E7. WERSAZH A AREFALAELNER, EBEY
HEAEH P, ERBMELSBREEMN, AR>S ERL. A T¥WMEEL. Tk
K, BWRTEERTHRAESE. B, FEUBRY., 98, 4%, £9¥52pn—
FEREPFRHER.

. WRRHIERE

MTRAMROBKE, WREHTHEFEARAFNES, BORAL PRI
BasmEmEN, BRFERER:; RETHES, a2RAARE, EERETATE.

1 WARAGKERRFNLAAE CRENATHNERL, REAE, MG
HERE, FARRBEERRIALZREEN, WEREMATE, CaEHHNE, i
F.OWE, REFEREY. CESHHNEE, BARETTERSEHNERTE, E8
KEE-FIEREN., NREARAEIMAE,

2. FMAMRZH ST, £% QSRR NBR. HH. G RENTR, SHEH
B, SOIEMEE. AP THE, ARETHIFENARK;

3 REAMX (AW GXE ANNEFLRRE L, m%%#ﬂ%ﬁﬁﬁ%
WS, B AR,

4 HAXGEE FEIETFTRANEERERRIBYIMAFERETHAEMME,

WERFMSTERNTRAESE, LEHLRTEE, FEHEXRES, ATEEA
WL R R

OB R R ¥ AR %ﬁﬁi%*ﬂ%%ﬁ HARMFF LM - LB, &
HRVRBEMNYT, BERFEFBHAFN - REMBRAERL R, WHEREBEEMH
MENEEES. W T RBREH - BRITENE,

REAFOERROEEDR., MEBREDY - BREREWE . SO8 0
R, FERE, HERERAATESEANER,

WL 1A =0 lom,



IR EHRLHEEFELHNARESHBL, ETLA, ﬁ%ﬂﬁAﬂﬁﬁﬁﬁ&
MEY, NTIXEEFHBREMANRR, FERBFEIENRR.

Fil ]

WHEEUBRITRENR, KBBRANERSALOYRXANERABERRNESE
PHE. MRMFEBA. ZRAEK, RAEBERSHARET HREHTMEMRRE
BHRsBRAATAFEENTRMEARNE, B, BAXLIBRF L LEENELEE,

BBEN

1. {5 SR R R M B O e LR R R Y
2. TR ERAERBEREMAT
3. MREMHIAMNE — BRAMIFAY



F—~R aReh R A miR

ABIENBEAREE A SARELE, RABE, RO IRRK, B
HAAMRAEERAREFRKELR LR,

t-% R A

F—F HREFHPHLERMRGAHEE

—. WBREFRIHCE

() FEHF87 4

F#H (universe) BERM, EZRLENER, EHETLEREZR. FHIHBEEY
MEG, BECNEEANSS, TURARANER, FR. IR, hE. SEARS A%,
ERBHRA, ADBBRY FRACKEN, REWERER N , FEAERES, #
RELBANBHNGTEZ —; IBENERRLFEE D, RTREY, HEEFREAEEE
i MENAEE N, REE, REARBRSFEBH, SEEMRE, SHRIAER,
AURERE, BERE. STAAARKLES, BSRSME, BREHRE, 248
#, PEARLRRERAANTEL, ERARA; HEE R/ K, BAESRAENY
MRk, HEE. BENER=H24R, EFHA—RERRNE, MPEERHLEE;
EZR-HEFROREK. FAXEXERERELESE. Tio#. RELAHEERE
ERL, BRENMBNEVREEZHEMIE 122 ZREHEAE,

HARCHMFENBEFAIEER, WARANANTFERUMB MRS XEaR
WAL, ARBARNE XS ETECRAEE 122 ZATHNAERAE., ETURER WX
BWAFEHP, HIOMEE, LHZAE L TRMEENESUR - TBR. BARO R RS
Z—., BRRE-TREBORTE, CARERE, NEEANE, S XEXEAGEE
EENP LY ERE RARAAGHANIOAAE, PO EEHAIARE  E4RAEEY
1000 %4, BLRBT VLA KMETEIRNER, BENEESS 1 0002 WM Layfa
B, KHARAKPZ—,

(=) KM &Aoo

KB Gun)FERCEFRERLIY 27 000 RE BEHE 23 000 ERH M|, 3L
230km/s MEBSRLED, KD 2{LETET—H. XBEE—-THAMNBHER, THHB
R ETHERWBRBERY, KHERYN M0TARE, HYFHRRERN 10918, ZER

e 5.



0 IRAY 12 000 6%, KA RILERE) 130 FF: ML 1. 989X 107, HY TR 49 33.3
Fifh. BERAHKE, DHEXMSINERE - 1T REZEEREY. XM KEEEHRE
KA (solar system) (H1-1), KHEXBENPLRE, BEABRARL.SLLH (BH
1M RITBAD,

e

B1-1 MERETHFHLR

KHZEFROIRKTE., UHIEMRTLABMIE, RELHEBE. BB, 9 TR
BESRHEMER. AEFMENKE. €8, #3, KE. AR, 1B, XIE K BIR. E
IE, WRURIEREIAHRGAR, KBRARN 79 M RICEM, MG 120248,
IRGERRDMEFT LU AME: KB, &8, BHRAKE, —HERD, PHBEL,
AREER, TENED, REBTE; KB, 18, XTE, BIEAEIER, —BER
K, FHEED, BREER, DE4EE, REAGE,

HERTR, BRERATRTKHAN—HTE. EAKBERATONKH, HEHA RS
AARRERYM LM TR B-BEEMNEER, ARIEKRAY - FRENGE, &
NBFERFHEOFL. BREBEURX, SHTREMERNETIER, BH XD
HERAMER, AE-EXNYERLEHE, 0, EARORER LB RG XS, K
FMEWARPMITEE, EfBHERE, HEEERHR0MFEEM,

. HENSEEE

HBRUASEEREBRNASE., KERAEYE,

(=) RAE, XKAKRARLBEF

l. X%, B (atmosphere) XKSBEBRMEFMHTEESYARY. ABEFHKBZHNEER,
EUTRFREAMBEZE. XXENLLREEHN, CHRAXSHERSBZNERTE
—TERNER, BANE, ANMEREIHEMT, SXSHEUE-IPXENLER. EH1R
ERXSPFIAMEGRTHPREMTERRBE X IBE XS LR . TRASHEREY
1 200km, HHAKCHPHE LS . ERBASNEFEATERS AT E N R EEHT RS
LR, BP LR KAE 2 000~3 000km,

KER—-MEG, RHRMSE, HhEEAR, €. 2. “E4BS, k4, FaE—

BRREZPHBEANRERA. EREKENEGRENTHESF, 25km BEREW
« 10 -




ERSAHER S BEBRE . A78.00% ,HK20.95% . 80.93%, _HAEMHO. 03%. K
0.001 8%.

AREHEHRER 5. 27X10%, HYFHERBRS 1/100 7, BEZRNHERI AR, X
AMNEENEHRMERERMMB TR /NSEK, KEL, 10km BTHESK RSB E
) 50%, 15km BLF &5 75%, 20km BAF & 95%, HAe SUMES KB A 20km ML FHIEZS,
Hamd, RRXSENERESE (DHEFEFRPSTBEZREER NG, B HTEAK
B BREEX.

REXABEEANFEERAAAAREFENER T RRASEE T L0 3
. FRE. P2 (PHE). BEE (BB A EE GREE), wE1-1, EP LI
BATHEMNHMEAEME L, REIEAHAMABRNFIE.

11 XSHEENTHEE

B X ¥ 58 (k) ok =] F 1 I (km)
% #E 8~10 HkEN 10~12
iz 12~50 FMEM 50~55

o [ B! 55~80 o] jE W 80~85
e W 12 85~ (500~~500)

FaR =800

X WJE (troposphere) EBXSBMER. KTHIHE, LARENMGENEN S
AEELMEL. EESEREXEBHY 17~ 18km, FEHEBEFEHN 10~ 12km, #iHF 5
He~0%km, HEFRAMNEEXTALASE. HRENSHBIZXATHEREHOXHBHR, &
AHME, SEERNE, R8P, FHHLEA Lk XSXBEMEK6C, A KXKKEERSRE, §
THERABEHIHIME, dREEFRANTSSHMESD, HERIXLETNESEERR,
EXNRENMTFREZR, EEE -1 BEH 100m~2km HIER, M KEER. FHKF 10
~12km, EXMMNHEERMERERCEHAEN. WHEZ L3 PHE. EEHRD 30~
5skm BMEHBEAE —F O, (RED E%ME&., REAFRERFEMNEED, ATHELRE
BETARZOCHU L, HEPHRETCZEILNIERY.

2. XA K (atmosphere circulation) XKEFH A TFHHKBS, BHFFRRRNSEH &
HHAREEN KSR BEESANEHWERTRRN —MHLeREEAM A EE XSRS
BHA.

KEARER SRSV ESIEREKHEHE, AHEHEAHREMNIGHERER Y
PG AR, XHEEEARS TN, SEARFEMAKSHABKRERTH, &
BEASESEHBETHED, BHEE XSRS LABTANLS, BEESRENNEEZ,
HAERXFABRBELRK. T4, RBEATHTHNIBRLRTERNTR, BiBMEEY
B —HRAMEREAHNER, AESRASENBTRK LS, Fl LT 0ES TR

» 11.



AR, EAERREANERT, R SRS EEBRD, HilESH TR
, CHAREN, BECERSRETBRESE, Y FEEES", RELTAES
KA, BECERSABOHARBER, AN “BARES". FREGEAERS%ETH
BRI AERSR, EEARERRBEDH LA, HETAEESRENSURE. 3
B, EARAEEZ ARKART AR, B2 RN — & kUT .

B L, EHENRRE, RESS_HEd, HEREHI—HERRH (Coriolis
force) BEEBA M. EMERAAERT, KUFNEBLE, HEREYERBRIEE
NERERE, THRAE,, BEEERE, ARESEOEERE,, BAHEX. EW
#, RS HARENT, AR, 52kl % R LSRN, W
HEERI, MERAHEHE A, SREWILGES R, LR, RENET A
B, R AR 2 fE S 30°~35°b, i PR AN KBS ERE N, 5
HERFEREETSARTER. RERNEE AR LS NEURREESEH ESEH, R
CHE, ATRESARSENNTES, ATSRESEENA, ERNE, SR
KENMETRR BASEES”. R AR A M IR 2 L — AR B A
B RBIEES”, GEASEEY, AFSAESENR, EREENSABRSHE
FEAMBEED, KAKERTR, FRERAHERT, ERERERIRLR, EfER
RAKER, HHFY KLER” B REER" (XFRPRA). & FBRE A AT
A METHAELSRSNS AR, T8, ERERRN L TRXRNR—FHE, 5
Sy 4 R (6 1-2D). PR MRS . MIZE A I T, R b S B A0 R, 1
T, ZeALH S B0 T T L 2 L7 M e Y B O3 B N LR, R L
ENRE AR RS TS, b XA RCRBE AR, B8RS A TS KL R
BERR, BIESE XA, M —ERaRe, BATR, AT BRERTEES
B R B RS BE R — 5
FEA, BN (B1-21). [
B, o £ BE W X A9 — 1 5F 0
RS RTRE (B 121,

3 2R 2 T 0 9540 75 036 T R
R PR RAMEN, & TF8E
SHANRNEROER, HBkZME
T RSEHE, B KA
3 RS 25 o 2 B 4 0 P O
LB, TN BER FHAR |
RS, XRBEBOELENS
RSB 8 BRI 2 55},
AERRELEWASFRORS. 1
B AR S AL K BT Y B <
%, H TR SRS KRR, 8 V;"\ 7 s mum
SHAH. HUREEE; B—FE, b
i F MR A kSR FOR
55 7 4 0 S A T 6

012

1-2 “HHHR. SEAHENSER



BB H k.

BZ, BHASFRMEFAAEQHEKREYE, eRa%EM. BRRENEREM,
BREAFHARBEMERENFARDERIAGHTESYE. E2E. HIERRIH
KPSEESHENHEK,

3. %% (climatic zone) FIESBEH-ITHEEE—-HEABERXRXSIYIEHE
. CRMARERKHOXSTR, AERNELHARZRKEREY . KOHFHR. B, H
EHRRALKEESDOER, ~MAFHSR, SREZEMIRER (KE. A, FXK
B, OSEMBES) NSERERG. SRHSEESARARNAEL, RETHR ESRE
HEmAH. MARR P IREERIEE I NNBIRE. TRUEF. ¥ TRIURFR
KESBEY (ERSBEW), BSETHINRARAORL2HT. '

21?2 KEBHNIBERXEERI

i # W HEH RO CF & “R%
TRAK " WESBE
3 e
BALRE x ¥ sb B & A | i €3 [t {5
Gl ¥ K14 % LK P A B PRE
B db bk 40°~60° B ifE
R CET R R
uw L # -
THSH TR T E)
30K} 3 #H H
Wt 30°H o pg b EREBAR FBE Jap
T . o £ WMBPCETR)
pydL ik 10°~25° AR BT ‘?::; SpEBASTE
A % AR
LRaK
; i
MK E il #5 KW 5l TR ik FEH mMBERE

WMESBYNERRATERE, REAKEN, BHAS, RTAREE, ARES
REBEYS, RESAHEEMALRE, TRABS4RERNETRENR, RSN, B
TiERARES, BANAHA, EYREHOTEHERA, PHERAREAMER S
ERMEAN, KHEHRHE, AERYS. ERAPY, NREWNLEXRRTTRBS.
RGBSR, BAUSNE, BARSAMERLSRGEE, FUPRRE, LEEYH
A, BIKNEE, KEIRTIEHFTRARAR RRERLESRE, T, EFAK
B, BAR. SRNERSHEVELE, AHEREOE RS RN IEEERO TR
.

(=) KA K8 IR

KW (hydrosphere) B4 i THHREEHESEMKHEER. CaOFEHE, P, H#.
AR T A%, &M S TN 1. 386X 10%km?, 2 97% MK BB PN, LI K.
WTA. B, ARSEHAK, KERRS. BE. S5, AREFEKIESSHK
BEEREEAEEBRYE,

WA E BB TS TR 1/ R FBETIRAE, KRR A KB 2 2 B
ARBIKBEIEAKCE, SEOARMTREAKTHA KRS Y 336X 10%km*, LR

13+



KNP AMERNY S ERAES /30, KMNEENHFRERTSE, E—ERNahE
T, KRLRER, BEREA GRS, RS R 00, 7ol KW T 5 sk
ek, ARG RERELEREXERSY., EEEEE, W 7 REE X ® RS
oM 1-3), aMERERT AEPAMEE,. 8. SEHEEIERER. K. 28
REMPRAZERR. AERBTHEE. B, TEUTEAEAHANE. SXHAEY
o ML S| A W ER LR W

— q
z = e
. N ——— —— i - L

s o — e
- T e

=3
e | i S Y — "

SRR Mk e N i x
A \\\”L” A AT TN

| = £y kPEREdE o
N, ) B % i o = _F_._l_n_ Mgy e
; f [ Y 'I"l.* “ 1
W ,
% S P L Ay
Pl "I_‘-','?j’f - / 'II.|¢ ||| * ¥ ,.-ﬂ"'“"./’?_:-:;' H!‘
! o L " l,"r i I | Ir::“._l . r.; '|I 'y “-1,
| ﬁ,;fz ,ﬂ _ - .Jﬁ¥ff 3

EAHE Y I A oy o
" ’ | 1aa—"
L YR —

",

Mi-3 KRR SEEN
L Crilluly = € Prisciples al Leeilogy ). 1575. AR

EKEMEFREKEY-TREFR.TUEAMAEE H D AW v R S8 um 8w, #
EREEFCRNIRAEE. KN@FERRYEREE, CHER S8 PRl pa
MEENELILRE. A\ ERERZFTEHHE, KNBRFEERRT ABFE. Tl
MM R W R, AT L s e R, 0L e L
HfERA®E, ieRiEiTE e,

(Z) £40 18

M (biosphere) REHEH S HEAMHMBEETUENESEE,. R X854
ST Rk b S P e R R T W 1 000m A, R Bk 10km BT
S T, A B RSN 11 400", SRS R 1005, WER AT ki
.HHEEWH&mH~HmmﬁmFTIIMﬂﬂ.ihﬂﬂtﬂiﬁﬂﬁﬁﬁ.Eﬂﬂm
MEHEERDZE . EWAFERELHED, TREESHGMATESRSTER, £F5YEH
FEEEHY~. e . B, ¥, 8%, B, $HEDNSES5 THRAEMN, 5B
MoME. Le5THEREMMORY, B8,

& ]4 s



BoW HRANHRPEEHVARLE

=L BERORRBXA

HELE, HRATRBAMCENREZ —, BEBSERANER, AMNTIERER

AR R

WRETEREE R AHAKET (geoid) HBMMBR, FEXEXEERHN SRR
L& B AEFE AR TER RS AT, TR AL ENRHES, #
BEEAABEE. Bit, HHAMER - EHSME., KMk E TR E0BRYRE
EFRBY RN THRESBWEEHRE BRRE)., ¥ANSRET,

FHE¥E (2): 6 378.140km
RHERE (): 6 356. 755km

ad—c,

BRAE 5.

il AE . 10 075. 24km

THRERK: 40 008. 08km

FZMmM: 5. 101 X 10%km?

R 1.083 316 X10"%km’®

EHER, B ARABMBRTEAR
M, A RMAKEEEROF R KBRS
R, GHBREHEN, ELBREREHN 2%, @
EEBRMHETH 30m, RS RE AR ™%
EHE, MEREE, REEOTREEFRRE.
HEAILHERBL R, 2R BB RS
B BB, B~ RERK, WREE. F
HEHY ZSERE (B 1-4), LR Kk
WRAER TN hEE 4,

—. HMERRREKS

HOBR % T T 4 o RS T R A, B
WEBR 1.405 X 10%km?, N EEHLY
29.2%; MEEANY 3. 61 X10%km?, HHBE
WA 70.8%., BRETRZ L 2.5+ 1, M

MBI ERRDTART M, 65%HEH -

M rEIL IR, AIE, B S HERERY
39% ., MEEEXR, HHEHAL 19%.

B 1-a Kok % R R R
(¥ King, Hele %. 1969
TR (KARESF X BAHixRE,
I 28 59 3 3R () 2 48 W 2R T

 OKEMRRERLEME, FHRRSLRE. R, KREHS AT, RERNA.
FAOKREREANA. Fm. SbROEE, GWFEN, THORNK, SNERRTS. 5
b BRZEAFTHE. W, LENNHRRSHN, ENTRORERLARN, 25

¢ 15



EAIgE, ML KESE (A1-5),. RHRLER
BARXHEBEBENEGR.

WHRANBEERRATH. NEBREAR S
RE L) RBENRESMEBEMKET A
(Rl 40 JRR B 4 - D) . KRB A BRT ¥ 1 000m
BTE. EENSANEHRK, SHBREERD
20.8%. KM FBHBEY 87 m, BREEE SN
T L BR O B A IR D e (3R 8 848, 13m); KEEBAEX
RAHBEEHHBAK -OEE (EHEHA—-392m),
MR LI AR 4 000~6000m HEERHMERE, &
di IR T E B 30. 8%, MW PIHHEEN 3 720m,
BRELEHTETARN, EXNBEER 11 033m,

(—) ABRERE

iR 2ER. BERBRERTE,

10000

10000
soo0o}
£ 8000}
gmou ‘

20002}

8000

6000

[ | j I N RN

100G
12000

0m

2000 [+
o 4000p =l

Hmm ---'---..

8000

100{}0 I I L 1

2000
ﬂ4000
- 6000
418000

PR 1 L 0000

S CE [} 30 40 Sh Bb

0BG 90 100 )

H1-6 HERRHEM

R v 2 i, 8, FF. BF, RBSHR,

th i (mountain) BRI B HRBEEm UL EERE. EHEETH S84 5L
(M3 500~1 000m). il (1 000~3 500m) FAFilr (3 500~5 000m),

L XEHBERRBENMEER, RALK. TLERWERBELERZNE THESLK
EEARN. ARSREXMURARAL: —£FNFATELERE, BATRENREN; 58—
RNFALE-EORBELR, BARKE BB EMN. SAMBESREMNIERRE, XMEWL

FRAAKLED RBME S BRAA .

B IE (plateau) B X TF 600m, mﬁﬁﬁf\

RAEREANBE HR ERANE

BAFEWEE, FHEE R 750m. R LBEMNHELFEEE. Hik 1 000m 2L,

1160



EM (hill) REEEIm T, B —FEANEEAE, HEMRERHIL+EM
Fila 200m, MBEMAS. HERE,

FOE Cplain) MR, AEFHERFTEWE, S8 T 200m HERE, #R E&EXH
FTERERGTES ST E, Bk 560<10%km’,

#i (basin) RPRE, MARHEREE. SEAEC,F—, RERARMNERE
RME AR, Wl RE 50x10'km',

(=) il A 755 4 42

W™ (sea) MF (ocean) H
I M G R T B
KM, RGESTE.H®HN LA KFE
HEFH, KR, BIEN. JEXKE,
KiEME SRELRE. FS5EE -2
TR A A R i, T
ot S O BRSO F T AR

P17 Rt
8 55 o B AT — SR R 0¥ Al ) O OB A M. Sershler. 18773

LA O A ANRGE IR T

GhHEXMYE. FPMRCREZR=1TFERAT (B 1T, ENAMEEMNE -3 NE,

21-] ZHAEREAEHER

—— I W AR oy B R G 1
[ §0Pken®} (%) (%)
T 0.1 72.3 15-8
LiTEe 1EL. B 14-# Il-%
£ 118 | Y28 72

1. KM (continental margin)  KEHSEHE LS RS Maw®T. © 015
KRR, KEHA KRS, SRESNRANGR T RMa%. B8RSk 0 EER
AEETE NS, Uh ke, KEERCRFEHS, a8 cBhS T T aHm T RmE,
ELHANERANOE., DhEY, AMERSH. ShER, sEXdhBEEESH T
EFEH BRAAFRER AN OIS,

KM% (continemal shell) RRSEEENNENTE. HABRMLEEE N mE
EpAEESFRNCHEE, TR FH, SF 8T 0.3°, XK —RF#id 200m,
AR EUTE K 41 O 3K 550~600m, FEIBEE 133m, KEEREMNEESRS, BYFLE lkm, B
WHid ]l 000km, FHEED T5km, EXFEREEHEREEL ] 00km, KATEMK
RTINS E, Rl ERN sy 560km, FH KM T6m, W8 CrRRAEL Y
278km, FHAH 55m,

KRG Ccontinental slope) REMESS, BUFASHFTERAEY. KxE-RTH
it 2 000m, THEMER 425, AMRRREES Y 20~100km, FEHEKE D 26km, KEEE
KRESBEANESR. MU AN R WIS FObE, EETAN TR EN T R08 S,
ERENN SV  BERYSERT, ETERRFORLASHPNL, FAMRBNERMA.
FAM RN RS, G A AR m el RN, e

= [T =



FHEAHBBARBENATESRTS ARIEXRABRBYHEAIERREGMEDNERT,
ERAMR BRSBTS, WRIER, SHEJL, © S, E5EE0 6D
FOBETTERPKT rhig,

KB E (continental rise) BARME S AEEBZ A GERSAHT, BEEH K ~35,
ZafHTKER2000~5000mWER, KEEFTEHhEBEMRNBREAEXEETER
BEERYTER, XEREWEARALTFMESTER, HERAKRFEER T EEH. X
i FESATATASEMEOER., AR ENEEY, FFARMBTRAEZEEEEN, A
FHEEBHLAMAENE &AM,

B (island arc) REMERHMAK . BH R MBI kA5 & . RS S @EKE, M
EIXR. MEAFELBRAASMMEBS. T8, BF, B, ¥RE. EM4, FF]. 58
CNEHLSHNAAENBHHLENEEFINHSHLISW, SWAFBAN BB R, &
EXRE-MEETHEATLEEREMYEN (trench), HEXER “V' ¥R, BE-H KT
6 000m, FEEIT 100km, £ E—-M KT 1 000km, HBUELEWHAEHRGE BWHE, £
FHARNERGWHRRFE—MET 7T —FNFEENENE, TRRKEXENBEES LK
K

2. R# ¥ # (mid-oceanic ridge) HWEMLRKEHER. KPR ITEN-FERRTM
FRE&H, LB, KZEFBRROBEHFAXFPHEFE IS, P ¥EWEEBIT 2 000
~3 000m, B Al 3k 2 000~4 000km, ERFEFMFEFHERMEE, 2K KXH 65 000km. X
EHEERECTRAM, SHAMM “S” Bamh, s AJLkeE, ERAMNERRH#A
Kb, BT EHMBEANEESREN ‘Y B, LEZTFTEHALESFER
AHE AINEERAANTAEPASKEFERE AL, SR FHEMANMAERES, %
BTHEXAERER (H1-3)., BPHOBBREEFFEANTRBE, BETE 1~2km,
BRI BHELE, KFHFEFFPRANETRE .,

o AEPRAR
e kR
—— IR

‘‘‘‘‘‘‘

M-8 2BFETHAEROGHREE
(EH#ME.F 8 B C. Helgen. 1988

0180



3. RHERW (EBEMW) (oceanic basin) REAHXRBRENIE, ERNMTAEHE
Y ¥ 2 BT H MY, — BAE 4 000~6 000m, 30 40y I ¥ 0 A BRI O R Rk ik
S HL.

ﬂﬁ&ﬁmmmmmn—ﬁﬁﬁ?ﬁﬁ%¢ﬁ%%ﬁ EABBERILTILERNE
FE S M B L Al A

B E R (abyssal plain) BWERMEMR /D CEHEFAT 1/1000), TER B KHOE
a5 AR BT GO . KRR Y 802~ 8504 Y IR B F IR, A KRR 3R 41 S BB E R
REFFEREEPERIAEBLE, EAEDEN N EETE, EHVBNKRE. BE
FREAEEAR, ELERBHALHL, HAEL, TR TBMHETFHEL (DHEFEYH
). :

(Z) £B&RHBHE

RELTFHEREH-ZORBLURSHEAERLRARICHBA. i RANERENR
AEHETLRATLAITEAH . BLEMMFRNER—BRU—RUKR, AR 200m
LLTHFE, KBTI 000m UTHRELEENR, TERAKERBILRAMI, E2680E
ANER—BRGLEE, CaRl. UM EEREER. TELKREBERTEAESH.
MAFREL, PRANGRKLUMBAL, MAURSWL, BEL, BBER, 2IIERY % 10°~
15°, WHFIMERNBRZEZHANAE. BERESE 1 000~2000m; HITERE
£ URBY Z2HENEESE, YHRBEAERER400m UL, BELELK., BEHF, ¥
AAZ, WAG LR, KAMARSL. MASLNBEL, HMEFFIRBL, &
6 DM D S 7R I 167 3 D R T o K

B HREHERR

—. HIEHIEH

(—) EAPEH%

FRE N (gravity) R#IEMIF x4 W™ & 431 H
R PR B A AR T 5 0O 1R 08 B 4 (B 1
9), B FHH A M0 B B AR MRS R AR
B, BREAFARKEE AN, RITIERRAER
EMEREENRANS A RRNE NG . EENG
WA BENEANAAESHARNRRE L, &
HRBOYEEEN ST FENENGHNENFRE. €
ERE L (BEF S$TENMEE, BXEBELH
HEA,

GRS T STE M ST T Sy | ,
RRABUBARE. HTHHBROE AW, 5A—4y | BFARCEARRROS
KOABRELR T ABRENERREARERRBER  Lpunss, o aeei
IR, BRI R TR IR, W HEE
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HHERBSH, RERERM. XA, URZTEEANEHEETRERLER KD, Hl,
BE. AKNAEEREATEMES, Eﬁ#ﬁﬁ?ﬁ%’lﬁ%ﬁ&ﬁﬁﬁ-&j{ﬁﬁﬁﬁ&%a
EEMEMT, RENEHERIELRENA, D g BR. VY FERARYERCHEE
BAARENENENALN,
g,=9. 780 327 (1+0.005 302 4sin’g—0. 000 005sin’2¢)

AP o RGE, IR N m/s’,

AERTR, EXEHEASHBESNEGRAE, HE2EFaREEA, KRAENE
ANE Sy BT G R R T R 4.

(=) EAF¥

L, M EMNEAMEEENERE, HEEKRAEARKE (gravity anomaly), i
FHAF—EAFEXRREL, U LHEHEREEENEAGHE, HLAMHENE
FEE—RIIMBEE, FRARAEHSLTREBAFAASTINEARY. FAMSEAYF
WEEE (BRARARE WEANEHEMBENES, BYAASS GBI &E, U
BT, PAHSEBRESHENESERENEZERAENESENREY (Freeair
gravity anomaly) (Ag,), BJ

Agy = (g + g:) — &

g HEMENE. AT, THBFHZ LSMAZAFFETS, HARYEFTEHR. S8
FEBWFEHmU ELBNAZ AN RS HENI AEH, RENLETFFHSFEST T2
RARENBRBLF =LK HEH, BATERKE, Mg Brn. RERERFHERL
KREANGREE. SARRFEMNENESEXEHEZERINBE RN (Bouguer
gravity anomaly) {(Ag.), Bl

. Ageg= (g + g+ 2:) — &
SHBEEEMNENEXRTERNENERTRYE. EZHARY.

—BFiR, BEHBREHNRERATHREEOME AR TL, mMAHEDRE LR
Tﬂﬂﬁﬁﬂ@ﬁﬁﬁﬁﬁo MEBREEAKMBIER IHEARY, TEFESIRMERER
%, BRAHBIFEREERAMEERDR, ERETBEFEEX, FHBARL&ENEFE
MENSREHER, SESBWATH, HARRARYE,: MEESIREEE, ZEEH
RS, EREKAREDARER, GESBWRARSR HETRERY. A THTHR
EANER, 2IERARNENRY, ADEE. K. aMSF=naK, aTHRFEED,
EERBREANEE. . SAESNRFEIART AR LFIAEN T ERE HBR (gravi-
ty prospecting).

(£) RAFGEATIL

EHAERBARETERRERRTYRITNERME AL, MEREXEN, BT
WEEBEA, E2885km L L, BEHEMEERNTMA. BEHEHE L X 0. 81m/s*, E
2 885km b4 10. 69m/s®, 2 885km AT EWEFBTH, ERCAEHERT (B 1-100,

0200



=, BEMERNEA

(=) WEEHERARATEATR :

BETEI AT BT R L R &N 5. 974 X107, RIBMBMHMERSPREBEN
HBN 108X 10%m’, AIMBRARRLUMRMETFETRBBBRE TR BN 5. 516g/em’,
MEMATH, BEERHTHEEN 2.7~2. 8g/cm’, WAHTHEHRER 1. 028¢/cm*, 1]
BATFHRROFHERE, HHTUENARATNRAEREEXNTE., HRAFEENE
WANEEEEHE, TREMREABAPSEEEEREYN. BNAANBRATEEE
HEBEERAREEEHE (K.E. Bullen) EF R . BAR (1975 BIFNER. LERE
BOEEBE % 2. 7g/cm’s BT 33km 4b % 3. 32g/cm®; A # 2 990km &b B ¥ B 5. 56g/cm’ RN T
9. 98g/cm®s ZF 6 371km &bk 12.51g/cm® (] 1-11).

Al p
g _
\ 00 1
T B N L "I
a | %
= g eo0 3
, e
[-1.]
13 i {400
l
-7 | 4200
N A TOG0 2000 3000 4000 5000 BO0D
1000 2000 3000 4000 5000 BOOU A Cgm)
A (pm?
M1-10 MAEAMELFL Mi-11 RATENTL
{E K.E ®mie.1963) (REK.E fitk.1975)

(=) BRAFEARL LA

WHRARENRLELRDBRERFZENBRES. &ﬁﬁﬁiﬁﬁp—fmmﬂpﬁ
BEMBEND g AN A MEHHEE ), HEAMNSGRNA 1-10 iR, 8T 10km &
HEH#% 3000 KEED, 33km 4% 12 000 X E, 2 885km £ 1.325 000 K&, M.l
B i 360 F KRR E.

=, HhERayRt

(—) WEBihmit

AREEFENEE, BB BEIG (geomagnetic field), MBIFSHFEE, WEE B
EER YR SN, EF ST RRPOHMBFHREXMY (B 1-12), ARTRMS
MEMEA GBS, MRTFOSHYELR, METHNBIEAR. BESHILHIE

ERBHEEHRANCESA B, EHSERERMTHES, BEEAMAN 11°4'. 1970 K
WAL A F 76°N £ 101°W, BEEF R4 T 66°S #1 140°E,

O LAME (aam) =1.013 25X10° 8 [ME] (Pad.
] 21 .



WRB AR AERFE, BRE
F—ARmANR/AN B BEHBE (to-
talmagnetic intensity) (7). S EEH AT ks
MAKFLHRBKERGRE (H), R
MAEILLFH. EESEENEESR
KWEHEERHERE ), EFamTRE,

Bzl B3 H FARNGEHFE VE

FFE, CHRETFEMNEARIE

M fa (magnetic declination) (D}, L
BBt RRAE, AR A. &5
BEFRSAKFENXAIEMEA

{magnetic inclination) (J), % T F {@ist

IFRIE, RZAR (A1-13), @HEE.
BRAMBEEARBDER=TER, #
MEXAHSE T E. kKT§

SR S BRI S L A

R, ERAEMERK, Y400 31X

(1 000/4m) A/m, BBHBL AT BT
FEERZN, £XESHNKFEDNE
EHEmlt. EERPBESEK BT
PHEBRFT, ERAFE L AT, ERELED (£
0.6~0.7) X (1000/4m) A/m, EHAEUILEL
WEBRERTE, RrnBEARENT. EHAEU
HATE, EREHAREOL. RRANSHEHI Y
CEFHEROMEK, SRINFRIBRE XL
R, BRXHEAHXERALTER, EEHRTHER
AT E N K.

(=) B niih e i

EHE FUNTBBNRES (T) BERRR
RAMBEHZ RN, HHEBEATLARTRR, TH
HEHESAWARS. CEEXRRTHRKIEMHE
EMFH T QFEXRFRTHHRAEHELES OT.

—~BRELBGAREGNTAZILBTAZIL, REXHELZIL. WP EHEE FEH =5
AR ORLBBETEE (T), ERETHRSSHIBHEINE, % 0% 00 AES
B Tk OB TESRRE; OEMBEFES (T, RESKFENBESSHR4
LRBETRBENNETS . FOARTREPVFEERFREZAT IR ELH T, O
B ¥ (magnetic anomaly), EREEMMREEXBBHZ I, AR EANLSTTORBFRENE
HERFIENESE, ZRZTHFEREAENT K, GREF., @7, BEHEE, BEH
HUGEREATHREF#S, WERYK., RZ, EREDEESLT ., 85, A, #i)
EEREISENNIONES, NENABERERE M THRERKS, YHEE. HE
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HeRE B R BNVEH HT WP s o i A R B (magnetic prospecting),
MMM ERRY FWELY, OB EEATELNEE. &TNN0SEDNR
AAT4NFAL: ONBRARHEERTAMEPTAE,; OFEERTRBIHHBHE
B, WHRBBMEETL, TERANERAROMBAEEN. EE0 MM IER
HPSEEFRN. RENERSERBSH AR, N5 —RARERRBOEHMNZ L.
MHEBEFHSELBIEESHAKA. RENERTHOEAMKBELGTRRLS, W
ENTLSHEBBFENEALRBGYNLER. B - M HARRBESHEARYE. & 1600—
1700 445 100 EEL M BRAE OE —HOFRBE ¢W, ERAES T 13°, ANk
2°, € 1700—1800 £ 49 100 EEI B A RS THIRTS , EREMA M/, 359 S B RE
HRMAL, SENLFU O SUMERER., Bil 20002 IS, MABREEHBHHEN, X
MESETETHRERASER. NEBEFRIER, BAFSERTRRBRE BKE

EEY, FRAVNEMHELRAN. AEFHEHELIERERATEERRAENE ARG
%

M, bk

(=) ARG RE

HWERE-TERARAE, AREZTERAOELBERERE., WREANHLETRR,
A WEEDEMREEABRAK . BARNRBELA LR — A BRABORE
FTEHRUTIL%,

1. AHEAEEYS TEREARSHTERETHRAEENH#E., L B0, U0,
UThK Zn R BEEN RN EMNE KR, R THRATHIEREY -, B 8L
WRABRAETE D, BPTHER BTN, LAKEE EENBEE R SRy i
WS, & 0~100km WEFE B M, AR 54 BB RE 50%, % 100~200km BRI
WEAMHERE S 259,

. MBHEAR RIBMREKWOBELTE S, FHRYBRE, KREENFTENY
Ehgtn A teig. KPEonet BN RENASARE, B
R R M A, |

3. REAR MEPBEMRILYRMBRLYE,

(=) BBHARBEHER _ :

WiRYE (geothermal field) (HMMBH) BEBBRATARHBENSHRS, R
AMETEAFREX - RENAEENSA. MBSTUASHGRKBERT., FRERE
MESHERRSVSBRE. ¥EESE-FENTEYSRR. AHREh, RESEEY
REMBRFLTALROBENRERHEBNBER DA BERREEE (geother
mal gradient), HBI¥HKHMAMIE R (geotherma! degree), MBBENTE FM VB ERE
fhm, KEXXH.

dT’
AT= s

RFT HBARE, = HIRE AT 5 nEBE,

MHARESBBREEARRERTERN. WARERBWREENB RN TS
BE. WRRENBEAFABZOTRBAYNZE, BEEE, HEEAREE. &5
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LR REEE 1~2m, SALAEREREY 15~30m %, BREZT, BBRA TR
SARENAEOYRABEN TEORERVERE. BEAR—NAE. EBEZT N
BE, REEREABEHIESR FHRNAE, RBHEHY 2~3C/100m, BERE
QR ERE MR, RS RN RS R T 30km EEREB XL
% 400~1 000C. HFBREHMNBRS 5HREYBNWRR, 70 FMREHNEEHE
WK FHEHEE, SRR BREBEEEERERT 6 371km KR4, BET

 BE, BTARESAFEREEL. £34E, YRTREGMEZRE. —BIERT, BE

Wik (1~2) X10°C, BMMBABREN, BRFAESETR., BB (1974) BEH XHRY
MEMSERER (F1-14);

5000F
‘ wd

3000k

ot

oo}

1000

*e s AK

i 1 I{ I'

2000 4000 6000
him}

Bl 1-14 SRR Py RSN 0E OB 0%
(4% J. Press, 1974)
L RMERF: 2 ERREAN; 3 KFERNBSES, « RREKERE,
5. BTGRAEMABANBANE; ¢ KEWBE, 7. AESAREAREFRORE; 5 HLBE

100k b 108 By ERIB RO FFBR) 1 000~1 200C;

400km (LHAMHEL - LRBHEHR) 1500C;

700km (R&AAF-FeO. MgQ. SiO, #HEH, FLTHWAFE) 1900C;

2 900km (MW HE2FE) 3 700C;

5100km (9. #MEARE) 4300C;

6 371km (ML) 4 500C, '

(2) AARERRRE

W (geothermal flow) R KMAMEH, BRI HBEBEZNE I EEHAR,
—BACERHEEATARDBREAHAYRE. UBRAEERFEAGHEABIHERE
HRUmBABEAMANE RERERASRE, EETEAMSEYHNHMERTNR
W, n ' '
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L A REEMATE,: bRE. A RTRARRRAREREN YA, BEERAER
(1 3, 5 3 AR 7 (B L BOURT % peal/(em® - 2), BRBRMAL{D. ®w N IHFU.

4 B B A R P 2 1. ATHFU . & oR 000 08 4 5 SLA 1 B WA R (A R
EHMEHDSETYARNS ST HARNETEEREFHY, DX X LE
HEARMSARRESEERACER, ME FMENE, DAmEORE. FRALK. ¥
i, R PREP, SSRGS AR, - ORI R R I
1. 8~1. BAHFU, fikii L — oy EMBEmem g s . KEPANY Ny EELN. 8
MR E, EtRsSERErEHANRER. MM A Y 0.8~ 1. 3HFU, EHME N
1. 1HFU, W&, MlfmnchsSaaniFRaans.

MR A EE (MR, kUSEE) MEMRERE (geothermal anomaly area), M
ARERMADHES, HEASHE . SHEHNG, MATITENHETELTHRIHK
ok, ATER, Td., fid, BFDE, EEEARNRRRATRS.

5. HERESEE

WS (seismic wave) TEMBAHEE. THRBAARYE, S EBAEE A AF

AFEEEMPEE . RHREAERRE —

BASIhiER ThEMp RS, LA —

Mo FEFHEE 71 5em. DGR, 2L iR AN Y
P B ML MAE

Mk — RS T LN
. xFaRe R REERRE, LK
EHRBAT -ENEHE. BEBRGPX
BEENRBETFEEEE TSR, 2
BEEEGHEEEN.

B FHEARM W WRE, MM
HEE—-TRFFRTEEMAN. T
REFEALSSHANEEREF. E
HEEME, FHEAEDH, HNBELEEE
¥, MHBEREREE, B2, BAED.
ERNROAHEYE.

mEATEAMERNE IO RATEE
HEREAMERARE R TN, EE
BRI R (body wave) FIWE .
(surface wave). EE X S W W (P A L
wave) MMM (S wave), EHIMEAKS &

BREYGED,. BESBHFnSHhREN
05 P — BB (P M), WA B
SR F 0 Aok TGl b ey ¥ Mi-15 FHARKSDREM

(8 1-15), ENEESHPEHE. e
. EM—r B A EERREN

(M, L. (REERML. 1082)
fad. Tkl MBS, (o). ) MERS

s F5 .



173 f%. Y EEEHARRABFAAFEAMFER RS ZERHENH, ANF-B2H
ARG RERREEE, ATEREE, ERASIRD BRI, AREEER, RARK
R 3/4, -

EMEFAN KNSR ENRRNEENRER X, EXEAR,

Vi=k+4/3a“ VE:_}_‘_

g g
ALV, V. R 0, M, o AN RMEE, £ AN BNEESR, o HUIEHE,
AR THERY A RESER, ATEREYRERETABE NHEE, REEER
KOPAEEAEOHEES. BEDREEESEE, FUGTHERL, IEEREDE®
EMEATERAENER. NEHESINDEEERAIAE. RERHFRNEL AR
1, BUDEERAT, ARKTR, FESFEREL, SHETHEBATHESEL. &
Eieh B R 4%, MAeERED, ATNEEENT, wHEARE L. dTHH
HUYRERSAREAMEE ML, CRBRATNEEERES MM, JEBERE
Wnwizes, ARG RBEEER MmN, B, SEEKXSA 2 900km B4R
BRK, £4640km BB, BRER I REZANDEAERS. RUERBRNFTE,

FHY HRAWBOEELEM

RRPAFEERERETHHRER, CEBHXBENEIIER, BERIFTE--
THYEE, MTARARBNEESK. SERZARAHENDELFEERYHEEINE
MER. HEHREEAWRENAR, SRMEREWREREAREERGRAIFAR. &

ARMERPOELBMYRENAR, KRRMETARMNNBEFERASTERER, #3h
FTHRFHER.

—. MEHRBEER RIS KE

WM E RN 6 371km , THM B A HFLALRIE 13km 2245 . A2 i L4 AR HE IR 71 6
HRRE, BRABRENSRELFRFRNTRBANSFEREG NN, #F
BERBBRNARERL, HARABEERE LAFENAREBREUT LA FE

(=) FHERAARE '

FRIEW, FERFRRATAENGE— . REKWSGHR, LRTERERLF LR
HE, SHEBRARERCKANFME, i, TEXE GHEXHEALREL
WA T DUE N R R A SRR A WS B IKE . RFMBERNTHERBTERAR
BAEZS, REENBREAABERMEN, B (metcorite) BFE KNI, HifkA
W3 FHe, WRIIEERRE. BOEEHERABYARENSE - FXREH, # 6
THAREN, RADFI=%,

KAs EEH&MER, AXHEY 8 0~8.5 REKX,

EME TEHMMLT. BEGGERMEAT WAN, HXEEY 3~3.5 REX,

HEME N EATEHNTERD,

o I .



FAMARRT. FHESEH, S0 BRATAEE. HMBEEEFTREBE AN
YERE., —BAR, BRARYERAESERENORARENAY, YERNELEE
BANEA.

(=) WA FHRE

HREHRESR, BREBOEXERBHTEEARY. HREDE A BT RN
BEZFGHTEBALXRANARTHASRERELNE, FHREEHE, EAREE - SBEXHK
How, RREN. HPE4RARENAER T RAEAF. CE-HEHFOHERES, K
ARERIELF2BESTEAMNEP. EREFNATRREN, SHHEERREN 1 100~
2200C, BANS HAKRSE, BHYT 150km BAMFE, SAREPESAEBERE
EHEE, BREAEERT aE, TR, A THEBEEEEHESRERNER.

HBERUELENTREN, BN - BNTERCEREFEE, flW°C/'C=
89, 60;*7Sr/*Sr=0. 698 99;%5/45= (22.20—22.24) +0. 01, THMBRAFY R L EHFE —
. B, £RE2C/'C=89. 24~89. 78, FH X 89. 44, £ A A E P WK B *C/C=89. 15
~89.69, EH N 89.60. EMAMEPHAMAYS/¥Sr=0.704 0~0.708 3. A/ AFAE R T K
tE M, ikl — HRATEANERET - RERER.

(Z) R HmBRE

HBRPEFTEERANEAEATCHBRARNEASS,. BRETUEERATHARARE
AL BRENR, URYESFERINNERRESE XN FEYEMHED RN & #
TEATHESE, WRTHEAAARARARATSENERLEL., ARWEEFETXUAR
WA “BR” EHAENER. TEREASENNEEAHR.

(1) REMBBETERRABEEGHERETHTEREARAIIETERE. £51 B E
MHEREESEN, AAXDENS. DEAFEEMNE -0, EEEHRL4HFEETHA
EE, AAPER R REMAGEREER,

(2) REMBREEMAMNECEEESZEN, TRESZEREELH;

Q) RFSHEBRTBALSTEETHRNBEHNFMEYREEA SRS, RENENSE
AU EHEBREZNRMERE. BEXIMREECEA L EMEASMNTE. BEH, TitHE
HERELKER;

4 REFEENEE. IHESIE. FeTFHARIRERERNSR S, EFg
BEAWRAS, BT ERNRFXLSCENNEREE, EFESEBRSHAXEENE
BH—B, BGZEREDERLE0AR. TR AIBEAZERYE, BRAAGTHERL—
A U HEREAREL, REWYAH I ERRR BRSNS BE BB IR,

(v3) ey RREER S

WRFAFELARNREE, FRTHEENERPIFERS LRYSLHBEXL, &
ERBEBREBETNL, XTEE, TUESLTHEHORENIAE, RITREEEH, XK
AAE. EHRRAIBBREENAESETRE KL 2 900km BIWBE L, S REBAKEFL L,
PEEEEHLAUABEK, IMFERYSEE VL ARUMN, FUXHFNETEEE
(Gutenberg discontinuity), EW B MR AB BN S RO . AREFEN S - +BELESH, —
Bl FRAMFEZ THER N 33km &b, BETE 60km BLE, MERKRTFHN Y 5~8km, X
THEEEEREST 1909 F RN, BMHR “EEE” (Moho-discontinuity) , EHHE
HHESHRASRE. XE, ANERT RN ERERARRA NS KB, B

.2?.



% {crust), M8 (mantle)} FH (core),

1936 4F, @ (L. Lehmann) ZBMEBHAEH -, MRHEFA-ERBL2ARE. A
MXBETHERAZANEHNEN. AR P AR PHPREEREBL. ER,. N
MBS REZBHNATGEEAEERE, KFAENTFHEEAR 5 000km,

HHRE 1955 FREMREABENTUNBMRATHERETL, BEFERT LB
B, #3HFA.B.C.D.E.F.GE (1. ARRRT, FahwbdBEMC BEM,
THRADE, DEXASRDADE. B ANEE. TE2F ANEG.

EAREEAR, HREESHNRER, ELhld, E-THEBNKER. RMEHE
EELSEBWM T 1926 FH BN, Ik, HERBERABEZBEARFIHEANANER, #®
ERERFETEE Y 60~250km B HE, KPP 100~150km BERBEERML, HEHAA
HENEEYN, SHEMTEE N O~20km BEANLREERER., B—1AKEBHERM
MM ER., EXFAKFEE., .

SHEBAFESRZB AN BERTHABL, ARHE, “BR" XTRENA
HATHAKEER L EMEERDRIES, ARBRTENRIEINE, FARRALEEE, ®
R—HE FEAEAKBLL, ITEBORBAERS, REKERNOETNT. &, A&
EHEESFERET-HEMEERREASGHHASFTE. B, KRB, BEE (K
HBMZTENEMRS, A-BEBAR, SMEEEER (EHIAE MABREEE (HHA
B) (£1-4), ZEEENTHEITHRABBERLETHEEY.

Z. BBAMEENREXSE

(—) 258

£ A M (thosphere) BEBRRBZ LN ERERES. COEEHLIEFRDPHARE
(AR MEwBNIEE B . REARRYEFNEFBAREREMTR, A0EWE
BN AR AR KA G EE— AN 60km o8 £ 8H RMREK KR DA
BWX, EAEAEENY 20kn Fh; HMEASPHRUBRARMARBEEHRE, BTENER
EERFHA, BAREABNEERATHE L 100km. EARHEE, SABNEEASHR
it 100km, PH#HK 120km, B EHEEETHH 100km,

BRERBOELIHKEZER. CUERES FHWRTH (B E) Mo, KRS
MARBIESHEREIL EHFHBER, Bk, BT A RHERENRNFIHR.
KEEBBT (HHMT BREABEXEEBINERE, CRALENEBEENTHOEE
BERWNELEN (H1-16), BHEEMNP KEEN 5. 6~6.0km/s, EHEH 2. 6~2. 7g/cm®, —
MK R 10km BEEHP KEELH 6. 8km/s, EH X 2. 9~3. 0g/em®, BEEE X 15~20km,
BREERNPRARS AR EBOERERTELY, WREXNRE., dRENSRERN 5%
RERAHE, BHRETREFR. @RBSHEREZENF H, FRHEILEE (Conrad disconti-
nuity), BRBEFAR-FTHRAFENAEEE. KR AR (continental crust) REF
HERFREMEEBEXN, BEEMEAGHERT A LZEUN. KERMBTHTEHE
WAMEES, ABIAGERETER (B, HH%), AMUBESLAES X, ¥
W R, TR LW IR R X M R 2 30~ 45km, 7R bR R
AB4E 70km £/, KGR EYEE Y 33km,

KEBBFE (oceanic crust) (HHER) A EE, NETHEE, FARES
« 28 4
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e e T T Ty M et
-~ oy} 'fﬂ'-’?’":'cﬁﬁg’!ﬂ.}&;cmzj ,.;-_]-"_:I., T LT
S glam-e - BT e

L e g e

Bl-16 HAMDESEN

¥ O(E 116, KEMHMTEREBASEFRRBTRY 24, LEZLBES Feo Mg akl
.MEE (BER 4R, ¥ENEL - RESER. BENEARRT 2 ZEW, X4
HAMR1IZEMYRERLLY . FRRERAE—, MAPHEBELYELY 6km., B, 5
KFEHFRBE. FHHE Skm, KXPEFALAFETYNY 5. skm, BEMNMAE T A 10km L
L. £RIERMNFIHEE N 6~8km,

ERBEEZ T, BRBEZ LNEREEHARHAEF RPN L RBTE (BBR). B
REERATY. ZREEERLER, EXHFEHKEELY 50km, iRkl ES 80km, Fi
#9 65km, FEHEH 3. 33g/cm’, HBRBD T HREME, ~ BRI AESE Fe, Mg BHER
BEH OFL. MR ARPEREEE. RSB - BEVEBEER.

AR, eABMARAEZESW. ENZANAEASEEOMNENERD., KRENEH
=, REANESERABEENESRARIRRAEATR, HARETELABAES.
ENHacBoReRER. BEEREREER. AR/ FAEERLASESAEARLE
THYWHRELFRANRESHTEREL, TARARZEDHN BB —HRAMNYS
%

RXRTARBEABABEHNHE, AFERRATEELR. AMAOEERAZHLER
EHBMRENZHE. FHEPTRREUYRAFT -ERLENSE . @WRET AL HAETR,
THMARTHRAN L WRNEEFRANEERSG R, MPHETHIREL 5~ 10km 2T (W
THHEBE) WEAXAGY. FTRARKMBHEASHTINEARECEARTFARES
WA “ZB” R “HE” WAERLSEN, SFEEER OGN, NEWLE., KHAABES
EEREFERANATOLT Y. AGEMB@ES CKABTRER . B THT B
B, BEBRARBERD). HERTE @RHEEHRKE. ). LhE, RARER
KREERFEEEREAR. EFEZLHE, FHE, ERAMNAR (NHEEXE F48
HANKEREAREAELRAEA S FRAPHNE, FIF ERTRRTROKEEY
¥. cARERERNAREAAREEESBPHARAREURBENER.

(=) ALK

M B (asthenosphere) RIEH T 60~250km Z AWM B EE BT T, RHEES.
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CRTFABNBEZH. KRBT YEEY 3. 5g/cm’, KUERSSHRAHY. HRML
LHAGYERNSRY, MAKBERERFER, BAESGHA, BFREL, E0KHE
RIS SR, MRS T u Mot i

WHER I LBUENEREANEE, BAREERBAY M. REMEG B
THOKAEBZE, RARESNTHN. — Ly, AR EEZENRBABRERT HERE
B S — H R, XRBEMERARBIAARR-IRENFE, BB AN
¥RAY, AETRRBFNBRYE, ERARKMEBNY, REBREEMERNHE
WM. RELEFRARE AR ESHERE, PEBE (70~300km) R TiE, 23X
HEET ¥RV ERERE AR EEX AR, SHETHAE RN EREE
REREGE. AhTEAERYRMEHRRE, EEPRNAKEHRHBZY. A0
BRI R HEAENEN, YA x RS A B P & 4 p 4 Rt B SRR
EEEAMA.

FERKERSURDEFRBE RS, ~wREHFERR TEEGRAKME, =&
HMEEE R, REZTHHBBEEREE FENARL, MR- BEH KR, §
o, fEJC% K k2T BIAR R E X 100km, BEBABBZ D, X— &8, HHKEE TR
B e 4 TRV B B 4, MBS MR E b KRS A B S a0 IR S AR A R KR B B
o (6] 7 A R T — B0

() W

RENOBBREKAE TENBERENRS, BELH 2 650km Y FALNC B
AMDE.

MMz TRCRE, BB H750km , R o o 70 2 R R0 8, & B kB4 L
gfem’, EEMFEREEEEETN, RAASARAHY, TEHE. SRLypuar.
TRIEW, XENHRAEGHESNBERERESH EMNEL, BSARKNEFEY
MR R, FATMANRELY, MAEE (MgO). FE&F (FeO) MBA
¥ (S0, TNRRERT S, FUCBNAEY. SHEEIRFAENER, RVAR
HEEEZ .

DEME 1 900km, FHEE 5. lg/om’, RAWERNST, WREHBATL, SRBEHS
EHE 8, WY FORRE, BREAETEEM, BRE 2 752~2 898km i 100 B4 H
BEAGERETEESR, REaanmbBiyis,

(v@) i

WHEREAMT 2 898km & x4 04, BEHEN3500km, UESREAF, BETH
WABHAE, ABSARZAEEE— T FERAOIEE.

SMEE | 742km, PHEEAN 10.4g/cm® . AT P BAEE SR, SHARE
i, EESAEMERERKARE D, DEHERTE, ARTUEENERREEE, KU
RE KBRS,

RSN 1 200km, FHEE N 12, 9g/cn’ A . AR KK NEED, FRBHE
BAHNBETHERENE, FHAENITHBRAY, Bk, AEEEREAE, FUKK
KA E . '

WERMABZEMEERSE SIokm B EEAREE R, THBEERAKHRE, i
B A M5 T 0 e B T K

+ 3]0



BEKYRESRREMNE, Y THRBEHES, TEH&E. BEAR. WHBERES
B, #MERA LR TE, IHE.

=, BESRRAH

WENEENEREREEAKSAHRN, SHAHTHEARY, TP LRATEY
R, EHFEHFAIES, SRATHRHE=EREE, RXE-REERRTNS R
BERR, #BOEETRARSER, ATiHBSE M AN DRAREFEEL,

{(—) #*

ERSLEAR, BTABTEUN,, ERRTHEFRER. BE, FHTRERLS
MAERARRERESN. INFHNALETERSNEAHE X, 05N dF
REWE, EREE R, |

M RN, HNFEEERENERNEARARE, #EAEYRE
EHBERBUENERFARGAN, URBAEPEPTRNTHERT L, BERE
(F. W. Clark, 152¢4) B AHITHKSEE, (1O, Si, Al, Fe, Ca, Na, Mg, Kg#HREER
FIal, BETHAGEN 07.52%, Hrhif —BE, BET 1/4. BUL3HTES,
HALTRHTELTRA 3%, ATEAANAHNK, BEBERELRPERNTHIL,
BANRGE, TREEXRIRATROTE, GFERNHRERER, LR SHITRM
FTLOHEOHRIELSBTRERMN 9.96%, MEAXEERNERNAERTELIERY
1%, BFRENDREARGEFERENLEY, BNB AN TEABALEAR Y
- HF3E.

DHEBE, KETRERTROAFTINERNER LRTHSY, MEAFARE ., T
WRERSALRRTM., —BRBEER O, Si, Al yE, Ca, Na, K%, HE|
TRERERRMUO.SidE, BRATESRESD, Mg, Fe S RHELBME, B, BT
WMAFHELETREESBRER, F, E—2nK, FETRERTRIET R EMH,
EHTHAARERAM IR TRNEAE, RETFRHNAE, BRHF™,

(=) &4

BEHNEXBATEFRREISE I ETFHAM, TRESIERNERPR, W57
By Y., THEARREAFERNRALERLLY,. CATANETENEERSNEE
W, FOE—FNRRAGTHRARE, TYNRAARTH-SREN, BANTHR
BT, SRERTYEASTNY, TAST Y. K57 ORENTONRERD. &
BAT W, ARSI RERE, PHEFERE,

AHRERETWEE - THRBEAHALERY. SHER. RAARTINETFRR
FHALMHFARE, GENEATARSAERT—ZTOLAAROERK. EHSHRTH
BRETHHMERETFEREE, i, BF. Eh. FIKOLEBRDHERLETEY
BHEAKMEE, AEREESYMASE SRS BREET, THRAKRSREMHEK,

FPOMEERATONREZ . KBE REAESHENETFRFETIR=X, D
— P ER, KEEE-AFORER, WHR. SRV EHEE. ARNEA. ARE; O
KR, REEEFHRERE, DARIERTUTHEE, KE% @Mk, 1L
FEMAREL, MNMREST S, RAFHNEARIEITGES, XERERSKES,

HRMFHEHREE—BERANERES. AHTONESREETER. SRR, K5
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®, FiR.ERESENAE (EHI1O . ERRVHIELHE
Eme. h TEREFRTF A EENES, DB, §
ik, Wk, MRk, Wi,

FhEaAFENERE. TRAS A EEMES. ¥R
R SRR R R e, (D3R
P AT NS, WRLM., KSEWE: EOF
PASEREEEENTUE. TN DS REa,
HEEMEFEmiddTHFASI M tSBE., SWHE W
KRN TFrEFESEFAME. yONEHNEE. 5 tn
FW. BN -ERNET Y ECRE LG AR ®EEE
e, SEMANTEtEMART AL, 80P
E.Efinensigewy@Es . AmdvEL s —=+
MEHFEE.

FHhREmo TR, IWERWiE MR, &
RS, ST heMER, FEMERAESH AR, £MEH S5 N T HH

. AR, FLRARUE MR, BRERE: FSAEFYANZERENT S
B4, THEWE.

M oE-17 G

%15 WE@MH 4 e T AT 51 2 L 08 Y 9 1
-1y T ) BN, BEENBEE S EERE
. g e i | MBS, &R R SR
& N A . SRS EE., — T EEE. B F
i A . Mohe) BT 10 REKEREB# R
!l wr  leml w oz FlEREN, SREMEEEN,
sl axs  |en|  awn R CBEBEL" (215, BEAE

e WS 110 ¥,
REEETPE BT EErEAT oA E, METEREHFRLEEY
) HE N, TR M AW BTl YRR R (T R

THRUENER - ZHFMAHTEERNEERLYRAE, YREAOEEYRNEE. N
ML BRERE. TENE, PERE,. FTREE4NERNBEFEENE. T8
FHEERNAFAFHERESELRD. RARRONERRE hMEN, DaEAK/HD.
Mzt AR TEWE, VO EEN, MANERF, 4. SARESEY. HEFTE
St R WER.

METGWEFRANTHR. TR A EEY,

. AfAY HESAFEOORTHAESGNES RG-S, oy hawl. nge
& (Au), AIEH (P, ARE (Ag)., &8BlE (C) AWM (C) %

2. Hitsh HEEBEHSOHSEEREEMSECKEAESS. DHET (FeS,)., WMy
(CuFeS; ). HEF (Ph5). B (ZnS), B8 (5b3,

3. R Affiddy BHETHRNEARETFIRO R OH . ARTEELHREETE AL
Si, Mg SR ETEFe,. Mo, Ti. V¥, BEFWHEZRCu, Zn, Sn %, ENEHEE
EWEHFESHHRr. UE, 8. . SOOIt BR LS, n@oT
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{Fe,0), HER (Fe,O0y). WEF (Fe, 0, +ntl,0) %, HETHH 200 L, HHAEFER
M 17%;:

1. it HEMHBLERABTSOBRTEMNPB FRESGKLEH. MAH NaCD,
#EH (CaF,) %,

5. 8.8 AEERE. KME. WRERARRES. ENLFSTEAT N 2/3. H
PRERERERTEMEEYT IS, BFERT SHAMN 75%~80%., M#MA ( (Mg, Fe),
[8i0,]), #FBMWNE (Ca,Na (Mg, Fe) (Al, Fe) [ (Si, ADO,L, [OH),), EEES
{{Ca,Na)(Mg** ,Fe’* ,AD{(Si,AD,0, 1), BZE & (K (Mg, Fe)[AlSi;0,,JCOH,F),) 4 K
A (KLAISLO, D . & A (Na[AlSiQs 1 —CalAlLSLO D%, BEEA TR VT F8R
(CaCO;) M =& A (CaMg(CO3) 0

6. ARLALY ANFTHHC, H. O, N, SERELAR . FHEE, MEMSEEL
B, REFHAILTH#, STPRARN1I%ER.

(Z) B4

HERGBTYEEBE - ENHBEEATHEANESE, THRPMTWESEHERARRM
BAH., BANPRAEHIERSHBRERREPHERER. THRAAMKEEASEY
Hxm., B, 2ARPRAEKENEL, BRERATURHEAEXSE CGKRB). TBRERF
BmE=K%,

BR A (magmatite) BIEARBANRT BB S E, A TRERENOEEANES. &
RERBFEGTRIEN—RER, CTHRTHANA KT, SBHESZ. REARIE
RRBETERARMELE ARG NELEFREGTRBLTRRRENELE. E
RERIBNBETOE. BE, TKA. BKEA. Bx B, ARG, BAARMG, €0
EEXRETHHTER A, ﬁﬂ%ﬁﬁﬂi%ﬁﬁﬁw7shA1ﬁ Mg. Ca, K. Na
ARTEER, ENESKAEPT L 8%,

mﬂ%ummmmnmmﬂﬁﬂiﬁ&ﬁmimﬁﬁ%#T,m%ﬁ%ﬂﬁmﬁﬁm%
ROABHSLBEERECAVRNES ., B EMS LTI TR, HEDEETIE
HEAWH RS, Bl BRCT 10~20km L ABERE 5%, HRTBRERDER S P¥
WHH: 9. 8. LEZAEYH. AUHE, E4REXUMERTEEE. HIRERE
B EMERE, PEBRNE. ANRPEEEEDLA. KREATRHAF > EE. &
., AW, &, H. B, BRExYE,

B HEAE (metamorphic rock) RIEF AL ERTHERKRS, A THRE. EHEL¥EH
HHESHENER, FRREGRRSS . W, WERETUMERNOF LA, M5,
ERERAEFRERANED . AONTREAEALEEBAANKRA THTN. BF. &
ANMEEFDIMREX=IEERERERABESH. EEEARIRYS, EENTWEE
FREBEKNBERBEIBRNTEFLEGRTNTY. TRANTHORANEH, AEARS
BEABRKER, BVRBEFRENELGE. TRAETEMNTREHE.

ZXEXNBRTAERAEE. CNESEPHIEARAYY, ERERITATABRERSY
WRERK %, BEAS 6%, EHES8U. EXETENANTFHABAOTEL, mRES
T THRCERAEEEEAAAREEGH, THENFENT THATRELNEES
EXRDHERAE, HELECENRNATEIHE, ARESHEERW 75%, THE

MEXARIT RN 8K, ETHER, RTBLEKAERMMRBLEMTBH 2N, KB54H
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FEREFHLREAR.
FEY KRNI AMAERRA

—. BAHRERN—BRX

MEREERLE, EREMOMFFERS, LW, WiE, DRRSANELSHE R
WAELE, BRCERENEAERLFERATAEBLMMBE, CEHBREEHNERTFS
BMEEE, FNEH, BRSNS AMERE; BANBEE TS AR GENMTE
FEXWHRE, MAFSTRUMBE, WEREEERMTEN; KIERLLFRMR
MERESREEY SN SRR LERK LA, AREASDELLREAEFBTE,
KR Y ELRRAFGEIF ARG R R TRE. MRS TERRERTEE
WMBREFRREANHE, BILEABASHEAERYEBEDREDIREAANER, &
HEABXE, EABEESAASE, KEALWENER, ELFENS, SOREES
BRMBMMGER., 5B, KEREDENETEAEANTIERS, EXSAARHBER
A SREBRRDEEDHEGED: KAEAMSEBAERNNTIERS, RESRESH
WEEEAEAREANEHE RS, RREYEFEENEREE, THRRA. SHPTL
BB IS B 0 3 R el o, 7k T 8 IR AL AT — R B 3 e R
Hit, MEEBERIPFHIN ELTBRDRAR. ARSHMNEARERSER
B A 4k 0 4 PR R T 7 o 3 h OROE N, SRR M IR AE A (geological process), 3] &1
755 1, B 4% R R SRR b b B A

B AF P B R R R e S — A MR R DA M R AR R R, TR ABNE
BHyNEsR. SRERIERANEHENEGTHE, ARERNE3RASE. KE.
W BT HEINED ., N4 R B AR RE, EABLRIR AR RN A,
MR L REE GRS,

WD — BRES RE AR, #35EBS N A 3h M 5 AR RS 3 R
FERKE, BRESEFEAMAFNNEAPFEAREE GM) MALER (W) 8
B, MREMANARAREEAOSAEE, A, ENEEBRBHAN, Hibm
ARG~ RANFHMFERBAESRAENER; BERLUMN. BREAEN 5 H1
BHR, RETXAERAIEREREDRAENEATHELN FRER. EHRE, &
FERENE:, B HYEENAE. ERAVAAEMLT, 2RO SEANFRRE
HEFRBENER. RIAKSBYRNFERESINEENR: KTHELSBRSN
%, Fef, THRAFZLUHFRER, HHEY EMRFRERTAEENEHRAEN TR
BULLBFSL s %tide LT S35 A SN T R, A, ROTUBRERAE
FRRERD BB ENS HRFEANEFBDIRFER. LEETREATL LR FE
ERREETRNEEFRERAAOEGEEEM D A ME A, 00BN FE R

(MHBRBEHER). RETHEFEUTEAEPRRTALR, RAEEEDHRFEER
(RIfkE R M E A,

1351



T WkE A RIEAEKR

WERHNWEERFLMERREL, AFKE, XKNBNEYBREARRE. F
BENRE, BAR, K, KK, REAY, AERNKEERECBERNED. HERE
BIEERANEFEI M RFBEET, EXMAEBARBERFAARKOAR. BT
R A b 5 B0 IR R R AR SR RE ) M4 A O A fE i R R R R W
R AGAE R . R 1R P RS RUK RSBV T (o33 Mo A b BRAE AL 3 F K RO SR BT IR AT
N REERS . M EER. BEBRER.

MBI FEHARF - RERERNATR, HBER. REER, EREMNESRE
fERX BT,

L R m REEREFHET, aTREXL. XK. KREVERN, FEAAT
MERKMRESBABRLIALR,

2. A M RMRELEMLEERK, BBRA. BK, BANEDEEN LR P>
EWMENFRAREES, FEHRBER YRR BEHIBROHITE.

3. wiEAA RERARNIMEATLNRE.BEK. 2 TR TEIRAESHY R, &
R AK. M. Bk, BANEDEERESTN ISR LM IRE.

4. AR BREBRINDE, SHEENTAIEE IO RNDBLEREREN
BRHTEYHED, EFREEFRFAFEARIE. EREXRNITE.

5. BEHA REARMEHE-EBREH, ﬂ??ﬁ%&ﬁﬁﬁ%ﬁ&ﬁmiﬁ B
K., BERESMMEERERIAFAATE.

=, EEEM NS RERRR

.7._{'

HEBHNMAFAREEELASN, TEANERRIEN—RIRREN, HE
T 30 Fy 38 7 R T LA 4 6 T B

L MidEs REMPEREIENEEENEN RUMED, NEZHRLEER
RER, Tl — S0 %. KEEBER, WETKER. BEER. KEERS,

2 BEAR REEFKUWER. EBENSERALLREHRILLE.

3. EAMAR RUEETEA—ERHTRER. ERE. EARLEEIRRESER
YT, BARREERS, RESHW. HERWRASNEL, AT ERSEEHLE,

5. EEEBSKEELREREEREN - FIREER, ENMEARNRILE
AREEERYL. OREEGES, REEHEKELE MEERY K8 E 8 ESHBHA
BR NSRS, KL EBABSHEES TR, SHEE NS KRB AN RE -, &
WG RS R B E IR P A MO, ST 0 K A R W e
i, QRE@MRER, RisHABSRRLMLABZEAFEXABEXEHIRED, EX
MEGMESRREEEHEERNAE L, DAREAEEEL, KANSRERNEHY
B R A Rt 7 O T o 0 48 oK L T 0 B A

ERBE, ERBARAEABETEN, XHIKR. HEHANRBRS, ATIH
B~ MG~ EEARY, EEHABAERL, BEDNAREDSEERD N AR
W, REAFBCGAR, MARERIERPHENER, DRVEBZEN., HEERR
FMmEERARREDMEEHASER, ANBLREERNBREASZAERS™Y., R, B4
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Bap b BFREREBORCIBRPRAET ERMUN., EFAHAERT, HABHX
REFEAMBREN, EmalyEhgrg Rt iEsfemneien,

th #

SMEREFHZED, REARTRKHEEN -BTE, WRHAEFEFHRSE. X8
MERMEARMIHEE. XKETLUMRENERREEWRA, BFXENES, £
EPATERRSEREEHSERAR, KZXAEHA. RO HERERPEH, TEHA
MW, MBRREELEER, FEAABNRFFEARS, KASTHE-SW4 L%, £
. FIR, BR. M, KEAK. REZRMARRESRT ST, HREE MY EENE,
WMEH. ®H. L, RRANEES. ey BEREERRAEEELN. RERRDES
i, HRMAFE, FHHAEPEWRAROESHF, THERABHE— BRI 5%,
B A aN. KRN, aRE. AEREERNRZEGE, SEERYFRGYES
. SAMEEKARREATHEE, BEMTHLLEE. #RBEABEHGE, T 5
ﬂﬁ%kﬁﬂﬂ%ﬁk#ﬁﬂﬁnﬂﬁﬁ§§¢ﬁﬁﬁﬁm%ﬁ§5\E&ﬁﬁﬁﬁ&%oﬂ
HEAERAUS IR IR ERRE ORI N RAFEREKEL.

BB EE

L ZEBR. KSEH, SBW¥. KEh%. K. KBS, iREIS%. BH.
WRRE ., AR, MPGERE GEEHE), UK. Bk, 268, Rl . Thx
. ¥9. 56, WEEA.

HMBRNEHEEN SRR T EERE.
AABKM SRR ERIRE,
KEHBEHLR,

KEFH R\ R4

K Ry B g e M 7 FE A

HE 5 8 B AR 4
BEFHNWEEANELAED,

P S S
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Fr%F RAXKX

WHAERLE, EHTKHNZBRAOEL, RETHASHMRELS,. EARNERE
FRHERME, EREMMAFHANE, ROREFANTHFZ—. I THET LR, &
MEE-BNRARE, QFER -GHEHRE, BEEXRRRESRANTEERER., OFx
Ht 5 A AR, (relative age); ORI EH i (isotopic age) . MM FER TERREEYR
MERMEA (LA RREE), BB MRS R 40— AR B, 5L 8RN
MFEXR. CRERTF, TEREITEHRAEHNKE. AUELBESERMNEIERAHE
AHRERFHETERNRANS, USEVEURNTEARANTE. AECEHEXRED
A EFEAKENER, HRTEHEYARERMEAREES, GHENEINELE
AE. LhRL, BEEHGENBESEN, CERFHENNMITERT .

B4 AR A

—. HExitRERNMEKRE

MM FEERNRE I ERREEENRBE A DML AR AT LR, W
B B0 B R A A MR A R R 2 ) B e e

(—) HEBEARHE

ERRETS TESARAERER TR GANARY, RERYSREERTER
THRER, E—RHRERABRANEERIRE, E—THEA, NERZBNHHE
TH, RR2EEHERAE, BENAFSELFTE. IHNEXNBERELXR, K
BRE®, DBREH (aw of superposition), #8384 25 M A 108 7T # M2 09565 WUE B
ETkR. B, ~MERERERYE L ATRAGLE FRERK, #8528 0E20H,
M5 — Ao R R, K, AR 8 A0 0 2 R Bk KR IR, iR
ERAEE, AR, BAMMEEHETEMOLERS. B, EEE, G EnR Rk
ATiEBEARS, Bit, 3TRIM ARRPELREMBERE, REESS MM HE
I A B9, M, AT — P ARE RS EENRE, AlTARES, o
BHHSUEHNTRAGERAIES, SRBEEBRFEH CHEIBFREDRILHE,

(=) £%HELE

WEFS EOEWER A EY. BREEIREE PR T 0E & WA &
HAEA Uossil), MMFEHE LHADHARTERKELG. THNSETTER—WEYy —
BREINRAEHABERERTHENER, XA EE0SE LR AMRART S, x—
SELMBFRUBENRBENYE., HAEPELEIEAA N, FENSS. OFEWRL
MEBHRHMAIER. ARRAES. SMLEFEH BT AR NENHE, — 8%,
AR RRE, CORERAS, WEMREH, tYRBRTL. A LEANREEL

AREMBENERLE. BHEHENEENERTFHYAMAIDLG: SHEmWRH L
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BARM-MAEEN, MEHEBMBTMAKOR L2 NI, 76535 £ 1Rk n
RAMREWM, BRTEYRLONENE, XRREENAES LB L BITEA BB
MAPEE DL, EEEERTHRIANE, EREREERTNNESHNERED, A
M3 RERFEME KB, XORSBEEYREREEEANNE, SRASELDR
B K, HEEAMHRER, MR EOHHYHRERHT 4 D ERE, K%K, LTHY.
BTHY, RTEDILARLHE, SHULRFT I, &. BHEDY. SRGH
. RS B, WADWHLAFLRE, OFSDEACIT TR, B LT
MEMMHERER, FUEHNHEEEIBRYEFRCETHE, UAEEHEYHNEEREFRNY
HRERE, EUENRETIRTRATSBHEN,: O TEONFRNENERANES
B, HEAHENTANIBE L, ER - THAH SR PAD R OSREE SR — B, &
1 AT L BR A R A Y LR R,

LHWERFRSEPAULBNBLEAER, RERATLEVERBNES. XHER
EOMENEEEHCSANANES TR RANKNAEEERANLSE, SHBERL
AR BEREHRRERRS.

{(Z) WAARZR &S &

WEEIHNEREDNEDR, FRARRNERESEEZR. 2ESEKZ R, £KS
SEZMGBERYE Geb) XF, FHR LRt R X8 M B R 0 5 N R AT
BRI, MEAMBNIE 5D XRLEARAKSLEEZ BHRNEEMERNE A S
(% ERSABZANTBCLR: SAZANUNELEER,

L HRERPMEERE A

WEH, MENERTUFE T UERZFERNUEAR. MERRAKFAEE.
OHRBEFFIHEHBEEA, QXL AMHATRULE. hTFHEHNSD., 2T
TEAE, T ERFAFEKBESAN.

(—) WAFEREHREEEEL

FREMBFENE, MEERREETHRPR, S4YENLYHELRE. BEERF
F. EEHREHEREEEER, CHEHEUSINEAHE, S0 ABBUE, IEY
W, KRGS, THHRMELEHE. HUTHAR. KEEFAGTAERAFAER: TEFH
AERER, PG RAF AR, BEESAETER, PERAFAR. RUTH AL, @
PERGN=BL. KP4, ZL. LUTHIH, BME-BI2HR. b, =/, {H
ERMBL, ARE, “RE. AZEERE. 2. B/ARRERRBQEY. F. /. &2,
. MEEGEE - MENAMEEEREL, SPEREMAHENNOE EMMERE, &R
E-EERPELANNE, WAFERBUYNAMERVEN — —WHLE.

3 R AR X B i 8] #y B2 48 o

# {(eon) F (conothem)

1§ C(era) R (erathem)
¢ (period) % (system)
it (epoch) % (series)

DAHNMERNHERARETF: FERHBERNEERINER; EBOHNE
WEHERAHEERE, b,

« 39



(=) BAMERE

HOMBRNEYRELEEGZETREAMRE, IEREAENESRERTY
4., BUEARRYNZRRERS, SEHESSH NG, Nl 4. &, 2. 4
EEAMFEAEAKSRATREENERISHHREN. ENAXETRE S, £HA
BRBEEN B, “UREH—HEAHRR, REU-HEENE, LAEZSLANRE,;
REGHMEOEEERFAR, TTHUBEENEAHI N~ HNRE, TSEA
BB EARARES. " EEERA - HESRENNE, ATHREXESUHRSHEE
BEFHR. WREAWEAZFTLEEAEN (AEEEMHRRERE AN TS
B#HA), RTUREEEHMYARAMILEE LS, BREREAR BN EGHERE,
BE ‘AR REAU AT - BT X AE LSS — WA TSR AR SR
BREETUMEAHERE, L5 “RASANNSEEARNEENE”, Hatrs,
WREEBREEN, dRTESBRNRBEASEESBNEHAGAREBER NS
EERE: RRASBENSARBAN, E—HASEHE. Y. £YECSHEBEMX
HBEYTFHSERMEERR. BR80T 80 28 MR B3R 5 R UL FI R
FRTELSN, BONERNRNREZLFARERNE, RULBREZ FAHYE R TS5
AAARS B, CRRUEANPOREEASHYE, TEMANRNERT, 22H%
B 8 S T I (50 0 300 06 160 8B B SE oo ) R0, b R BLE T 4,

(Z) R Ed 4

1 AWk &g EWES BRI RSN SE MR A R R 4
RHBBAMG, ¥ “UEEHERALANRRNELIRE, RSSELGEONFSaEE
B, ERERAKNSORBELEALS . ERFATERY ., B4 FRHAFSHEASETE
—%WEE, WEEKRE, WA THARNEAS, FUREHTHSEEN DA S, EBY
REEA—4APARBEERB I ERBEEAZARRROLEE; TRSRELLAH, B
BEBRH—BHRE, SHACAREMAEIARN SR, TTRED R LA =M%
B,

2. MombW B A HUBIHRIE 5 R v M R AR b 0 Ak BT R 0 L AR R M B SR A
RN EA, MBI RS =K. REEY., RS, BREES. 525 HH86HN
RABIR: MM, WM. REEM, A TREFOTLELR—KN, BlmnE
B B K () e S B S A SRR IR A A

BZ, BEAFEHERE, ATTUREXSEERERT FAMENBR LR, X8
EEWMEEMARS, FUBESHHTRFTHN, LEEREE., b, mRRN. &
¥HOTHBTEMEREOREZRG, CIRBHR, SHERBREEFREENN LR,
EmMRM b EEA,; ARAHSRBRREBE— B oM, €14 B L6 E
BE, WERBELAR, ERLEBETLARBAIBNMBET L RERNE,

FoW FEEBEE R

—. FEXERERHIE

MMERE R AR R RERN B, RAZAMBRNEMFELE, HAHER
. 40«



VRAE - FENECAENNMAKE, ERE0RNELRETER. ZRREXA
RHTEEMEATEET. BENSER, Nt~ SHEERHERERAQNERTE.

ARATFRETEMNESERFHERALUG, LAFFAANARMHARUEARE
AREHETHIECHEAFET ., RARGEEFRTENFR (absolute age) , TR HHEHE
WRRFHEHSZNA.

BHERAREARRTES BB« (KT, £ (BT, Y (HEFPHEET) &
BN ESA—FHILK, HARMRMETERGACEENSTEE. RS EEE
BRBEEPRR. FEEEMABRHELENRTFHEE EABENGE, m*E 2-1 fF
FiN

R ATHZBREROHMERER

Rl & TP ¥FOoE B B OF R HGDH
8 FLD i CYPh) 4.5 10° l. 5r1><“1'f:;

- #(Ph) 7. 1% 108 9,72 L0

g (3Th) o (HRPL) 1. 4x10" 049X 1040
#(RL) #("8r) 5. 0% 1010 G, 41 % 10"

# (°K) B (A 1. 5107 4. 7201010
B(C) N 5. 7% 108

BREMNUEEACESE -EHELEFR, DESESRAMERESENTREN IR
(F2-D, SRERBSLRTUFHRERGE (P) AHFIR (D) M8l LHEMHRGRE
MENEEREE O, UM ALR

1 D
£ o= Aln(l + P)

REZRETHRTOHRGCESEH O . FAMNRGCEBE T EFU - Poik “K-YArik .
“Rb-¥Sr B #C %,

Z"Rb-"Sr WM&, AR LEHNMNBREENETREEMETMBEN G INE, HE
BHAL30EL T4, RATE RN ERESR-YSI EMER 34191242 8, i T
AORBBRIERE ™4/, RRNERARERERIEFENEA. FOERE L. 8§
KRk 46 {05

. FRERAE

BHNEHR, HHE-LEEGXKBENS . MEHE, UENEHAETHETH
URFRMEFRRANTREAMN, CRBUTH-MpRERE (F22)., BPEAERF
T 4% R o e R £ (0L A S0 R W R 6 T b 4 A RAE R AR IE
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ih =

wWHEERS AN AR EAR TR AN BEFRABELERBEERFE,
EPRARNM R BRI R, AR R B T R St AR A A
RN, WREATR hE. R, £, HESREL, SKHENOBBRAG T, F. &,

K. RE2UEANEEIEENERRERNECRFERME, BRI T LRE—WHBRER
#.

W BEE
- ZEARE. AXNREER,. RURAEAFHR, L6, BB, BE.
- R R 3 R AE AU K B B AR
- EERAGRAEEMABRRERFEZANXE.
EEREEMRENZEMEEXR,
- MR A R R R AR A LR R TR,

[e—
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i WRDDIHINTEFHA

ABiEHthAMEREANBHNERNIFH (AEKBEHE, A
MESBREEFEK) ATELRMALAEMFRFAR, XEBFAHAR
EEETHAZERRAOLET.

$ 2% KRR

% MR mAERY

RAL#E A (weathering) RIEFH R BRI A MBRMFI D, b TRERAL, KA. AfKE
BEEMERASEROEY, FEAEFRGETENHLR,

EREFED, BRESSTHRTRESR, SHGXNRAYEZ AR, HE, FH,
FEHARSEHER, TIRAMNBINAR., LERENEARAELBZZIHIR, B
HRAANAGTEIEREMNEEENERY, REEARERTHR. RE. RZHARN
AERARELHOABPHER, ~BEREEOEH THREFIMER, LRLETHRINHER. ¥
B, BEWHEMKEREEDENRINTR D, AHRHLTOIIFER, LRETE
B, UENTHMFA.

SRS RERAMSREE. ORAMNRBE, SHHRKRERINE: QARTHH
N, —WABKBREE, —BIERFOLGDEEERE. AGFRERERF V=
k. WHRLER, LFERAER. CWRAEH.

—. BEALER

W ERALIER (physical weathering) BHé T (KR) BETALFARERHEH,
AREFREEHBOEMN. ¥AHYBRALERNTATRENK. KEEMH, HERS
e MMIER.

1. BERNL REHTEEGSEL, SOREBKAEKS, EE50ARNTER. 568
SHiEE, EAX, SERXKXBEHE, XEABR, mEBK, TARMARRE, &
AEREEWE, ATMSEFEYOTFAERENMBR: ANEARERER. K&,
HARBEER, EXLFRE, AAEEATAOREHOERR. IRAARKEAR
MEXEEHHBET (H3-D, #H “ERUE” AEFPREFAER,

SIRAARERKAKGHENARRARE. Bk, ATRAEN, EANEENL

%, Flin, dtdeMmfip®i, AXSBTEL3C, HAKBTTRE-8C, BREEE
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BIC. B FaANAERE T FEL BAm

EEREEELETSELRE, =
2R REEH TOEHMAER, F6H

Mk KR Wk PR, MRS AR

N
Wi Ao, (R N AT i
BEAEEEOC L FHEMMEK, &F e
CWFRBAAUT, RREAGUMPHKE ]
. BB 0. 20, GR) MBI AT §
A 108k /em® B O WK, WM. R4 B SR M=
HEEATEARARERE. 29 CHMME e e Ty
BRSR. AEEER. RNES A R PR
Bk, ML, L EH AR AN E R,
TR LA Pk |t d tae s LT A
HhME (32, e iR
L BRNBRSMMEN REGTEE o

ERhHEEREESS. NN, #E0HRNE
M.

ETRAETREIBW. EMESHBRP
WAL MR, BN M
h g A el £ 8 R O LR B X BB
BEE-EMEN MR OFEHHRAM. MY
RO REHEERN .50, FTHMBESE
Aokgfem® MEH . HE B O BB PHLMAN LY
e e S T OO K A LR R R
MEREHL. B8, gL PmARLIERE,
FR. AMFHEGAMR. SO PREFE
RGBT AR SME (). daX, AR
KEf @ eREFRA L ARBREAHEPH.

Z. EERLEER

&% FL{E #F A (chemical waethering ) £ 35 %
KM, KRR ROER T, S0 B HR
W, a3z N

BT T A R R
MR CO. B A R, CO, 8 TRkl HCO,, AR AE T8 0 R S A B
AALME . SEE R RN .

f%f WA 6 2 SRR, WEAR L, AT TR L o A F R A

L WA Csolution) A 6 0 SR W T K WA R

AT RBER, BSHTREGTHERI IR TA. AR TRBT 0N
TREEAS (. G, WML RRAET %), 4 55 AR T 2 L
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HATHEETHHOKER, BARE, AORTLBEEX, #ERE, BRiF, 2lFHR
WERAENARYEHYR, SFHE 39120,

VHERRKTFHERE, BRETHRTHUAEORTEE, B4, HeE., LER
KA, FNOEETKORE, KO, E, pH. EhEF. —REGTFHIOREESREL
X, MSANERESREN AL,

ARBMEEANTYEREERERERIMITY, B PEETWEET CO, BIKEF
WhERES AN, NEFBEGTHBA (CaCO EAKTHEMBEMR N, 969X
10°, HKFHFLKECO, 0, &% TR

H,0+CO,=H,CO,=HCO; +H"

+
CaCO,=Cal* +CO¥
Hﬂ(’)g
BT H MCOI A4RTHMAEHCO, , HRFRHH M COI RERIE, NTSHEAR
AR B4 E AT, 418 CaCO, MERAM H.CO, M-S h i, 58, FEEN CaCO, BT %
A EHEN Ca(HCO,), -

CaCO,+H,COy=Ca®r + 2HCO,
TRAMBABREATREFATH,

2. P ACAER (oxidation) EEFHHAIRAKPHRHERALL, ERXRELYNERL
B.

E—HERHLMYT RSP, BT (FeS) ERENMHNBLOT S, ERIEDIEBE LB
HENBHAEZME . ASTERKEHTHAGEREARILEREREN. KNS EANE
fr i SO7T .
2FeS. ¢+ 70), 2H,0=2FeS80),+ 2H.50,
BN M FeSO, B —FEEA, LIk ELm Fe,(SO,),.
2FeSO)y, { HS0), - 1/20),=Fe, (50,),+H,(
Fe (8O ; R—MiBRSStt, BEBKBAER Fe(OH), A

2Fe, (80,);+6H,0=2Fe (OH), { +3H,50,

&mmhﬁﬁE%ﬁEﬁW(hﬁwnmﬂhm?ﬁﬁﬁmﬁﬁﬁ$ﬁ$.ﬁﬁ%ﬁﬁﬁﬁ
W, MERLDTRELTH IBFFAHALSLHBET, TR “&E (gossan)”, ERTF
» 4B+



RERFHDTKNEERE.

RV ARELRESRKT TP, haftAR, KB, LE, EEHT/), #is
AERBLR, REPERN HSO, T —$0EH. £ ETBRESR.

AURERRTHERESEENNENT Y, CEOKNERATREEGSE, BRERE &
THREMBERMEALY, SEENAALY. dTEHORNEREFRBBRRN, &R
REARTMAEY,

R FEFAAEAFEXEANEE . A ELF (oxidation zone) . EHNBEEHEME R
HH. HREEREME T ANEARENR,

3. KAt4E B (hydration) RELKATEEBTHEBFHER. XPFETV LK
FRIEGRK, RAERBTARE>ELE, BNETBERLEKNHT S, 0.

Fe,0;+nH,Q —Fe, OJ; » nH,0

(FrE8) (BB
CaS0, -+ 2H,0) —+Ca80, « 2H,0
(EHE) (A%

REREERABFHRERLET UG EHE PN, ENERLEXRE. THOHA. BE
THERERE, WCaSO,, RC"HEH1.064, SO X458 2.954, ARBE BHE
RMEREN, XAUERN., HRRRH AT FRSERBESER, BRI KOHETY.

KEERAERRRT SR, DG HEREERIR D, $REX 0%, 7Kk
B AAHEE AR, REARR. KEERALERTFONEZER, ATNBETHA
iR NAR A (o] o) A

4. RMAER (hydrolysis) REERPHRMNFHHETRARTTSE HO BRERMH
MOH MEGE, ERERANEEHRMTE. KRERREETHER, BEEKDHN
H RBRTDTHESRE T, REAREANT Y ILIER - S L FREMEELOT . i

Mg,Si0, +4H,0 —»2Mg*" +40H™ +H,Si0),

&3¢, XA (ERRED
4K [AISi;0, 14 6H0 ——=Al, [81,05 1(OH), +8Si0, 4 4K 401"

(FED (FwR) (B
EARED, gLV NARRLVOIREEIAREAIBESY. & THBRE
FONEREELTYEAFERE, TABFRAERRAGTERLESHN, BRYKFS
BFEE CO: 04, K5 1E I £ 0 ok 3 17

Mg, Si0, + 4H,0+ 400, ~——2Mg** + 4HCO; +H,Si0,
4K [AIS;0,]1 + 4H.O4 200, —Al, [Sih] (OH)+8SIQ,+ 4K "+ 2002

CO MEETSB AR TH LB E.

+ 47 »



CO™ +H,0=[HCO, ] +0OH"

HERREKT H R EHI B H CO, 258K KL LR AR (carbonation) . 3¢
REERAFRENKBERRE CO.M25,
ERASEERLGT, REATE—SKBENBLE .

AL [S1,0,] (OH)y4nH O -—2Al, Oy » 2H,0 44810, 4+ 4H,0
(FA) B15)

KBERMERBBT UK OB A OB, KEEREREMREFIRPRAER
KOEL KBS OH BTS¢ BB T - HiBd i Ak AgRE, EERNpHHEX,
MH ASERMEABRTHAERERRORET Y. BREF R, XEE+TD - BER
HERABREWE. Hik, SELTUE, KERENEES S BRET XEMERT, MM
o AEE.

=, EBRLER

B RAAER (biological weathering) BEAYMEGEHIEMRETH I RIINE
H. SR ERT S E SRR NESEER bk RARE.

1. £$HBRLER ZHLEVESSHEOVNRELNHER. flin, EKEEAER
PRIEY, REEYHEX, HEZOAHEAME, BYRENE KU EE ™% 10~
15kg/cm® B H: 71 (R E AP K, B4 PHCE G B A AR 84 (root wedg-
ing). 5, JERSMKXERER, A, ESMALBLIERSIIESAHERF.

2. A FRIHR REEWEFERBIBFNIRYHEDE TG RIEEL
EARMEE (humus) EAFEA, FEOHBHETSER. AYHHBEFEAES N
AR, HE. BB, EEMAER SR ETRNET.

£, BHEBEDHEERAERATIEBR, #2404, B, 85 L8PTE
IWEANEEY,. EMNRER RS EHE,. NTRAKTEA.,

FZYW PWAAERGEE

RIUCERARMEERGHRRAS, HATERHARAFEMETLROER, KRAEH
MEEHMXTAABMNAR. ERNAEAEENEVORAREERMES. &H, HBE
FEE, SENHEEEER,

—. AL ERNER

BRAMRREARECNT WA BT WREERSHAFE.EHRNEREHGT,
EENBARET BT D RACRE 0T E R,

1 AFARANES HA. THEALIRY, AT INERTEREELBIT L
B, HRAE (WREE. M EBAE Na*, KY, Ca* %) ERAMBERS BB HE, &
BWREHBLERLEAETE - ERBE . SHTE (B ERELE

.48.



AR PR BE, RATRNTIEEN.
FTEMTIBENRETFHAFBEENELERAFERAREHER, MiEEXBRTARE
B AEE, fISBEEEEE®EX (B B Monwmos) MEFMRE (AT [Nepeemon) 18 8 EF
SRS EAEN SRS AT ELRRBANETTRTR PIT IR HE, HEBERTRN
fpeass, HETHERTENITBRFEF (seguence of migration of clements) (# 31, &
FHENMBRAEMAAABR P ETETIBEINREIF.

%31 nEXMTIBRA

FERTEE _ ARERA KN
L BEERNTE Cl (Br. B, D, §
2. BRI BHTE K. Ca. Na, Mg, F, 8r, Zn, U
3. MR MITE Si0; (AEEEEM). Mn, P, Ba, Rh, Ni, Cu
1. B IBH TR Al Fe. Ti
5. KEAHEBHTE S0, (A%}

QEBAIL. 18 AT Mepenvaon. 1972, MR

F 31 RHFIM L 2RFMATEEREERFSRE RSN A, EEAREBHREN
K, HEAWE, 3V ARFINTESRAGHAEESEIRRREE TR, KLl KLY+
£4& Si0, M Fe. Al WEELY. ERASRE, FRENBEFEELRR, TRIBRE
AR, EERAMKESBER, £4 LXAERAEHEE, BOETRIB, TR, ¥
FRSHBKE, @%N1. 2FRFMTEERETE, ERBNESRE, LFRLLERRN,
1.2, 3RFIMARAREETS. MANBARMIER, HTHEALERA RN @
B, 1, 2, 3, A RFIMTCENEREAARENER, #3258 7 RNKEERT AR L
¥RAEANELERSBELER.

%17 NKEEIWMAFLEALERADHEL

s Nich ®f:REEDET Mz BEEZZRE
GEAT P AR | LNSEREROD | FMBEGERO) | LABLEaROD
8i0; 49.3 7.2 0. 4 0.7
AROg 17. 4 18.5 2.2 50, 5
FesOs | 2.7 14.6 9.9 13. 4
FeD) 8. 3 o 2.6
MgO) 4.7 5.2 1.5
© Ca0 8.7 1.5 8.4
Nas0) 1.0 0.3 0.9
K0 1.8 2.5 1.8
H:0 2.9 7.2 0.9 25. 11
Ti0), 0. 4 i8 0.9 0.4
i P,0; 0.2 ¢ 7
Bt 100. 4 90.3 100. 5 _ 100, &

({E H. Warth. 1858)

MEI2AAABRW 2, 3 EFICERABAIH. ERF 2. 3RACKLHIH. 4 £
i » 40



RERTEELEH.

2 EEFBHRALES BERTVEARNANENIZSTHAINLFER. T
R, ERFHEAKBEAX, SATYNHALEARERFE:. EARESE4Y. 4K
>R, ww>MeE, adw.

— Bk, AHTYHBAARIAUTRR. OXMBUTOHRNKEIXTET
BHUKTY; QEBRMEDE, EERAVERETRANT Y, HAAABAIXTFERLT
RUeRBRICHEHIEROTY;: QN THXFPN S, REXXLET W HLES X TH
BREET Y.

X BT YRHRLES (BREW KRFHESEMNEEEFNERESF (WX EF) M

R (B33, BITAFIRH, ARBRRVBRTRHETERANTVHEZREINBERBERFE
EXMERPERBATVHES THEAL.

BT g%
# \
A L2 BEHKE
" \ / 4| 8
o T ARE THEKE 2l &
a \ / w| e
R =2 H ﬂ?ﬁﬁiﬁ oy g
EER
;
Az
l
RX ®| &

H 33 FTEFSTWTHREREHEFE

EGEHNYVARRE T SANHRLES . EHRANIRAR T, AP PARNEE ., I
RRABAXTESYEL, BENATPHEFEETRARYE, SNYE6,. SRBHEKRY
BARBR -, A5 RPERLFES,
MAERELRBRFEFBRY, KRB X TERTREE ERKTL R B E
MERE, ARERE, ATFWHEEIR, RRAEHOTR, FmRss iRl
NFHEHE, EERANAREET. MEEHNTRL, |
EHRENHEREET, ATEE TOAR) WFAASERLEERR, FEHERSL
B R - M SR AR 3 B AL (differential weathering) . 140,  IT 7% B i o i) 4: BT 25

. AR ERAKETREREK, BRER, ALENR, RERTRERE R,
TRl BT B i & B AR B |

I EREH. BRAREEMRALERNEEN

EAFTYERESAD, ILREFRERREYRERBSEMALERYEE. A%

FEEARKNESL, BRERERA, BESHA, BTAH¥RAb. LREXESEH TN
+ 50



., BFE5AEAERSEE L, SRS R, T8 b N RS 008 82 6l e e
HREOERENTAE.

EOMARENENRTE Froaom (A REEX]. BRETEOSHHER. £
eSS, RERETHEG TR R,

EEHRMETHEES MBS0 . TLE A B & 68 RS G W A EH e
B, GREEAEMTC S REMNRE L, RS RERAENESE., KNEME,. EMERERE
fb. EEh THAEFERHER. SARHEETHE (L HRERELRERE (spheroidal
weathering) (B 3-4), MERGRMHAES &S REERERGS R,

M o4 HEMESETDR
(HEW. K. Hemblis, 187E)
nh BOMERUN: (b)) BERERNE, o0 §EELRD

=, qEHAEERnER

EmALFAaTRER EER TR, TE & 90T ol F L R
RE. REREALAERELHORALEN. SR EFRAERERENT AN RF TR
. BERAEEHEAN £ RIEPHIEFERBERE (M 3-5),

| ERERE | mmEmas o _
| S \ 20 §
I :

M35 R [d T AL 8 o
i W K- Hamblin, 1078%

AEERETRERNASES, E5HAHETRE, SR KSEN LS, fhERi
MRAEETES: TR, ¥TEN R, DEEXAEYE, E*REFBEER; AH0R

i_5||_-



SEX, W¥RL+AEE, £URELEEH, HRAASBHIER, LFrRbrEHmE
PRAER+ AT, 8K, 20, THRESE, NAePWEERX, W& 100m UL,

Y., R AR a0 R

WM R A OH RS, MR RENEL, SRRSENERSH, ATREXL
GRAMENHEFYARE, A—SENMERmEg, REERBRERETEN. S¥REES
AEBHEME, BES, BRETLL, BRRAEDES.

WS RALEBLEBR. BT, BERS, REFHABRT, MR
WM AR, A RALRE W R IERL R ERE.

BERWAFE, s TRAEAGR-AEEORRE, B3 REERMEE S RAE
rENMAKERETERER,

FZ4 AR ALE

~. B{E

RN LA KPERAERUE, EHFYREFRREENIM, TEHHRS
MR R R B KA, BT YRR S R AR RS Cluvium) . i1 T AL
FIREBNBENE, RRMOMRGLTE., WEALER Y TO0X, REMEY L HE
EREMEEEAR. LEREYEORE, RERHUMEEE—XRSENT Y. REDESH
FIRTHOLTREE L, SESESIN, LRE, REWSE Y RALE R TER -8
(soil),

W {k % Ccrust of weathering) Eff ERih R MR L
WWRM— B R RSN, EUAYNEE. RLXREEHRALE
RMgarEy, RAAENERAEESSEHR,. S8, BRkS
EROEBW, f-ShERENER . LEEREURE, &R
R .

# T WAL B T8 f e R R RE RO B A B R L5
BHEEN S, A FTARMRSETH, REHEHKL RS
BmFRE, HALERREE KT,

(—) AR E#HEESS
RALE B EE FRRA NV HEE. REERNERLE (B
3-6), '

THETELAN LT YABRRNL, RERIEEMRAL
ERBENTY,

RERTEME N EN R LT R ERR L™ E
B, BHEHS, TERMEA. REERLLENR, XUER, &
AR SR NI R A E IR L 36 REENE

ERAEM REEBMALNEG R, AARKE, ¥4 1 L83 1 AR
BEESMEN, WiE. $REENTENIERES, VoRRMRR ¥ g

. 52 .




R REHIE, KAEFE, AURERMEEZRAGHENLEANRER
FALEK. ALENEESHFRERETE, BARAANHE, ANSRETRERR
B,

(=) RACEGKESH
HTARBEMNERE XTI RERERABRETY, FUER-REHT, &4
RIRCERE, TROIBRAAHMLE, RBETRERES . RE-PHER, TiR

FRL N At R

(# 33,

#1313 EENRETLE

R Rt & 4 AL BT KB A RELK [y
, RENRCEERRL | AR M ALY o b o
o RO SR\ o). i | (R TR B AR b SRR RN
™ L BLURE 0 &
o B BT . ALD,, i} _

L |memear. sam i A DK@, RET K e

CLE TS T2 Tl FeO, WU E TSSO & (Al Fe. s (XA WA
HEE R

EE-HMBRAN B ETECR AV R GROREERRRBO K| N GEE. B
% K¢ 12 BUB 1 O E R CaCOP R B.BRA
R, R, o RERAREAG U BRR|Cl. Ne. S S04 KA
B I e TRAR-EOARH pw . wmarey |G Mg B
o EARAT TAGS|S0: ARERE BZ £, _ _ |AL FeMERLDE
HOLBRLE o AARENE  |ALO. Fe0y BRI Al Fe. SLoMR ) Go B aED . A

G ke 1 Tviaven. 1058}
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HEF. BTEEEXERIHAMEERNER, EXRTFHAEE. B ERAREMNR
MEXRK., HTREENFETLURAVEN TR - TREHFTESHHEE. MnEdmR &
HEEKESTARKECZE, RF—TEMAHN, e, EREAGARMNERLE,. X
TRCKERT PRI LR, BRIt 1 LEFENE, EthetTER, ATRLH
iR A&

HTHRERMYRARABEERGOR, HERARRAERETRE, TUBH TR
RALFETE R 8. BB E S, d FHRAENRT, ETES IRBINOE LT,
B MBRLyS, ATERETEKRT. BHERE, REENIRRATFH,

T &

—
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O LMEUEMRAEEMEER Y LR, SRS ERANTHR LA TRET
ﬁilﬂ’d CEMRAHBLE KB ENEILRES RER). TN44 N, P. K ka9 . &
MKk S, SRLSSBRBAMARBBEEDNEIERY. LRUETREDTS, LK
— KR, —MEERX 20~200em, P RERFHAERALERRHMEBE, KERE 200~
500a

TRAEGHEESEH, BEMTFA2ABEE. HERERMEEE,
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1. RIE MTIRMM, HEER. SEHYIRFENARRHEE, TR
K2% (—BA6U~12%), RFEER. FLBNA/ HARELSH, THEBIROERATSE
o ;

2. Wik NTHREEZT. SOSHE. BARY. BT WA ILE R R ER MK
BEA @NBEETR2KRABBEE) T, AXEATEY, SERRIRAE.

3. RFPE fTFLETH, SFHEAR, BIOE5TRELEHMIE, BT ERK
ETERMES (CCO,, SO, %), FEZTHHELBRE.

TMEEENNETRAAE, BREATLEENY, I MRUNITERETFEE (REKSE
) AEE (FILEXR . SE&FRESTES ., TR & FIE NS &G m
T, MTREBENSKERIAE., SELSHREREE, WU LMW EBELR B 21
WL, RETELRAUN»HFHLAF 2 HBNMAEIFME (3 3-0,

#34 HEEY, THAVEGRHINITE

B A 4 2 51 MR SR EAHE
KETERCR T
CHEBRE RS
g [PEERAE 5 4T T O
' B E RS R BTN (AW AR L
W % oM 1+ WP L R
e b o S BR %+ | KB € 5 R |
' T T RURE R T QM. #m jﬁnumﬁ@z&zammmﬁn
B AR ( 1
] B, |+ D SR, RIEE. T RBE. X8R
g g |BEWIE
B K BE+. Mt AL R AL
AR SR R, EW FiE
TR R i - 3% e L1 3L
®OW | KBERAE Wl +
R LT LI

ORI N LT WAL R M HEH (BYAR. OERFEBINEREY D, 1995)

ERFEER L RAE G LR, BEGAEBEYWENAE, LREE LY, 510
FYEMBHERABT R, KEARL, TERETE. TIRBEEEERTLSE, £3E
WMENET, SHERMENRERE. M TROEHMEFRTS CaCO, HBEH LB
BERKAE CaCO, IR RERTAEL TS, HLENHARE, EAEARETLEERR
B, BASBA. BY. AAERTENAH T LRARFEBRN ., TURBEMLBERL
HLMERE, ERASEHMEN, RRNLBRNHAER AR NEEN G SBGE.
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RACTER R REE A EH AR FEN—RRER, RAEREER. TWREIH

B, AHfpFRLRERGOSETRE T EM, TERAEARFTHEARGREE, A4
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FEREBES I ERL., LRk, EPRE=X%E, HEBEFYRRARA LS. R
ERANXBERBESEEHE. S8, wEARREERNESN. RAERCEREERE
WA, FLRRAAMXHHALREBMERRNMOREZ —.
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$od BLAKBR[ER

(L H Bk PE 3. 5% MRk, K MAgEEIRG. ClokA], PR, TR, BRFEX,
EREERERFERED. XERAFKER-HEERT, HBlEAMaR, EHEHRNTEFS
M BN, mEHMENHTHLARS, SEFENEENDNRA, EHLNAKITE
B, MASHEKERLKE. B EHEDHKES—RIBTRER, FEBBEERNEB AR
H g5t .

B—F HHEANS LIE AR

Bli o K R BARAE T 0 s T K . M6 F KR =K%,
—. BERARXBREIHA

WERAKRBEESERRDOKE, HABRFEERSHEA, AERAKHETAK. #
mHKREKEMAF ST AFFHRK (MR MEEEHRAK. TEHERKEFREN#
HARBAHAMREHKE. GRERKERNSGKERRENRIEK, —REESHEAEE
B R ANERRAMER. AR (sheet flow) BIEGHETEEKENBRTE K, K
HHRKES., RES, MRASE. BLH (lood flow) EIEHHEHRIMAR, CROINE
TEIMSFEAN, R EHER, REX. FEEKE.

WERAERNEAT, ARABERAGHRATHELRAS), BHERTLHNE, XFE
BHRAIBKNES (@, MARNBEISRE (n) RHE (v) BFEFRIEL, 8 «a=1/2sm",
WESKARILAKEHRUEKERT X, HEZHTPER. MTREME, HIX#HEL, WLAER
KEZ, WiRK; FKEEREE, WKk, A—WMK. IEZHBEX, EEHEND,

WEEAERESIED, KEHETAHERAMATOEER ARR kST, 5%
FEESE L, TERRRKEFDRAHENER, SR AKHETRABLENR AR
() RMBEAHENHRABEMXAZTEIALT ZHER .

(1) a>f WABRERE NS, EHEFANE, fixRALUEHBETIBEN T

(2Ya=/, HKAENEF 2LV EBRAR, FiAZHLURZBFD N E, HEHF
HRERL TYERE;

(3) a<l. FAMBEIDFRE, KRV TRERS, DAXSROREWRBTE, 1
wohRE, HAKXRBLUGERERN L.

MO K BE 3RS, BREARARSMED T, WAAER. KE. FHER
REAS N &K, BEREEAKNKESEZHEBRIERHETST, SAKERRERAR
FRON, BHAENANARAEEDLRY, HEFNHFEMEN (I8 S48%, &
BRAPKEMEZEEFH FTAK.

REFFEER KK AR AL KR EORMEGERE A RMED, 8RR T 45 RN
D AR AC R AR
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(1) WEKARTHE ERETRFRE - BETAR R, FPRESTRAMNKTERE
W, ERERSALKFEEETHEBEAKTE. KF LR EE RO ™R ke XA, B
RESRERE D RABNBE R, XHEEBR A € £ 520 080 & 3R
(A 4-1 (@), #kH, HTAHBEYN, PRALERE, ZRAFREFEMER 0EHRH
FREESRICE, W4 RRAE R R E Tk 8848 B8 #R 8 @ 35 R .

(2) MK UKW EATHFTERN, HAERERLAENT, ERLM R0
(ME), RMEVERER, ERUAMERNNE, BRERBRFH (B 41 b, ).

MA4-1 FIREEF R RS
(BB EE. 3| HE B Sanlylle, 1988
o) MBS BRI, (b) WA M e AL R (o) SEREFRE
L MESFKAER: 2. BoAmmEs. 20 £%S, 1 BefEmE: 5. SRER: 6 PIERENE

=, e TFAMNEREMRNEHER

T K Cground water) B EREREU T EAALBREDFRKE, HRRRER
ATMERRS, BT ATBRMEKT B RETL KM,

RFRAH S, CANEEFEASSENE, ANETERRE, UE, Rk, BUH
H4A, RRAMTALRS 2.37X10km*, HABAER LY, EEEAKAE.
WEMMTFAEESRNTORAMBETE, REFWGANLER. T RKEEENBE.

BMEKNEERRE. BEA, BB, £4Kx, EXA, HHEREMETERE, —
WAES, EMAXRTERE T, ERARNEALEAFRES., EARATHNBR
THEEHNTRATERD.

SEERMSE (H42) RRTARENEBNGEHRMNEE,. #ATHERERS SRS
BRZHBISHE, SHEAK, BRFRTANSERREE. 2FEOMBEREIRES
MR K IE LS, FESMAFIRERHEL, SHBA, TREEEERE, RHT
WMTARKE. SERBIHTARERTIEKE. BHRETHSHE, SBRAINESH
E B AHEA, FUAREGESRTANBIOLT—# (R4, RTKSETH
EEHNBKE (permeable bed); BEFKRART K, BETHERHTHBRHHEY K
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MEREBAZAE (equiler); BFAFEBAMNEER LA ABAELIRMAEE Gmpervious
bed). L EMTRELK (¢=104~50%). BhFFEED, EE6FE. HETAES
Wit RASKE.

Ma-2 Froddsmen
(a) JLEX: (b} BERN: (c) MWE

%] HEMmAxED

Lo lm EEMBLHHE BARE (m A |
B % | ®di. &G, e ERA CRHBEED =10
A BRI, BB R N R I i~ 10
T i & i | M. W 1~ 16
LAKm | WL . | =1, 00]
AL | &+ mERRS T <, 0001

(MEAESYRHEE S . 1500

HTAK ZGHEMRERMT T4 HESTE, K. RE (28D K=fgEpn,

1. &5 & & (water of containing air) EiFNEFRNTEFHETA (B 4-3). @5
WREBEH L EMERB T KARARY . QCFARLEEA. 0L, ERANERLTE.
WhHREEL, BEmeEs. sk rREE, ASFRKgEREEAT AL, o F L IRER
FLST M iE sh,

M oa-1 U Sl ke R b
Gad e b BOWIEIEF: (o) WA (B @

2. Wk (pheeatic waler) BEHAEEREUTE - TREMABRL L. RA G EE
MW Aok, HH BRI (water 1able 8 phreatic surface), #4855k kb %
RATE. CREEZIINE0THTERRERR, THOTHRE KR, Sk LK
AARA, BR@LERATSENFR RN, XHAMANE, TEEEBETER, @
FUEmEd, HRE., FEKEE, Wk AN: R, AT R, WK R
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EWMENTAE KM T KOETEDE, BAEENFERTASLERARH, AHkE
MHERMEE K ERBAIEE, BRAAASRATRBRENR L, -

3. AJEK (confined water) RIEBBAET/BERKZAMELXENNENA, XF
BEEK (B4-4), REAZHERABRHR. BEAKREHAABHBKES, XBHEHG
WkkEH, YESHMBEF LR, REXKEXEEINEET, THEELAED
VK T

A 44 REZKER H¥HE
(¥ A. N.strahler {Physical Geology?. 1981)

WTRKEERERPHEF., B3, HEasiEERE, —BAIYSFHX0K. BT KREHM
METEH, H.

v R T RKARLHAEBEAABROHTFHERH ARGBELWOKRERE L IRz
RHKE; t ABERY H/ILZEBRNKOIBE.

=, KNHEABRENWR

Wl (glacier) BXBE FEEANERT EHMKE, BRE RWBEKR., KN EESHHE
B RES, REEARLKX, BERAEEHN 10%, BPT2KEUMEK, BEAMN
BKE, EHEEMBRAKER. BB £BBL, EAERE, TESREFEHELHA
#) 66m,

KNWERBERTEFRE: DAFTWRE, ARSHATHRE, FTHRRE
OCHT; QBEFAERKEXRERRNEH FFHM).

RERERHRER, HTEHRIE Gnowline), ZRWEFHZEZITENBE. B4
DEWR, REEATHME, EEYHRELAAT,. BEZHTR. BELBR_ AL
BEEMEAEMAT, SEHBA., FEERREE, KREXLFEENEAERT, #--%
EX, BERERENIK. WNKELEKENESHNEAERT, BREREFLRTE
E@HH A, ERIKN,

BRGS0 7B R0 Souk N ST 2 A0, W 2K N300 23 g R oK IR AL & 2K N TR A3
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1. X kN (continental glacier)  E4#
16 5 B AR s KRR, R OKE B ok R L ]
BERSAMEN, SAREEK, KEE, KK
ARRSTREBEMAER, W= &K
WEEHRY 174X 10%km?, FZS @R 80%,
O KBEEE 3 411m (FA4-5) ., KEWN6
EHFERKEASES, URERM A, K
N RE A NERERRS. SKERAR
P, BREBRES LMK,

2. L&k ) (mountain glacier) RBATHAE
o G4 R I K I AR R,
W KW, SRR, RN RERERA
LGB EEAERT, AEEREAELE
Bz, B R TB AT 4 Rk 4 k)] &
A IIESE SIEATNE 2 -T2 SR JIF-F
BHFRAL b, 7K T B K
M, BB AFRES B R %
FHRE, EEEAMTERORYT LS EH
WO, B AR B AR L S BB LS
RSN . A B oK) 1) T o B R

—f " 4w W
FEE, CTAGHWENBEELKN. Diskofh 2 Empeﬂg

IR — 4 EHRESES W K, K2 $¥n;j@&§*;593
s P AR 7K ) 3 8 T O R B T 8 R 2 B
REMKMAKREREOE®. &K K E
18, B%FET 300m/a, WREFKEL. X 45 BB RN
— HE ) H % 30~100m/a, K Rk ) A9 I (# A.N. Scrahler, {Physical Geography ¥, 1581)
Mk, TERANKEE, AKX, BEKIBHBES, BRI, 0HE2HKRKI,
FHA 5 1 700m/a, HKNEHMUREERBIHED, TMMEILBHIOEHR,
KNRA RS NES . ARLCUFRE, dFCRAE, KIFFHWR. K 5
(KE) WRERRTF RN NEARABREZANER. MK GHE RS THEREN, K

EFHERRERE; SELECTHBER, KECRAWHES. KK, RZ, kELEE
B, BB, KEMS, BEBRESENS., BEL,

FoV RARTHEAEAREER

=, FRfpHEIER

FREEXEAAKAHRERE RSO ERKR. FRAORS. WETHE/N, HEX
g B T BRI A, XMHHMERXFER REBER (sheetwash),

e, EXHMEARTEOREKBLRRDHERIK, ARERASLEPHLTL
s 60«



e b i L i 3 L B ) i R
MEBE TR (P 460, A Bk PRl
LR RS B AT
WA MR AR AR, L
LW a#E - SRS TR,
R RmAE EEEEE
SRR P R R
HLENEEFHEES. Ff 5 RFHE R
FLPF AT ] 4 bt TS AR S o

FIREEI - A R
1Y 2 B e P 3 RHEE . N E B Sanlylle. 15EE
m—r #IH‘JHEEH A EERET L MR C. D R

FRTEM R AE i i, At
MLLHASMsh hEMERER. CRUGENENESFARYRAMMEER (LEP
PRAEM ), MTHAERL, HER. SEORE, RN, BahEnehEE
MUERAR e —— ol it EEEEE L, MR E MY V" FE.

¥ T I el o, of S A R ) R R T M A R R B R T D . 5 i A
HE 1Y O R o R R T R R R L I LGS R BB BT B O R R
BT REALRAR G REEE, BS IR (proluvial fan) (B 4-7),. K E S Y30,

-ﬂ._-ll__ ,:- i S :mm:ml‘-
i == Cragn

M7 mERORESEN
LW RN L2 B L AR L. B L RRTR L,
AP A AT IR AL R

MHMESOMERG. ARGEEL, . aFhEcvam. €058
i GLEVHIRHE, R, ShiE. ER. WRTF LR, DR RESd TR
iRtE. RERANEATARKMNSGEENELLE. ERoMBHEYMERS L. £
hth, Bh, MEXEN. WEARGHMKE: BERDREES TN LKL S0ES
Mok, FLRE T M0 F A GO B Eh . AN R L R R L
LA TR e S R L L N R R W B LR A O R R
ERPHAAERARMAAFRND, DEAR -EMNEME.
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=, R%E. AANRESHA

Wi, MEETHRBEARHEE. Fk. BRARMALREARSTE, BURL
545 4F BV B ik 50 {20, UL SEE MR N B AR IR U £ 10 000t/km®, AT B
3 T AR BRI 6mm, K K RE R AR S TR, BRSO ABAGE, M KRORY
BAABTR S, RPN, HE, AAZE, WRE. TASVELEERK, HRE
ErEmBESRK, FAERS, LRBR. BERE g, BT A SR R 5
WAL BRMETHAEKESHE. R, KERDEFART, HFRASVRHL 2.9
~37. Tkg/m",

R, SENLE R R X AT BRI A, DAL, AKERRAMK, Bk
WA, MMAYREY EROEERS, WO LM BERR . YO K
TRM, SR, SR, EMBEE, M ERNEAR, BERARTERER.

B MRWHRRAER

—. WHRHN—BAR

FIWHEMAR . BREGEFBE XK
MRPFERFEE D, SEKAENR
HEHERERBEVEE, MEFMAH
WRRE . WA A BRUE A F HUER o K
AR.BE.SREFMKEHRNFMAER
(B 4-8), MBEEXMIAENALBESR
MO E R EWE A B EE
ENEw, AU RBRuOnxRIE, H4-8 MEXEZERTEE

KRR R R X R
MAEMAIR. ARATKENERITNERE2KYE, AREREARANE LR AKH
KT E (BFE)., BXRWRAELFIR I (FHASRAMNML) REKZRHTK, #FEik
JEHUK SR Ak, AT 0 L, o dE, THAMDODELANWE, —S EBERKEE. 44
WK, MEH, RAERR, THRNMAR, AR LtBUSMERANT, THULEER
A

MK A BB Az B S0 F R AR RN, MREmE
AMAAAVEERNERFE. ARFREERERKFT AT ST HRAER (vertical
erosion) RBP4 R (ateral crosion) W MABSERANERSEERLERHA.

. THEAR

7K B BB SO P IR R W AR R R S A BT, RS . Mk SRR AT AERL
MRTHAEAMBETITIZARE. A2, MENEGHERRRAKNEYVEERENY
m, fEHMERMCA RS, MROABRERA, WRAKRERKX, TOERARE. B,

THEREFRY EHFMUKARENET. THAERAT=LERHEHMBE.
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A T PP R, B Wk
T30 00 o L 0 s el 6 Y R A T WK
pomess ., ICMEIES “V" 8. M VT FE
M, fE VT EsEh, AREREARSH
WRE, RELBEE, FENKI=8R§&
T 0% PR B e O B T bR AR Ao g L R
e T A AN A0~ 60m . e R 3 000m,
1B B iy & A B FE Ak TO", 4098 9D . o PRI TR AL
—AENELUE. S M T 1 200m Bl E.FHYy
HESMMAE lmm,

H1 8 LT G S Ty, W F
fi ) 0 A ey 3 . R o A O OE S
BEMW, BhdTHhEEREREES,
o 7 L R R, — A e
HEAANEENAREELIE. FERER
B, b FRESCR TR e AN K A B Rk
A EeEEH waterfalD), DREFLN KL
BN, KEW 20m, KA EDE Tm,

BHMBEMARTE A ERRE. &
i et FEEME RSSO e
Morhid, BEEESEARREEE, FH L
HORY, Fe@HNEREN. ME Tl
Mg Rt SLFHT L. BEHLHEG
GENEMTES, CBFER. D FEE
SmexEEOMmETNE® (M 4-9).
LA 3m/n MR E LR MER, KKK
IHFOREFHEEEE sem, BHEIR,
W] He WM AR LR . B AN

FEMELLEAR AR BE TN
BA., SHHGHENEH. AR TFhiEAERE
o 45 6 W B . B A O A R A
. B TR P R T g
itk R S 3N PR R LAk g R R AT
o0 o B P LR S RS

HFEEERA RN, AREmMEE, #
HEENENEEENSE. FREVES -
piy N I, T AR — G ke R
fthnd 3 ob— 0 P ko AR . R0 W
ik 3 W0 Ao Ny, TR - R0 L

¥ -5 KI5 o F2 il i 0 B oo O I
(9 A, M. Sirahber. 1581)
8 i Lockporn Pz i8R IEF O 0 e 65 00

Mai-10 HMiEsEN
UEERIE. 31 f WM. Davie. 1583
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ARG T e ARG EE A E, XA ERRRTEEY. SARTOH —SRE. A
AHRESHREANASE OF, ¥%) KARE B, AKCEAEEM, EHATE, T
Mt FGBRA T . HRAREANAGKET MR T RERORRBE, Ry TRYEME
| (base level of erasion), B F EHA RN AREABE, FUA RS LERMKNOER
SBMERT, YLMIALRS, TRTENNZROBRERE., —SRHBRAEK, §
CARBEETUANEL RO BREREET. TP XERMEETRAREEN. K
BRAEREER (F4-11).

) [} 5 T
\\%$ %ﬁm@,

F4-11 EHEEGHREEMEERGZEANXE

YmEmEEE BiREAEN, MK TMER, EARGHDERER, ERE
e, XETMMAEHAMABNERREAER REFBFHYR, THERSHEE
R AEE, WHOFHEANERYARNEENE, KM@~ THUNEREGE, L
W, THIZBATEARNSRERR. A TEAZEFEZ. THEERSL, FRELEHE
LA BI s AFE, Bilt, PHAGAR-1TBENE, ARFPRLFE,

FRTHEHAERATAERRBRABY, MTFRHATRYEMENUETRBEMBARALE
MAAESEN., FTER, ERMFEER, EARELERKARALKEERNUREZ
—. BERKIE, REOMSREMGTFEHRITHE, TMNUEEE, ATKEFEK, KE
LA, BERABSMEEHHT, TR TUMERES, HRERNE, MRRENKERRE
WHEAKERART R, SKFEEHRE. KMUTHE, & TELERRFEALFERHEM
A, MEEE D, FTREAKR, RTHAFEARTNSND SRR KER. RE, A
MR & mE (H 4-12),

S, MR

I AC LA B RO B 7 B B0 T I 0 oeh VR A T T A O T 0 T 060 PR R T 9K 4 R e 4
H. MBERANEREMES®H. #5E8E, T8HRE.

ARFHROATEMNAR, SRATWRAFH, X i rGE PR TAERERLC
HHBEH T, FAMNERS (HERKRCOELR MRE PRSI, #5581 5 H 38K H
£, ANGEEFERARH (B 4D, BRERHERERRTH T BRZ.

MRERBHFANMET, THEATHBEERNEZ, @UTENEGHEBRENKE
BilnaR, REASRE. ARME AR SE mER, W0 REERRkiH, #a
HRAKRAXRER, IMELESHMMTAFTAS. ¥ THFHAEPRAKATIEDPTHRE T L
RESA, RERMNEGFRBEMEZERTRNEEHEBEFHORNIB D, AlATHY

A%, MEAHME., TENSREE. ARAEZHBEREENT, T58REE, &
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Poa-12  — i 8o R
1K A M Seakler. TREDD
iR e B DL o M 1 N R
(R RE N (BN W N

EETH. MAEEEETE. REAEREMEEERMOERAGES. PABLEER
BMEFEE. FESHAHFE. EHEERMEESS 8" B (84130,

Ma-13 MyEREAfMEnENELnS. shndE
(LA . F1 7 C- R Longwell, 1988)

B ol O R R LA AR T R AR L £ N
MiFREMERY, WEEFERNSPERRPAGES. A TFAREERN, TAmEn
Wiy, dedREENTEE TR, TRON AT EREE. B, Eianh T
AR R0, o Y il A FTIR A T — R R R R Y

BN RAFNSEUAETIEY M0, EHASETYREMMTR YR, mET
F@rMTREE 2000 b, SN FEREHRA. :

m. WiEEE

(—) Wi F &

HARE T AMEFPEARED., ENHPHAERNORA - SREHA —%, K
WEFLHUERZNEFRENE,
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1. AR o) A of R R Y
FERLHEN n&Fs) HEEWE
. MRS LS, B
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ﬂfﬁﬁi?ﬂlmﬁtﬂﬂﬁﬁhﬁﬂﬂﬁ (HFRIES. (HhRETER). 15E1)
el RS GRME FLR Ei p P . B Eb i, PP EMAKTEEM F T #r@ah, Hehiik
BRZRMLEBREB A TS, SRR R RN, L
e, SEdEERLE. KETHRETRANFMAT. FRTREERE. MESRPITE.
pelEE FE RS, PR SRR, DS, WIRMEE (BEME 0. WIHARER
HEER, HE RS R (8415,

LAY REAKEENEES
AL, MR ERA EE NS
g T T K A
g oy e T A R o R R
REME, BRI AMETEWNENT
BEMEN,

o W )R A LR =
B . arEEEE L HEERE
Pl NE., SHELKELIESTR. AR ENEEORERED. ReTFAEETR
EHERN LD, aREE N RENERE, EARRESET, SRENZE LR
HEHENN, ESEORE MM, B, SUFNEAEREH,. SRR EERES, @

HEREFERG L, SRARENE, CHRRADEmc IR P EERBEN TR, &9
U P PR I ) O

(=) MEfALEME ¥
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HEFREENSHEA X AEREE . EREHREEMEES AN T EIERL. |
ReeVH iRk AWENE. V hi#E) . BREMENTR O) SRR FRER, I GV,
SEREERD . EMEMNBRET RSB &, Bt FLEAKNP, TURHNE
~ImWEAOGHEREE, B BENESHEEE, SR, NREHLHL,
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XS, FVREEE, BRETX42.29%, R42FIETREZIRARNRE,

%47 REAEEARMGKRER

®AEH FEH R 25 & AuR ERTE RN R = T
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FERERENAELENELERE. BLAV. . N, Cu S MEREE LA B RIE
W, TRETE. P :

() AR

- MERRAKRTHEREY AR R RETET %, E?W}H%%M\ BE., BRAE, A
BEEMO, KD HESHRS, HAYHRERGEZEN, EROFHFRH (B 515, i
FYEREEY. B—HY, E-RE. SO0RRAHA, BE¥FTheale, FENEE L
HAWEEEL, FALR., NERTEANEFLRENKERE., FENEEHRE. ke
RN KR, RANBRERAHIENE.

RERBOERARE, AORXMEREAMT KHE, FRRERRET ), BRY
BAZAMWTR, BEMBHE T, BARBBMMIBEFSHREFANGFTHRLEEZIHX, W
BEEW, 1826 £ W N 6 000km?, 1988 FERF Hf 2 69tkm®, FEEBEHKIT. ML, I,
MILEBTHRERRAMARNERE. AT BEFARERNEY BE 1.56 X108m°, 1

TEBAKAREIHAKLITRHEN 0. 24X 10 MEBY . B, 8465 1.32X10m’ HRWE
- 900



P8 5-15 86 O B ol G FF r 9
(RS . 4l Twesholel. 1983
ta) MEEAMEBEEREE: (b RILE N RO

A IR R 3 Sem i TE
M AR LR 11 3em, B,
HS T HEEMA B, Mo
e} ) ) A PO O T O DR, WA
o A0 0 B E NE W D

EEENRT AT LIRS (W
5-160, THER R b R AN R R
W . FHARERERMNEY . DY
Meiimms, KW RMAmi Tt
BRI, Py K.

(Z) £4EE

MBSREMBPLIOER. £%
BEkEBENTFRNEA, LAkP@
[ F S L 3 O F 8 s
ok sWET . ENMHRELRE
PEME.SRENEEEE—E. &
LEXFHMBAARE, ARHERR e L6 RS T T

- i : s iMERE. (AHANTFRAL. 5
R L TR RN ok A (b R o MR
3 . 0

HERAEHEAEHRE. cRENEY HSHTERES. SdREnTEEN. 18
B EEEOELRAR RN TS, AN — TRR, FSRERA
BREE, BoRAASE SN E T RS () 5003 000m) MR, &K
(GO0~150C) MEN (300P) HETF. b TR mERERAGMH (petroleum), @
B —EHE, R EREERST (gas), T8, EHRNELZE, ERESERRELRD

u-ﬂ]_ »

iHTuuumm




YT, 2ANEMEECBHTMERARESE R, HEMERPHEKEY, HZEEBH
EYE MM AETA, FEPRALILMENMSE. A2l anmiERRE, H
RCHEESE83Y~87%, HMER L 11%~15%, FE&LHLA. PEENEF RN XE
MHE, BRAMESTIEEAMENBRSB=ANTEPERYN. FERIHUTIESRE >
33%, BREERE, ALUERMEE (oil shale), MAEESMHM5%~20%, FIBETREH
R0 4k TE R .

BBRWED, #RPVEEAHEY GFREER) #&, EHHMNAREAT, HE. A
BAHBER, RKESREN YA, BETERETREX MM, WRTRAESRE, B
BEAIRES. EXRELBAEDHNEINBEE (<700 AT, 2EX. BK. BEH
RAGER, THERBE (FREXNOSV) . BREZREENIBABEER, SR RHEHK.
E-PEREELATEAE, PEREREERYETNERZ . MERBHRARE, AR
. %2, h(FPL. B8N TERNNE. REARTELREEEMABHNEE., o
e, RMEREREE.

EiRAHES RS, T EECEOR%. &ﬁﬁt%iﬂﬁﬁF CE: T
MELARESL, HELETY EFFEHEATRAMES, BREABRAHNE, PEILEK
ERHBE=LHRTEEEXTRRNERLE, H S0, WS KL 74.56%.

I =]

BENPNHRAREZEREIEOARGE., 4H0HEEHRN. RWENWR, RAHA
BEANE, ERAEATABGIRG ™. ERFENARARIR, dTAR. XSRS
ERERR. REVBKTAMTYEAE, EARSER, HHMLBARLAEER, &
EHRBPRAR., KEERERNOHBAREREWEINRL, MRAER. 2B, AN

, B EMNREE. BEPEARELENT RS, SMFENAAERT =RE, £
A 208 T ol 9 A UR

W EHR

LA R MR, WO RS BTN, W, SH. B B, &
5H.

ﬁﬁmﬁﬁﬁﬁﬁﬁﬁﬁ
EEREBMERNEA,
EREERYRURE,
RBURERAN T RIAY.
¥RE. BEALEY.
FRAGEHRMORALR,
WESEE B E NIy,

Co =} o L = L DD
P A

+ Q2.



0% A@R[ER

EEAAREEHAOEERRERTR. REAEFASE, LEZLX. SHEERER
EHd. REFATHRREMNEAOBAELNZ —. R MRBEEONEEREE TIUE
TRAOXE, Wi, $ZFR, B1uF. PEABRSFHAK. TEWREFAPTREFRE
BELKTFRKE, RRTH, TR, WERRTEE, RARX. WPBE. HERL. B
HRE, FREBEX, WERRNAFARIN, BERAFXERBNOFERERY.

%ﬂﬁﬂﬂﬁﬁ-ﬁ%ﬁﬂﬁmm—#ﬁ&ﬁ,ﬁﬂwﬁﬁuﬂ%ﬁ%ﬂﬁﬁﬁ%ﬁ%
THREH AT RABHEL, BNEYRMARBEEITHARAENNE . RAHE
BEEARBSDEEERNAET, KAREFARFEHNHMSHERS.

BAMRMANEEBZBEALEANERAAMA, PEYYEORER. BERANERERE
AXHM, BERG, BTHEAZREE,. BESLRREYHEERS . W P02 ZHH
HEAGE T X/B, BHEERAREERMBEE S, EHRRFER, BENE, HERRE.
EREHLL, WHAALMBYR, FL10~13m/s WEESHHTAEMNER, #FEH
RET-&#ATNEEY. ARRENELERANESIRBRALEERT LB HH
FORTR. RFRID IR, ERERE. §E. i TREMBH NS L ROREIEN L
WU BA, REWMAARXERNTEREZ—, ZTMRAERER TR,

F—% AWREMSHEEH

—. AMEHN

(=) Hik4ER
W {ER (aeolian erosion) BREAMURKESHARMFERO U G RER. BT
BRI 1 . Mo dE P 5 2 o P TR B P A
1. skARHER (deflation) 1k i £ R AL 7 4 % 40 o O R TR 2R L 24 JRL
AEMENNIEANEGIAIREEROTRNBEEE N, RREEERRETE.
KRR, FARE () SEVRE ) BELXR (R6-1. REMK, HBEH
MERGEK, RREANTREIEENEAKBRORENE, SNERRASE. £
IMRE L SREANE., SSATHAREHSRRAN, BRLL.

%61 BRENESEDRAHER

wim/s) | 0.25 | 0.6 { 1.5 | 3.0 | 4.0 | 5.0 | 6.0 | 7.5 10~11 11~15 2030

d(mm} | 0,03 [ 0.05 | 0,12 7 0.25 | .32 | 0.40 | 0.50 | D.60 0. 60~1.0 1. 0~2.0 2.0~4.0

(4 ¥ B X, 0 30 SR 3 B 19610

2. BthAf B (abrasion) RIBEMNPESSERPHFHEHFLRETBELSAKDE. BE,
. 93 .



EnEEERMmEN, AR ERTEEASH. Tk EERE RN ERER,

ApftmsrdlmE S nEd e, W, BXE R P EIRE 30cm &. L
MR 10em BFMAEMA. HERANRPEASRAEE AP0, Wi NRE FahE
BB M 30cm )85 .

AN EERETFRENAMENER, DYAREL. AESTH. HELW
B, M EGHEGER. RPRATREEN. WafkilaE®,

(=) RAa#Rw~H

EEEGRETENMARFEGERGSERARASNAREE, tBH,

1. Bk 5 oy B pb 00 R AR ek L
TEAEAREAAEREL. SERORTY
ruM RO RN ER, BOE
L% O 4T M T o L AT TR O L)
Tt BEEEHYE, B2 THEITE. AER
MM, BEBER I m. BT,
BEEE-BASEMNEL (H6-1). SERME
RGN AN, KR TR
B iE .

2 #EE hEFHEOHERMEE. AT
PR 0 T A P R D b i F
WERETS, e R0E SRR
e h .

3. bk RESE B B AR T ST O R WD R LA T SR
Hh. EESTIMAMESEsERAAARES L. ERTAENS (M6-2),

Mo Ewn N RS

Bléz TREAMNBEAHEADRESER
MENE. RAMEYE. 1582
| SRRz DR 0 MR 1. BLOREE. o MK G
o WHERE, 7 WREE. & LEEe.: 5. RERee

¢ O -



4. Askikd ARBAEMAEHANERNOER. S35 RE. RWARMRAa%E, &
By, AnEmaanEme, sef X3 lkm £&, 5~20m &,

5. Aaks BUBRADARER, WEALEER TS AW ke nsRmERRE.
R, REERRTE. BERABRABMAKRBA, FARME . R H RN mIEMH,
WM, TRKERTLE, SETHERMBESD.

6. R A HBAZMERMEHEERMEROEST, HBTR, BEARENRL, K
ARMBRE. AFMMBRERMRE. XFRBR.

(Z) AR TR

HERMEAMATHG, AREMAENIME. HRERUTE ¥ KEe. =
A TAMS, EHEBATE, BRAME, RTERKEERNEKM (oasis), WHABER
MAZH. ke, AMERABTEIL.

Z. RMIEHER

RAOBEHRBYRTELL A IBRFARNANBEER. BEHERNEATHESF
AR ER. KW () =% (H63).

(—) i85 &,

1. &4 FRASNPE. TR
GESH HMREEEFHIR.FHE (<02 28
B. s h a1 8 g1 XU B R dE
WEE 3 000km Z AR KD, BF
2EWHEE<0.2mm, ZARET r02| BB
0.05mm MHY M+, BBEWHRE i E—
KAERERE L. kil

2. %% BWRAMBEHODE, E&EE W 6-3 REEERSHERT L
B et , SR R RERE N, Bl B
SRRAKE, FAYKE. vREXGHES, ARSI RMBENESNNRKE,

3. %4 ERAERT. BREAMNEENFIHERAMABINIE, FAEHE. —
THERNNERAXE RN~ DBEBFARACES 6 BRER N EAF 200 15K H kY
B,

EBERREHHERZSD TR, AP HPEREY— R G 70%~80%, & () B 4 20%
~30%, BBEW<5Y%. BB 0. 2~2mm Wi, BRELUEKBZNBRN I,

Ry, Bt A—FEEAERMHREY uhBnNnEY) PLUEERE¥E, 86
AVHBONENEE TR, PEREHEFERMAREKRZ, H EHNLSHREEELE,
HABRABRNAESETHERAEDERE., TN SERARERBH T EE, $H e
(B, PEARLIEFRIA. PEFARNKBYEREIB S, B ., BFE. B
KR EEERHIR.

M TESHEED, YEAEARESIEY, FEZAEZSHMARE. BENLLE, B
HURES, EXMAERR. FHRBEATHNRBERESIED, AFHERNES B

%, KRAZKEL. HAWLHE, FABRER. REVPOBEERLR. mFETRAY,
WHETEEEHRR,

A (]
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(=) R$TWiE AfiEa &

WENREEMENERERKTENES. RERREZHEIRREYDANLRE.

RS R/, HRE N 4m/s, HAERSHRRN 0. 2~0. 3mm VR, 12 JAKA
BRFREN 4~5mm WERE, NBBREHIBRKRTRAOKA,

REgMap B K, ARARN, ' HSPEATHF 1000t 21, MRZHLRER
LNEYFLAEESE, EEEY 1 Emtt, eRReEERELLF. ANETRER
WoHWM, MBEARE L EERLAER LN 2 EAYEEGE 100 0 kn' RAKLRAEL
BAFRRAREK ™.

FoW AmyREA

URBREREOED, FREOEBRDGTEAEAZHBFRT X, EERRY (aco-
lian deposit), HARZEHAHMLE. BERAERBNFEAR. ORKEEEHIEHT 5B
EEREEEEN: @QBAMEBY R, B4, ZROKES HEY., ABRERNEES
FESBETROTAFREZ AR TREMEIIEARR,

. R

R EWERRY (aeolian sand) MR+ (loess) WH, MEIKEBHANEBY, B
ERREzMUTEY .

1. AW ARV ERNSHREREROREERY, SRMERANEENGE, &
SEMTRAVE, RRVBHEIERTESR.

(1) SEERE, XEHBERNEEN 0. 1~1mm;

() BEES, FREXLXEA, OXFRRAARKEERAR,

(3) RABE. PHBRBEAREFENARSTYIRAR, —BRAFEZIFRIRT

4) RBEY (RRP) ¥ERRMBENARTERH,

() HEANBHAEELAALE, RS IRLENALE, BF “DEE"

(6) RRWH-—-BAE LW TR,

2. HaAK: HRREBMBHLHLLAR. RRRLARSHRETE, HERTE
wEER, TRASEEALEZ L, FEY “BRLRE" #HEE, R 4X10kn’, ¥
ERPERAFHAOKR, B, 7. T4, —BEEH 30~100m, BEW X 400m, RAE
HHEBRLEN: | |

(1) X®., B&E, wnzi, %ﬁﬁﬁﬁn/~%A.¥Hﬂﬁ(ﬁﬂ)ﬁﬁ;

(2) BEWRT, KWABREABNY 0.5~0: 05mm; -

G) BEEL, ATRESEPEHEZANENS, —BEVRAR—BHR;

D) TPRGUAEMKAENE, REZHMHGERBORESR, 2R CaCO; WIFE
BREE (BF=14);

(5) TBH,
=, RETRE

RECFHE TERERABEYEBH L, FAMHHAUEAYE, FARYE. Ay
+ Gf o



HE.
1 RRAUPHZAAFERASHEHDEY, EXEEBRN Y., PRELLEE
ARMETHREYZE. PRANEHEEBHHENTE.
UHROHHABBTERTSNNS HEHR. EVENEREHARR, ERERS, X
EEAREK, REAHFERRE, FRPBETHNR, ML, YPEKEXIFEREREE
MRS, WIRUWAREMRIE, K- HIHBLEER (B6-0. WEEE AR
MEATERERBE. ECFEBTTHARBYNIANDEEERS PR,

Mes WRRPEMERLTR
EH BB (@ . B/, ) 85X ERREADE
HEH MBNRERSERRE

YERNMNBEE, HREAELBNER, WEEEHRSENEAT, QRAE &) L
RS A ERM R B W RE Gf) EHORR, RN RAERRE, HER >34, R LY
RERE, BA-THSMNEE. YEAHOWEE, ERARTA#M-HOEE, AR

MEH (62, B—%ER 1~5cm,  FYEREHX, REDHHERE K, X
HREERIRRSEE.,

WENEDRE, BAR BELNAHARDERARD R,

2. T A#HF A (parabolic dune) RBEWIHH. FPELESAERNDE (B 6-2).
FAROERBER AR, MRS, HE 5°~20°, FRBE, BE 30°~34°, B ENRAR
fo 38 P A F , R, BT 5K 30m, BET3S 350m. D EBAN, BXBHLEE,
ERETUFAMYE B 15m T,

3. W& % (longitudinal dune) REKFRASEFAREATHHZRRASHIY (6
. REETHUVETE., FRALAANODBNE, PEOKEEERE %,

&

AEBBETFRRBENIRBEELAZ . MOEAEETHENRMBE, OHR
TRHORM, HE. AVREZVENTSE, EPRYT K. RpTREHkt, SKEHy. |
EXE, BRABMYRL, RAXBW HHXENFRAEE— ERSE+=#), B,
RERLBARBETEETHSXEVERERELN,

E B S

LoAEmR: R, REa. RABRER., AHRE. FAEYE.
2. REDEHRE LA,

. TEMNMBES M EBE.
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$x% KEZNMALNLZ

F-N BERIAIBEERN - BARE

B FHRETNE SIS AREERRGLASAERARRELE, BHBRER
RHEMARY ™, REEMADNBEERATAAR, RBROFYRFE,. HHH0EHH
(R RH D, Bz, RS 1 X — MR B SI. X— PR 5 o 4 & B BB B
BANT, EERANANSTERE, ERSIBFEEERR, |

HTEMIDAA TR, BHBEF 8, REEHREFXHE0ME. BETR,
MEFL, HEBARERBOFER, MR, K. RESHARGEHAR, 0%
ARHE, FERBERERMRMMELRER, MBmERAEAET. KRR
ANV BA: PERARBANASNELS, LASETE L2 E RN AT M, Kid
A% “U” B, PTHERVEEMD, AHEARALZYE, SREENEZBARE, PRELY
BERR, FAEE, SR HERERSRTSLTAR. XM EEnsmE:, 5
FAES; REDAEEABEEFEY, BABRREZE, FikESsH %S Es T
ez, SESREMATIER, Hit, o 0REE M50~ % M08 5 0 15 5
BT, MBI A

b &M MBS A, ERERNREGR -8, WRRERE, Hh%
HEMBSEEORR, AT ARRES, HATEFHRRAT GRS,

S EEERAREENRERSAD I ASBEG LN, F2SB. BE. &
REBRAZEHEAREN,

SBOTRENSAREIEE. TRNSERRETIRANARERES, NTRS
BR. HHBRLER. R HEER, GoeEnAcmREfTRLSMOTEER. 8
BNEK, GRANEEREL. EMRERFAR. BTA, MAESHDAMEER, HL, &
BHEGAEREARE - HER, TARAN AT LHFN, BEX—HHRE—RENKE,
SUR—-FHHMAHANE. TRMELLSEADIRRERNGLTE £ 0D,

MEHHE. REMRESERTFRETEMAHEREAREERNERGAD, B
Wak., BHERKMNME, A HRBERMAERBERA: B2, WA,

HEBREZHERTRENLE, FARGET R, REERBFRDOEMHAD N
RN ERE BRI, RRRBTYHE, —BUER, HESHREONN, A3
WEGEAEEE, BRASATIR, YMASHAMER, BEE. BAFEHC TN
BREE, Rib, WEWK. BTA. d, REAHH R FAWFHEFTRLHZUE,
i LR E R AN T RN E, BREAATRALEIRTREAR, B
EHA LT ERMBHES, HLSIZSERNTL. RESHNBEEE, CE&MARLH
MERMAREE AR, FRAREEEYE,

ERBESHISFERERORBIRAY, BB KNBRG SRS, BHFER, B
« OR » '



BB RS RTRIRE.
g ¥ REEHR

AT, RS EE Y RENEA SRR RS (dagenesis), ERE
SR, TUEMP MK BRI, TN, WK, MMERR R R R
R, BREENET, RERANIEFRGES. B, BER M,

—. EX{EHM

FE 3 #E Al (compaction)  RIFHMTEHME L WAKRNARUMABES T Ko HH,
LR, ABSIEENEANATIR, MERMA, WRYRZRNEE A EN
Ky HLmPkoREHES, LBRETR, LNEENEE, BARRENE, FEANEE Y
M, MAAEES, mRBrRt, HILBBETE 0% E, SkRE 80K~000, BEXME
AERESFOTE, RARER Y 20%EH. h FAMARYRBARELRR, BHEXN
BREERTR ., BH AT, EXHRREE/NF5000m, FxEh, RAMNEXERS—-
ERSEAAYES, SHHFELMRE T EBEE.

—. KE#ER

BeghtE Hl (cementation) 4B MFL BRI WP UL EE AT 9T B, H 40 LAY T B B JBURL B
HE—R, REREENNRALRE, REEARD ., 56, £ORESHRYRE WX,
HRPYBRESE~ENTIRGELEY. BREYLORSWASR, BR, &R LR.
THEBREWIRSTRYENER, KEHBTAKEXR, 450 REFARPUBELERN>
9.

=E.ESRER

EH R (recrystallization) EHFEHETHTHAED. E—ENEHN . BEEET,
REERSSAEMPEER, GERRENGERE, BNREERARRE, WTHTR
VRSRENTE. L¥0RY. EYhEARmERRUXRTABMEREH. WE kA
MKBGLEAMFATREAMTROMGMBRNARE. EERFEARESR,. STOE
BEED. KOAEERAX. PENTORALEEEREEERER. —ABHE, B
BREER. SBRRARAEDNERBNES &, ERENL,

SFRERRE, IEBDRENGHE, RERARASNEDREK,. BEHREENH
. £YHREANEFLRRERBERES. ARENEENEENERSHELARNA
HEXMTFREEMEREN T EHIE.

FZw ARE

—. MBRENTHAS

RENBERAPYES KEETOMN BUENFEHETLERANE, HARERAHY
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PR S M 5% . BRI S Y R KBk B AR, HPRAS SHWR KRBT
RHTMEESYERTRETCUMAL, ABNATCANTUE I0MHLUL, ﬁ%mﬁmﬁﬁ
RERMTHE 20 47,

BELOARANENT W LELY . GBI KREANBRET Y, QFAH. #KA.
BER. AEE. ¥1¥ . FWRE. ASF. AR, F8F. BEY. BEARE. Ko
X, WEE. SKTG. ASHEERENAENT Y, EERENETRL, Mg RS, WM
WEBKEABPNIBEREIRERN. K7D, BE&T. BATEXREEEPHEE
HERETPAREREFRLIRENTY., FBA. OEA. AXSEERRABESER
HSERT . Wi, BEPERBRNAELDREATEFSAN.

=, RRENER

HRENGEHEBKARDR (BB, SRS MEBER., K/ SABEEREAEFRE.
EROEHERE .,

1. RESH RESFEROBESVHBARREBRETHEREH, REEEYEN
BMANETHAT R, ORREN, FEHEBRE>2om; QU RER, SURBREN 2~
0.05mm; @HEREGH, EHEBEKEN 0.05~0. 605mm,

2. REHH RBREB<0.00mm MERMEEZENTBHERLBHENR,

3. ABa#d ROMFNIBEAERVNERBOFAFTHEH., &R KA K
Ed (Cd4mm), B8 (4~0.5mm), $ & (0.5~0.25mm), MK (0.25~0.05mm), HH
{0.05~0C. 01lmm), ¥ & (0.01~0.00lmm) F@ &K (<. 00lmm),

4. 24h¥d ZHEPRAEAPDEREEANEAFRRANER. BAFH3 Dk
HRANSRMAI0YNE, YRAMERENEREH,

5. Ky EaH BAMAHAXLUEBYINKRNEGTHAENSEH. RERBERN
KR53 BB EH (>64mm). K NABELER (64~2mm) HEXKEH (< 2mm),

AReENENE—ERELRBETARANEE, RAHANERCREZ —. HRIR
BaRME N EERE. |

=, MAENEEWE

PR ERREAE T EARBANZALFOHFA T ABRHEOEERE. R
ERHERYEE, REEX. ¥RNTREANFIVEHENS. BENEAEERNE=ZX
% (MR7-D. RARBEHWERNTOERRIBPERL, HEBSREIHE S RE Tk
MERKE. TENERFADERERALED, ATRES, K, ABRUAYEE
ERGERERERMERNEFIREOHEE - ERBE LR T RM LK FRSIE.
PR E s, TLUFEGSAASRARNBEHRE, BEGHABERERBIEREV K
BF. '

(—) ERME

R (bedding) RUIFATRE SN —FRAENE, REAIERTBEHT B, HEN

e, R EE. BRANEHIRLS, ESATRRERTHTE L BLRAL RN,
BRHEHGHARSR.
*+ 100 »



71 NBENERD%

Bl 8 B0 My 1k L 5 B o i 4 AN
I EERE
KERE . BRES i mEEE . 928
HEA BRFEEGATEE), AR . BR B &2 W%
BRER . ERER
1. Bt
_ _ I. S I. Wik
EE. WM. AEW.EROEE. R . B A T
ok 3 _
1. BERE
I. Hthig 5. E9Ri
nERE.QEEN. FALE PRAAE . ERKG
N L 11 R Wik

CIERE ek (PSR ER Y, 1595)

HE CTHRAE—NEMEEAR, BELEX (mo) NAL, XEKE.

BE CROZAHNAERENNSBEATRY,

ERA EANAEFETEEANERAS, RE-ERBMNEANT (B7-1.

Bl EHRAESEEZR4AMAE, BRENG
BPEETBMAKE. KRS HRENSRTER
BYRERRTAEANARETE, B R0 T @K
RE, PE@HREE. A

BEBIHLGRERL, ARABEF-BMERE TS
B ESEZEHEESR ETURERERAMER LT AF

WAEGS L, FERAF . —PERANN—R. BRE T
HELBER, BLEXE k. KENEETA N, RE
(Z>1lm}, BE (1~0.5m), 9 & (0. 5~0. 1m), ME (<
g. lm),

EEMTERTA.

1. A+ 58 AHEENGERETEATHTEN, M7-1 EEMTE
HERH—K (A7-1, ). —REEBKFEPEREN RBRARE
BYRELARARAERG, IRRANKTE. L AFRE: 1. RRRE: 1. R

S0 ERAE AWERAGEZREDERER, @y P O BKRRE G ARREX
S . G MRERM: B RE; A WK
RFETHEN (W71, D. CREANRERMES
WERTHRY.

L MASE BE-RAAZARINERGM B7-1, 1), XTHNEREEE, B
AAENYE, ABEA, ERAER, BERRENTYE, EEHREN; MRAER, 4
BHRAGEMR, ERAESIRTY., HEERYRAN BREREH S ERINRET
BRY. RS HBEHERERMEERRSEE, Ry BTN RRRES T
B,

4. BAEE BREBFEANARHTHEHEAMAZFELETHRNER, XHAT
BE (F7-2), #7528 R KRy RA .

+ 101 »



5o LEEEN pRHERAZAYEMARAMERbRFERED
MAREFE(EAAEN . EXEREANFEPLERERE. N
FHEREER,

6. BRRE® GEILt+HEES—EEEM. WBEEREEER
WiE. BEARS. Be, RN, TRERER, ERAAPRE
MR Ry AR o T R B A B a0 PR A R A R T T
M.

(=) K&k

LMEREREE AN, GRS R E R T L
o, KB YERKGR (bedding plane structure ). 8 1 E @#H
A - B2 REES

LA HTAMAEBRSNENED, ERERAHEER Ll
e — MR e, Bk, SR EESE. AN
Bk, SN, WIAMEE; SAMAFEMEL S, WEEERER, KRR
MERES (O 7-3. YRGEE N EERE ., RN AE MY E. EERE MY

73 BEW-EM M- BEREEEE=EM
(p) HEHEM: (b RiENE (8 Shrook. [%81

RN EHMNAESEL AN, ST TR . EEWERT MR8 (FT-1)
MENLTFH L EOERELED. REETFHEXEWE T
EMAELE. PAGHAEESAE REEMMEL, X
EEEY "V Y, EHdeE “UTH, REMLEE—.
B FHERN AR )T 2—Gom. S LEET LM E,
ERiigimrdiRitag Lo BEY. iR
100 FRL O ol L 3 T L O R ke o R A i D . R
it T G e R ) T O 1D

. RAAEA MTHAEAENFERNREER M 75 MW
e Ty L S R o R L D MR PR 750 1 W, 1982
LR R A, MO AR A, AR
SUEHE SNEERGAEARHREAENNE. FSREESE B,

4. i AN E BREWTHDEHOE. OF. AET LR, ERETED . 0T
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PUBEXAEA, ATHIHNRDERNELEELEEEE, BENERRAERUTEE
REAMAR, HTERADLELED, HARE. MEREBILEYWHREHTZN, WKL &K
BER. BEMFAES IR IR 0T 185880 TRIR.

M. ARENBE

MRS NEEAVELANKER, FEGXTANMRERELR, BREEHES
hERMEG, NKEDEHTARRAKGHMTEALE, HERRASE, Hin
Bl AT WREERAYNSOH RN KER T EREERH AT ERNBIE,
A HEENRECTHERAR. K LHARN R HEAATAE, & P ERRE, &
Pt #BAO6, SHIRINERE, FHERE,

FBE MR BB T AN ST AANBURE, P, & RE RN AR E
ARREE, ARSEILE, AREHRRNRLR, TEERRCIREL, CLERHK
EERBE RN, RO, RO, KEQHIAY, —BE P HRLTRARLY, kS
FESRANTER, REBSRANFH Y. REEFESE P HERBRET H (BRT.
RARE) AR, REBRILRFERENTARH,

. BRMREE

REAAYKERE, ECHRE. RAVEHRR BRSNS BB EARER AL
ABEEARENETHEARY (R72), AHEFIANHHREERE, BE. BPE. B
H.RE.AOKSE. HEE, BRE. £0E. KLAKE, BRE%,

RT7? RRES%EEK

& H B2 BEHBRE
HisiERs QL 4 -F - RR-E9-eEn g F:F
B (R B> 2mm) $HE (R 4F > 64mm) g - E ) £
B LIV T3 .
(R 2~0. 05mm) (M2 54~ 2mm) Ras sAE WA
BErH BE WK -
(H43 0. 05~ 0. 005mm )} (B 1< 2mm)
s
{55 <20, 00Smm) B

(S 1986 05 8 )

lo#g HERAT nm MHERBARAREAR>SOUNABERIES. 254
HERGEW, BERF— BRI CFEARTHRENTURES, DHRER, TRES, &
BWMEAHEE, HE, HE%. ERAERVEAR, WKABE. BRANARE-BF
BRW,

2. B MEBNZ~0.05mm MWENARHERAESRS0U NI RERIDE, &
HRAURENW, RENRSTENER, HREKE. 2B, URSEZSHETVYS. ¥
BYRAEBE. REMKE, RUETEADROKRSTUUS DEPE (BB 2~
0.5mm), PFE (0.5~0.25mm), WEE (0. 25~0. 05mm), HEEBRHSEE. s
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BERRREM,

3. BrAb g HERN0.05~0.005mm MEREBEFERTES0NHNRER I
BE, ERATHDREN, BERAUFRENE, SASSHRBNKOGNER. BE
MARSUER., BEYT, YRAGSEZH, RRYERY. Btsd LMK TEER
MEREH.

4 HEARE HERDTO.005mm HREHERAG LIV HEARNEE. ¥LEN
+EMEERG. BEAERAEZE (B . MENBTFYEIERAX, A58, B#0ORA
REEH, YEABEMA R ABMEN, HFARNE, TENERREARYER A
RHRAAZEBTEAHFTMERG, RS CARRTEEARENTIRKZEHL. XX
BERHRER, RAREEE LS. HEBAVYHLERNATRME, X4k, ERERNR
L ERREATE. HFERENAE. WASS. WA ER-HRALFNMEMNY *HE,
BANRELE, APTTRBRAGWSMEMN.

5. BAE RRIEHFBOVULARNEKELA. RAEE-BAKER, FHELE
Bme, AR, BRA6. KERALUZRE, AKEESHEE, BRRFARKESH
KRR, MEREW., A REH. ARNSABEYERS. ST RATRERAIBHE 25%
~50%Mt, MHEARKSE, BAKASREZAMNIENESG. ARETHTESOK, K
RE,

6. 5% R—WIThACATHERNBERLE. SO IKER, ARARESHE
NRGW, ABEBARIENE, EERAIRK. AZEERTREFE (RAEBRA
Bith#l) &, A5%KES. ARKEIE. BUNAZER— B EANGEENRILIRN.

7. kL B—MESSO,HAHA, XS0, R8I 70%~501. EEEEHR
RN, BALBREUNEREH, WA SAE,. EoafnER, AfaRE -8
HERFEBNEL, FEBRR., FHRMEBIR™H.

8 Rtz HABRATMmm WA LARERBAREEAMEN SO, HFRKXT 0%,
ERREEAR, ¥AHEXIEERRIE, REBIEGH,

9. Kohmkg MEBN64~2mm M AMBRBYEES A, BXURKRFELE
ETRNER, HAKRSEAT 0%, KB ErtE, FAEM, E45EALOKE
B RMIE, RAUABEN,

10. k% BHEADT2om MALWEBYPEEMRYAEL. BRaSHHEERK, &
AMALEETERARLE R AERALERLKE/LTABHNEEREE. AT KURE

WeEdEPRBFES R, ERBRBWRAFT —EMHEE, EXLOFH, LR EH R
BKEH,

h &%

B FHERED WA B0 R BRI, WS, TBX R R R,
BERAREEEN SRS WTHE. AN IBBEENNERNRERSENESRS
BEH, BEEE. A%, HRERBAKEDSEEEA, S-S0 RERE RN
BBy, BUEEL. BYE. BEER-HFARKXELERIN . RANABEERE. B

H.BEE. BE. WA, aKE. A8, BAARXLEREAE, HRENEERRE
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Wﬁ%ﬁﬂ?%%%ﬁﬁﬁ%%ﬁﬁﬁﬁﬁ,ﬂuﬁ%ﬁﬁﬁﬁﬁﬁ%@ﬂﬁﬁ&ﬁﬁﬁﬂ
BN,

§SREE

1. ZiAWE. WEER. EXAH. REKA. EERIER. BH.
2. EmEBRAEHMEEK.

3. FIBEMYMARLGWER,

4. IMEMHERTEHRNA.

11!
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EEH ATERDITTEMA

ARAENBELAZLRITH I EIALRBIIRLGINRANRA, 04
Hikia s, ERERARLAKR; SHESANABLRMEMELR, S LFP RN
# & AR, '

PAE BB HRAHR

F-4 EEFHR

RERRMEN S AEARIAR Graum), BRWHBERFEASRARE. BEERAE
X HEH (bedding), ¥R FIHBERXKLEY ., CAKETREGARABKNR T, HE. &
B, BEPRFCSHUELEHN B LMRERSEMBAHRN —HREE. ANERWHER
EEARREBRTEEN. KERRWER R TERE Y, ©=RmBR T REMAKERY, 0
KR, WER%. BERASRRBWETERNRERNTE, R0 EREMEEEHEMH
#.

NBEENRGETRESAFZEAT, REEARANHK, HISAE. KTHEER
KiWEMESFRAREE, F2BRARERM,. Bit, BAARMRERSRE, ®EXKFE
EHSEMEEREATHERNE. RAEKTHEE, TUERRROBREHBEH AR
WAEMEM, A, HHRDIIER, MWIEREARNERES. Bilt, AR RO LA EER
SE B TR M R LTI AR R

—. BEHFREX

BREFEMARNE (BEEE. VB, WX LAFNMEXNEWE, NE%H
H%) MBEAEEH&R, ERUAZTENERFUEAEHNBRERBEN, MEER, M§
MAEARBERER., TALBEEHAHREFRER.

ER BMENEESKFRELMEBSR (B 8-1 F AOB), 7 1 28 B 5 1E w0 m Bk
BEERER (strike), FE PRI G E 180°,

e BENEREESERNKREEREMEAME (HS-190D), BRAEAFEL
MEEHRENEFER TSR @A dip) (8814 0D,

A HEEBLMBENSSEEKFEHENBERZANRA (H8-1F«f). EER
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Eﬁﬁ%ﬁﬁiﬁWB@EE%‘IELEEEEK%‘E@E‘I%%oﬁﬁiﬁﬂ?ﬁ'—‘ifé‘EEﬁifﬁ]ﬁﬁﬁ.
HEMSZNET TR UM AMAESHERTHLOREERNEHHFAEA. B
BALRENTHA (dip angle) (F 8-2), '

A 8-l FEmm-RERFEE 8-z MBS wumnxs
o WM B 5. BHRA o KERE S8 IEE @ ML A

=, EERMERED

REESA LS RFDSHEARR, HATH, HAMNETHN, T=SMERGE
BABBAKFEE. MBEEMETSR.

(=) REEE

KE-#E (horizontal stratum) B — Bl L& AWERHERSXEHENER, SHE
EMBUREEEZAANARTHTRER, AENKELE, BI/RE L L
KNGEPRUAZRME, £F LEKETH,

KEHERE W TFAHIE,

() ERHMEE L, BENBEFR TR ERRTARES

(2) ~HKFEE, BHEET, HEELEL;

(3) KPERHAE (MERW, REZAMSEER) YR, REORRS,

W) KFERHBRZUBEE DHE. EEHELEMATER kT EERER
WEEE. XEBEEFEE—F, BEXEBRERD . BEIHBEEX, ¥E% %, BEX
HBRER, FENNSEEEAN,

() MM EE

WEEHUETHBEMRGEKTER, BREHER (inclined stratum) , HE S B2
HBEESKFEA—EXH WAKT O, AT o0 B—EEE. BESEAH. B—H
EEMHERY, BEEERBHEN - ARBH, BAREN —RRGEHH— 5.
 HBEEEEMTHE. |

D ERFHRAL, EEMBAERRASHBSHANL. FRAFAUSFHLERE
BE “V” FBE, AHARN V) FHEN, |

@) —RBBAER, HERNFERH, BEEREROHEHEHE,

() EHEEHBRXEBRETARRRNIESE, ERRFEENHH, HEEA, 2
ERRAAESAREMXA. YHESHEERAHR, BAREE, RELBRERK.
HEERANR, KESEGEEN, HWEEER/D (E83), YHMEATR, SEME—
£, BELRMARSEEMARK L, A AN HBEEA, mﬁmﬁmgﬁ&k

(Z) EL1%£E

FRESKYEMAREANMN —EBBNAETER (vertical stratum), H¥ 2EBEBEIM
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WERPENGER. EVEBRERERRE L, HBFEFL
ARBEHERM RRENEMEERESH. ENBEDY
REEESERFEME.

Bo¥ MEZERHRIEIA

—. MEEHHMENED

# 3% iE B (tectonic movement ) B i5H TR A s
HEMYBEETEYREMNAKES. AEEHEH XL
HAERE, CESEARNRELA. RETR. #2%
ZHE. SESINM. WEESERES RS RH A
¥, MABEES (vertical movement) RiAKEiEE (hori-
zontal movement), AHEZHREET TR (G HER
¥RHE) MEsh, FAIEOBRLEAMTRE. KFiE

B3 SR I AL HERTTTEE (ANGERRTZLFH) NEs), ZRBA
. oAEER. L spmsEsmey, BOBBRKTFUBHNER. -8R, AT EPRUAKF
L HEMEAEE BHRER, MEESHEERM T KFEHTMRIEL,
MEARBNETHRENTREA, AMNBLESAABSER
E A EEE, ﬁﬁEﬁTﬁ%ﬁhﬂ@ﬁﬁﬁEﬂﬁﬁ%ﬁﬂFﬁﬁmm%& WiEEHELEDN
8] 4 Rl 3 E B (paleotectonism) , Bi#IH B (neotectonism) MBI EZ (recent
tectonism), WEA A EF LR KLU NMBHTEHBANRNESHHERESH,: wEE
EFE L RBNEHHmEEs R NEE; fﬂﬁéﬁf)\;ﬁfﬁfﬁﬂﬁﬂgﬁiﬁlﬁ?ﬂﬁ
Hitin s,

= BREHNBESN RN

AREFHAEEDNF XA ARAREBNG, CHBBENN,; BEKYEH. &
HABEY, HEIBRRTHAER.

(—) £ RANH—wE

WEEWHEHN—HERERLR, AERK—HERNBERR, BXF, SHA
FHGEREBMA 500 TR, BHASKRANFTREEREDN, AEEHR NN
RICIERME, LR EOBFEBR, THEENY 20K, TLEXREEERNSED
MBE, BXumE RO GRS NN,

(=) BEMBAEES N

BEBHATBHCBLRE. RRYBFERNEMBIS, ANESE, BRED
*, EREREEREEHCRARBRBEFORE, S5 EEN TR E RN E
REBTIRG. DEXNEES, TRAAGEPEHMES 108845 KI5 10°88F, &
HUBENERMEERILFEDT 7000km, EEFTHFHMERELAERTHE, B XHE
BENSERT KEFRMEL 13. dmm/a, FHE 7. 0mm/a; AL ERPEOT KEFEA

EMEMBR SOmm/a A RXTAGEE - KBAFHENAREHEE, AEZLUET
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i 10mm/a, lid caMBERFHRARERZMAMOOENETSEFHNE, E#F M
WG 200km, MiIEEEE-ENAMEF—TEERO, E0ENRXFEDNFUEAR
s, MAEREXKTHSNE. O R HATHSHEE 18841899 0 10241025
FEEKMREE. AUTLUHESE Y P CRERENFEH MRS (18-,
(Z) ELEAARES
: FRAENARRTHEEZTHE
U EFMEM. ENEd. e hik
Wil FAEkE~=s, a0 8 s
ME . MMEeRsE. B, &8
GETFREHMBE, MLERAR
HE.HLRS, SRAEMAE. SE
MEAH RS SFENE AL,
AN, e B DAY T
WTRMEE. nEESFETRAG
W B R N = S AT
M., HNEERESEd=MEWNE L
FHiERh.

RS ME, HARRSRELIN
BFLTRENRENTE. BHN
%, 8 7 0 A 9 ik B . O TR T DR
. P Al A A R T LR R
HEd & 0. WG ik T O 0% T
BEmEmHE, RHEMESRLHN

Mi: BEDEEMIPCHEATRSTER ELAEHOES. O WM. &

(MR, HAMNRERS. 1088, Wik M. CRENEE., Sl PL, WA
PgmLmR s EREETE,: sk FEHEN. SRMEERT. BEEREERY
8 A T Mabd B 1EEE - L4 TR, BREE, 5

B FIRESIBLE b M.
FHEIMLCRMY, ERHAENARMABYE, RESSHMAMLRDE (B85, X8

BAhWi FEARER. AT THGL FTORERE. MG RRRRERY. BR
M FEW M T RS,

MRS R EEE WL R, bR SRR RN =
MAEAIScR RN 5, ERAHENEMT., RENE, cHRREEEN LT
Edh, EFEENAFESEELN. FEAFGEREEEN Y 0 lem, B SHRM LM E NS ET
B, EEMERERMLUE. DTHEREREOEBERER, REFIAEERENEE
PEARERT -EFELdtsndnmnELiniHin,

FEMRAAREATMEECARFHESOERERRRNEE. ZTRETLx
105 FEF DML, FbRPE, FREA By RAEEAREN I BREHY 12m
MARGH. ET W3 6m -BHADRES, HERER, HE2Tm —BEHESTHKP,
EWLEDWENR TRl FEERS Tm AR RN, HRERL. REAR (F
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8-6), EFEHALH, EERH®L
HEAAXWETHAF@LLT
6.3m, 2AF 1600 F 7k EF, 1800
ERELTHRRNVE, 1826 £t E
R # W8 0. 3m; 1878 A 0. 65m;
1913 %% 1. 53m; 1933 4R 2. 05m;
2 1954 4E % 2.50m, HTFREEEHN

"MFNSE 4G4 17.2mm, AL, REHRE 2
000 BEEPYHRILER R,

BT RY R 50 18t B e

i
I
l
1
l

=, ENMEEINER
He-5 M LENENE LIRS THEZEZHCTERE AR
(RRRE. 3 BWEL, 1988 T &, 8 JU 8 J5 30 o 7t A AT R

| ABERR-WEREE (R85,

. AR RERR R FHREEFHMT
2. BILEEFFARS (RO

BERAREAKMEGHEEHM. L
‘W W 1 i3 3 B 7§ A IE IR R

3 BRI, REBMER.
x . B,
| B (—~) ERARERAE

““WQ%[: T RN VA MR AEE - ERE L
'MMM%M?QHW RO THEE R, HEEHT
Ty i 1L 42 8 L B AR O T R

IS 20 fﬁl’j};ﬁio mﬁﬂﬁﬁ:ﬁﬁﬁﬁﬂﬂ&

M 8-6 KMEKEWRE BLHRERER TR, HEX

4030570 e v R B O O

FEBRTRSENENRESS. —RFE., TURE NS L6 1K T 20K TR RET, T
RORELE, ARSHARITREEAGRN, AROREUNEH. EREEDHRE, &
REPHANEXET. RELREA, HREZHHNEBE, WARRLHRERE, HEFE
e, MR AREER =B HEENRT, REEEBHBREARENE, JRE
% 5 000m. Wi 4% #bF ZB{X 700~1 000m 45, BRTHWBXER., AP it B EZ SEM
BE, SHRAEFRE. (1 200~300m ZEHNERBETR, TR, SR %TH B RN
95 B RO ARIE

WERERMETHREENES. FARBENEAT. —EFETERMTHMNE
BHE— &K, WS B R KA AET 200m CEHMD, AR, FEBRERK
BENLEXE EFROBENHTY, @3 TREFEAR, WX EMMmATREEL, K
THEESHEMEREE B, B2, Uik, BENEEAFRHRE-LEN, B8
%, BHEEHEM CANEERKL, REWKHEE.

(=) REBRMKEE

WEFAMAHERELE, RASEHARBERFENCR, £X L THNESEME
BAMARAEMARRARE,
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1. #4#BX R (conformity) RIEL, THERBZEAFREALFT, WEERES
MEBXR. ERBT-MHEKNLTHESHENBENEGT. DNBEHMERTRE,
REEABEFEERHERE L E, $XEHBHAREHMBER, RHTAE SR T
MEERE, MR -EEHEEREHNBEERES K.

2. AELREX & (unconformity) RBELTHREMBRRESE, F4YW B0/ 5k
KWEBEBXR. gAY, O¥GFARS (HEES); ORABETES.

(1) FH5AEH (disconformity) FERBATE ST LT HE M 2 08 7= R % T
i, HEAABNME S TAin., EABEBRABRT -E8E (WRBRENESE) 25,
B FRES, ERXANRBEEANE E#HBE, FREBFASLIBERER, X
MAEBREFADEBETH, TAERANIRDE B, EBE (MBEERNEHE
E#), BRRARRE (MAEAHE). 2R ERAAEGZE, BETESRAL
M (WP ZTHEERAR (WERR). L THEHBEZRBFHER,

(2) AR AES (angular unconformity) HAIARLEHETHEREZ M RE
HEMX, REMLRME -7 (B) fin. ERBAARAMRT —KEHLE (NAMEMEE
£) 2R, UREABEARIKMARK, TAMEEETRERNBNETE. SHRTH
BREFHTEB (MERFB 6, £, TRERE (FEESARR) 2ERBEERLM M
H,. DBEEERERAEHZTRE,

- 1
e | | - | N
o = .—.'.".i.'—,T“.—J.‘T}s —l, E’.‘:‘:‘:‘:_:“:‘}g
A f T e SEORITTI il =5
------------- }0 * +:n>p&v}0
o 5 D C
from =
mrm | | . —ds |
s e o e | 'y -— == C
B SO 0 _Q_Io o }S ,/-\_/\m}o WH.:“TN" N;. g
......... }0 f N _.}0
o 5 D C

Ms7 BERABANEADERELEE
O. A\F: S EHE: D BER: C O%F: WLBEHEED M

T, BEEMXRETRUEEDHFHS. AEARENEENMNNTRTEROE
&.

(Z) Wit

WEHE (geological structure) RABMANETE . AEAEKEREEDOEAT %
ERERREMNME, RSN EERR Y, SENERHNNE. CNERRS
WREDWTRER, BESY. HROLARBE,. BERXESNE, WHRESEREY
EERHPNAEEHRE WMEBLBAEES) NHHENH WMERDTR. K AR
ERARES) ., —MED. KETRAORE, MEATE, BEEMNESR— 8 &
N R R A K TR S E A, TR SR R v R R — S
HEREREEKEERMIDR,
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BV MRME

AVERAMABBEHENEPEARE. BERENNINE.,
—. BWHE

B (fold) BMELBREANMENR, ERHEFPHERHE (MBEE. HE%) &
¥l W8 RNER.

BRTEES, EAZ28. BEOARENEXR, MEFHRAAIMBTHRMEN, X
EPERF LORRERE RUNENHRAHTER - THEMANENE RN LR B
FEAEFXRMERRBAFED., ERM T 2T FHEALR=R. A AESHER. Bk,
RNWEHEAFTEENBLEE LAEEFEREL.

(=) WEHELEY

BRMEFLBRHA, HEH Gnticline) M (syncline), HFHBEHEHLZHE,
KmdwEZARn, AENEAMEEHRFASHAEE (88-8). aftEREHnE. K
BHERBRARN, ARECRBBEEN AT MORYE (B8-8). —MWAT, a8, ¥
HERABREOEHENTH, RERRABBEMMES, MEH B TEHOTH, &
HuZamMEaEnas. A FEL, 2BRAL, HRERURENRE, FHEANE
WRESF, FLEERMY, HHRUHA. AMERAFBELETR, EREEHEM, ki
B (S8, BRRAPHENTAMERHEEE, BAHN, FIEZHA.

- Cs Cy 0 FEEC 5
f./ qﬂd%& poa
Dy f A\« w %fmh
Xy A R L
7 T
SNl L’ n O
- /// Dy \\ oot
“k~ﬁ/ T
(b}

Flss HPNEMELHEMSEES R
(a), (b)Y WEGAMEMS. HMEFHY

(=) W& F

BYEERARENEFARES, BYERFES (B89,

Lo# (core) BEBENDPOBANEE. FRNSERESTRENME, @K
BEERETRENAE,

2. R dimb) ZHBEHMERPENTME, SHHORARER, F—HEFHFH
R,

3. #4#% (hinge zone of fold) H#WEE WHET A — BRI FS -ROT RS,
HYrwmmBERBIOR, RER, GRNERE, BHANEEEBA LB ME L. LR
M., EREBEMAEHE (E3-10) :

4. &4 (hinge of fold) R —BYA MEEM LBATHSMER,. BATUER
HZ, Wi RMERTR. BRANSEAFRTUEATN, HHORE M.
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5. # & (axial plane) FHEPVWEHR CGnEB@)
MBAERAEHRRHE (889, Eamk —MREN
thikl, CALUETHE, RN E. a5 kE
RH AR A LR BT,

(Z) ARG EX

R —-EMEX - FRXANERTE, FRE
B AHREMAFZKROBREF LU -—SHEASEEXR
W, EMNEERER—MEENPRE—WiEEHE
ATERYN, FHAFEFRERR, £-2NLARHRA
RE—B, KESOAES, RAIBSVEAATR, &
BIXFEALARREARAKA,

1. 54~ Eh4 B ITHRE—AIKER

DAY =B 7

e td

Ae-9 MURRTER

fHe10 HiTMELZTRNLHRYE
(2) HARH, b LBEN; () HREH, (D) i
MR RLRBENE. APEL, GHSRAMEANKERAENERBEETHEM KSR
B E, WHHAEHR (anticlinorium) (A 8-11), B2, NEP RBAHBES A BN
WEHTHRMXRAEARLNEZ, X EH (synclinorium) (F 8-12), EE R &

REBEREMTHBAFENEAR, REALUFPIEMRBEAEL,. MBREXLBEFHH
WELERRERYE.

Swaag* + B EED NE49°

B o8-11 X3y ) i
(EALa, (HEmEE: 1990)

2. RBAAAALRMAAE MIERXBY (separated block-type fold) #1— EFIF 4718
PHR, KBLEEHEFA, 2ATE, TR ZRA0ESLETFR. oK) KB
RRHEFMBERIHEE (B 8-13). MWK B (separated trough-type fold) SEEHE,
RETEZAMEABEZERE, MATOMZENEHATETR, ¥24R, Bl—HF—
WEHBRANNMARRY (K810,
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P B-12  $AE P M X O ) o 40 3 0l i AR
(EREE. 19907

R T S S L 7S W /AN FEE
A AN STON S Fo\ S B/ 6 ST VAN NS Y
= PRSAN ———" P
Ties Ji+2 J1e Ti+r [ Tivz 3y4q

0 % 4 &m

#3813 Wi KM EY
(@R &M, 1950)

As14e BHEE—HHREEE
(L E. 1990

B s-15 &FiLhmiss
(EhkEH. 4B A Buxcorf, 1990)
RMEXRETRAABES TARHETUEERE, HEREPUAEYE (ura-type

fold) (I 8-15), R E, ¥R A NERBEZNRHLER LRBERBEEBHER, 2R
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WEHE, AR TELUFERAMRARE,
—. BiREE

(—) BREMHLALALY

BARAERR, SRS ETHBRERRBN, A%, PEAKREE. LM
MU EETBANERE, _

1. %2 (oint) VEHEAATMAR, ERFAHBRBUBAER, ERHMREIBEAS
RERI TR, RIE BB BT AL R AR 4R

(1) WHHE (shear joint) WHHRHWNASAABRRE, WVESRERE, B E
FAMAFE MR, WWVERTFEAR, s g, BTERFUHRL, TERLE
ERTHEM, RAGOWYHENARARE X WYER, X WHEETREN, WEEAIHE
. st AR

(2) Y (tension joint) REARMIFEMBERE. KTE~RTEE, EHTIE.
BEYTEREMSH, YEFNF >0, VHEERSE, BERE, KWEER R H
HAR., SRMERNEE X W THEREGBRS.

2. W4 (fault) WEERABRVEBENEAAHECENHAAE. HWBRRAFIZ, 24
RHEEMEWEZ--, BMEBEEE, HEF KA/, AGETEBE+. E. BHTL
B, -5 (BIR-ST) BIRBSERERPEILUHRK., ABEVEFRE EABLNE
MR, THESATAREVEENIE.

(=) W EHLMTEE

ﬁEMEﬂEE@%MEM%$@&%ﬁ,Wﬁ
Bl Eg e ik (8 8-16).

BEER - THERREEHTHAT rER
H, ARAARGEHMAREECE . R @R ™R
PARAFEN. MPMREYR. K@ EdER. M@
HRABE  FETTURTRBENFER, vl

E815 WEER (EWE) LA 00 3 i B R AR A T
() TR, FFf: () L&, FHA A E-BAR—FTHEEME, MEA—F7
WHETRKEHEZAKNG, PHE (3 F. BRE
¢ﬂ%%ﬁ%@%aﬂ BRUEERGES. SIEAEREAX, BHRATRATRE R, (AR
FEERAFALHAE. HEOSHANTS, DHEEHENEREIEER.

MERKEZFHMGAMEBREABRNES., WRFEEEHMN, A THRE LMY —
BALE, NTHEETNN-RANTAE. BEHEEEY, MENAHENTHEENNY
fiflik, MARE., ARANHE, L., REFAEMHEYES, 0 EARN—W EAE, 8
PR — & T R

(2) BEHARXR

kWEREHENES, (HERFHUTILE (B E17).

1. E8E (normal fault) REEFLEHEMTALHETE THAMKE. EHEFER
—BBRE, KEBRE UL, AFXENHREA, —RENENHABRYE. A H B ALRE
KiE, #EmR THELTE, NEREEFR.
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2. i By & (reverse fault) EREEMLA
MU TREMEEES L RIVHE. BEHE
T {6 A1 K /D 43 D 1 A BE 5 7 22 0 1K A B 36l
B, BAKBHEMMA KT 45°, MEHDTF
() AR E B KA A 2.
RUBRBAHEAEBEE, BA-B%E
WEHEED NBE-BAEYALAR GEXIE

5km) KLk (M 8-18).
. KAy Ee ERNZARETER
BEREBAEER (), TREMKRATHRNE

(d> e WA (), HEMEN D —fMofpES (),

. gt LE UL EEE S UEE
5 SR R A S BRI

(a) ENIE) (b) BER;: (c) FBHE., 3. F # B B& (strike —slip fault) W

@ B-FBER: (o F-FEHE T £ P T RN 30 R R

—128°

Y] i‘-Tﬁil.i mEm Hii;uu
i p |
. I

Lm)
2000

500

16001

500}

Al 8-12 M) % B ep it B H i
(BEER. (HEBFAR. 1930
HEE. BRENEARNHEMBDTN, #-SSHERLBHERETEBHE. Hit
TREFEHREENEENREGEH, MEAMEWILERNERS, WEIER, FEY
5fi. YRME - RWBHEER, XFEH.
BEAZRHEZNERRRY, YXELANKEEHAR TR, EXmHLBEGERENS N
B, BR¥l-FBEE (reverse-strike-slip fault), ¥ME L SR B EGH M TR, £F @ 10
BEmANSE, BE-F8B KE (normal-strike-slip fault) (& 8-17).
(w) W Adi4o X%
BEROCAMHR, FOEXAAERAGE R, ERIGEES, FES AR EHREL,
WHETHERBELR, EHETHAZRHBR, wEREL (B 8-19),
. REAE4WE F—HERA-BFPRAEHF D FALHNETEI NG ZH
RABRAWME. EXRAARESE, HRENSHBEATH, KERERAAEEHAR

MHBREEWEE. REALFHEZREENELEABAGEFANER, EELFLED
BHEREBRARE.
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819 ILAMEMNEGEY
(2) BEELENHEE: (b)) MKREKRE,: (&) B¥E: () e

2. M RENE HETREREF-BHEHEES, EEFEN L ERKE - A
Widk, MEREX. PRREBRTEAGET LR FERAY, @TUERES.

3. WAt RETITHWHFENEF-FMHEREAMRNTHERNE. WEAEHEZ
BE-PMHEANTRE EMEERNANG. B2 T EAFHREEEER B R 6@ # 6
EWEHSR. MEAEKBZER -THAMLAR.

ERER, MBREKE, BE. A2FHES G, ERAFIKURERERE Gkl
SHAWE-BRAT, REKKE., REFFRIPHOHENESHRAREX MK o i
WERARKAWENTA,

h &

WAFEREGREMHARKNEIEREERN HANFA=ZERREREASHRE,
BEBEFRARTUAGAKFEE. GHAEENETHESXR, $ATENEATRER
EWEEY. REKEHI TR KV EHMBEES; RELRENBRERSHHEED,
FRERHFTHANERD, THEZDRVTIERANTREMA. HERE, AREBXR
REMBAME. ARAFHEETN FEXADABED . REFDHREMBE. #y. &
ROKFHE. RENEAR. AWESHERAT IR REHAEHE, TFMEEHE
MY, BEAERAXYAEHTEN, HABEERE. B, %tk Ban%n
SER. FRNEQETRARKERHLER., FRXEACHE. ZRERTHEHEE. KE
ErOAFEmmEE.

BABEE

1. ZEMR. WiftiEsh. FETEE, ARTES. AR, Y. 58, a8, &
. EWE. BliFE. FRBHEE.

2. HMEBHREHER,
AREFWEEHINENNERR,
RREMSEMZENEEIXE. MASHAZAKEKE.
EEFRNZHEEXVEENERER LNBRRA RSB ERANER,
REMEFRDAERE,
WERLAERRBEENY,
FHRNGENERAFEE.

Al LR AR
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g ZROGALELRANGA

F-W HRHEH

—. #iR

AHK (magma) B BB TELAEEN, UBBENTIERIN, B#H KEH. &
HEEESROERE., SRABEE M 800~1200C, EH%nl0*Pa, BEMRFTELER
0. 8i, Al Fe, Ca, Na, K, Mg, Ti $n¥5 H,O0, CO,, HF, HCl, H,S £ L HER
RbAHGTRMERETCRELY. SRR LYEFHAR. REEPFSO, HARESL, T
HEEAI DA REREY, BHEEE (50,>66%), FHEEE (SI0,53%~66%) . HiEE¥
(8i0,45%~53%), HEMHERK SO, <6R)., EENEFUNSEEPELY (AHE
SIO) MERFHEZPLEREREHNXANER. —HBSIO. SEBL, SRRV, BERMRE.
EARKMER, BEERMA; K2, '

BTHRLHER, ERERZIRERNINERT, XEWERBH LA BE EBR
WE, AEELR. BBAES, HTHRERE4NET, SAHFHRTECHES RN
HiEH, RARBRESRERE. AMTHERIERR. FHHEZRENE R EMNB 124
HRHBHEKER (magmatism), FEEBHRHA AMAER (extrusion) MBAER

{intrusion).

=, HEMHMER

(=) Kb AL LAY

1. Kok#EA  KU4ERA (volcanism) XBBMAER, EHEERURE, D EREES
MEHER. AL HBEFFOIWEPABFTBEN - EBHHMYIL, %N Volcano, RIRETE
(THELHE) —BP, ERT T4 RERATE BRI A XERMOAUBERE ., “ -
HEBRITASEALANR, 2B AFE, HENE, BELSL, SMAATE, B hxen,
NERZE, BERE - REBAZ SR ARBERETRALESHOEANBE, HW
EHEARFRFERE, 1902F-H8H, THERSPITRESMNBELBE. 1§
T THRERESRETEMART B, AAAEE. 1930854188, £EHEILS
EREAALEKRT I2285ERABE, BHMERBEYT00ORATHMER, BRT
ERMMFAE RBRE, BUEFRTHE. R 7045k %80 B o kLR A XS %
Ei MAWKERNEEEAERN L, FEEEANBREHE, PEWBFEE. X
MEHBFRHR. BN, SERERRT ™, XALRNANIEETHE L LEED. £
MES XN THAERBRAERER. FR. BrERTAS, EFARE. it 0, £

IS AXTREEERBET . CRARARABRENTMIBRSAEBHARBR 2 — 1
R KLERELEKX.
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WA KL TE BRI, T KAt =2, DR, ARF R RERBESR AL, &
BRIR A ils, AP F®AIESETERSEEDOKL; @FEXL, RRBEERE
WHMER AL, BE, ERUAMEREMTEH, PREEILE A K LR RS ST
HEKL, SHARRALUEFIREENHTHRT RN, MR- FRAES RAETHER
AEHNAME, REMHEARALEHRIEAGEEHBY, 8. HRARLSH,
| 2. KLRA RS HAUEEK
AR K L R MR R PR
. HERORSH,
RERK  mmes ier BEREE DRASRME BAULEBERX
A O TR R — K L 2
9-1), B A R R T M, 58

asR ot 1 F 0K 02 A TR K R
A v R IR K TR R A AT R X
Mol AR B & (area eruption},

CEBEE. AR A Daly. 1988) 2 HEAME REKE KK
_ W3 (B SR AR, X

LOEEFREAE, TERKSETAEU EAEHR, RHERTEREREY, EETHE

A EE MR, RN ENENREE /N, RO EAREK, MIDWEH A

WHFARFLE, RURBEE. HE6k, BEEESRY, NOERTHES. RR

MARANBREER, PARES LB AR EBRY, B4R A7 EH X,

REEMSGHBMERT, HRBEBAAUNETESERTREPERAMEEGH L, WKS

Akl 1783 ER — KWL, BB BB K 4 25km, B 12km® Bl EAGI8 3 B Skm* G MK

R Y, WEmAL 565km® (B 92), MM NHBRABMEFRAKEAHE.

_ - 3) PLRABE RieKoH
AR SE R it 2, R HGE fEF WL
BRAR BMAHAREE, ARK
ﬁfﬁﬁﬂliﬁﬁﬂﬂﬁ}@ﬁo 88 ]

BR MR BT B LB KL,
o2 ok Ik L 2B o L 4908 2 EARRELTADTRL BAR
(BT EFE. 518 G W. Tyerell. 1990 RBAERZM.

(1) TRt NHEERENL, &
RUTHOTREFRAREAE, ZURED, SELEREABOEEEE WERFESH
¥) BT, UAVFREBERSG FOALMENRETH, ZRNERBELMETSH, UE
ATEHAHNE (B 9-3),

(2) BAX AHHER, EXURAN. BREENERRLEE. SUSBEER
Rk, BTHEEL, REK, YERASHE, PG REEHREEE, & "%
Fr oBRSEEEROME, HRESREREAMEX, BE BERBNEEENR
¥, 19024 5B 8H, HNERSMEEALERRE, BEOERKLEREEEERR
i 4 000m MR Z, XIMMB MM RE WK T MR/ RBBAES, EERKBME, B 28000
HERR 2 ASNLHEE,
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(RS LEALATER
MEFHRETE UM LTE. X E
B oA ol % B WG L bo 3F 00 A
EHE L. KWEAED RN
AR S E LRI e
W e

(=) e

o Allihdidh  chaliet ot
HeEitEahSE #E. BE=
FrER

C1OMEME M Fh ok 1l 0
B EERTES R, Mokl R
EEHSESA LS. ENEEE

T — ETFHEPMERERS, LEMN

WREW. Bz omao MRS Ay E. YRk

70% B L, ik 5 COy, 80:, N, H.S

P CO, Hy HCL, NH;. NHCL HF &, AfITTREMSAASSREE CREM .

WS MEE., M, R M, AL R AT . IR A R B e

MAEE, F AR, COy R &, W E SRR . ) 3% 9 okl 78 sh 8 O O

M. M, KM MRS - RN S, RRERTA
BHAD. SELAH SO, b, bW, S, R HERR e .

(2 EEmhE AFANEE.E4HR
B0 e, AR MR BE S E R
WA HER (ava), FEEHPH S0,
SREFLERE. PE. EHDEER N
Fode (] U N N S E . M
Tl ¥ O A L R R R, — A
PR (I E M) M, W
M. YRR ANRER. BT
METHSEEWHFENS. FHREMNT
B e o AR R S AR R . MR

M a4 HHEAEEHLG®EIELT ¥ B 5 T B B AR B8 S Cwenwe Laown ) B0 46 4R B8

AR R RN # Cropy lava), %506tk 8 1 105 0 % B

7 4 & 8 00 10 ok fE AT S OGO 0 ok b i S

. HTERMER, SHEERRKNEE (Fo-40; BESEVEIKE L. FR3 %
M, MEf, SHESXEPRSULNER, TR RmaERmBF ds, e
MARY. EFMNAARMFHEENFENDTEE. 5. RSN EMAERESEN
MW, BEANS,. ENSAERERAESY, ERaRE SRR REE (block lava), B
2N, —EREEREES IR, NRESSY. RETHASGEE. KRESRKEM

R A HE BRSSP ORR, MAEERE TAEENERYE, #Eq 0N
s |_f_'|'_:|-




RENEHRE, BERNELXREANABHRTA,

() EEREY H#AUKRZLBRD, ARETMERNEHEAHREERHEREAR,
FRAEAIE. LA, KUKSE, ERILBEBY. U EHELRDTHRK
i (B2 e>6imm), KILAE (¢h 64~2mm), KILK (¢<2mm) ZFHAY, EFIE
FEAVNERERE. KLAFREMEKE, E%, SR ALBRYHERURA—EMR
¥, BXANESEWEWRREL LN OEE, EEBXOWESTH, FHa/a KRR KL
CHETNEARBEBFRAMT. B, TEALBRAYSHRE, KA T L0H,

2. Xk KWFERRERABERR
KU . EHEREAH A BR. .
BER BESE . EPRANTRENNRER
R, ©RAePOEKIEERTE R SR
¥ (B 9-5). #8088 80 KoL s B SRR IE

KR — B R WHEREAE
SHRE, -
(1) ¥R SRENDRLUERERR™Y

B 9-5 kil 4 A %0 il 7 K hE, KUBBRS S%UE, FBEWE 30°k
E#EH., EE. 198D £, YA, KO 2R R BREER KL
B#PALUBEBEER” S,

Q) e AUBEBENNLFHhaHEAER, AR APEMZREHANERS, B
ALBERYTRADT 1000, FBHEE 2°~10°, HWEMR, XHE KL, dl 7B,

(3) ZeE LHRSEFEKL, ARBESALHEYRTEZAR. HBESERAX
BRIy, KUBEES 10%~95%, BEDT IS HARBEREAHMALE, £
WREXAFHFE LG, EEENTRHXLOKEN IR, EFXERLRDE, &b
EVHER.

DAL, ERBRERGXLOEARHENREHKEMR. FH G ERRE
EENREEREEA, CERIXUES, EXESTHFRAKLOREAENEREN
wxm,

=. BN EA

HEBACRARBER L AEEBRANEATEBEAZSNENSE. RANSR
HHENBAL . ERBAEARRXUBEERBEAR, RSB RNSHBA LY
ZHESHERTRGT, FEIAHHAEATEGRE, B, AMTELHETFHE
MERBABEFRBACANKE, BALABNEAHRVEE. RASSEAZRNE
MERTANHAEMASHAEMAHEY, DEEMANBA SR EANERELES
BAMRBERAATYR: FAHRERUIEEALSEEANERTSEENRERRLE
HEFHEWER. REFAREFH, THEALS NERBAL BHE>3km) ME 62
AE (RE<3hm) B, #RHRABAERLRT--SHYERER (B,

(—) EAEN& )

1. #& (batholith) BHEEEAT 100km’ HERMAR, BRERKHBAK, 5
EELRHAER, PELYSKREAY. T ESATHSREDI BN RO B SN EREY, &
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o6 MHESBAEN EESTEREN
O RE., 19El BEEd. 1965, D
LS 2 @bl 3. WAl B 5 Al 6 BEREERSEE: T e, 5 8,
IoREEINE 10, AW 10 PMEANDG 12 KRERILD bR kR 14 Akl
15 LA S Ak F0 e o i 16 ¥ frims 17 A

RHEMSES GHR. R e ., SR H R, Bk 10~ 30km,
IFEREMTESTH REANTHEEZL,

2o B8R (siock) RUMREEA T 100km® FREE ALK, B ST EES R EDNE,
THES A hEEN. SRTRT ™. BETRTSHEHE, HEEENTEZET S
eEMNERTITERS. @, £, HS¢Ry ™.

(=) A EAR

1. #E (sill) R#HmnﬁﬂmﬂﬂﬂﬂﬁmﬂéﬁﬁﬂﬁﬁﬁﬂT%hﬂﬁﬂﬁh
ﬁ.ﬁﬂﬁﬂmmmﬁ-Eﬁm¥m-Wﬁﬁﬂﬂﬁhﬂ#-lﬂﬁkTﬁxﬁﬂﬂkﬁé
BRI T ETLE, SRS HREY,

2. BN (dike) EREERE. BPREEN, NTRHEISESNHEERALR, 5
MEQEHﬂEH-HﬂkﬂﬁfﬁrﬂrEﬁﬂ+#?ﬂ?$,ﬁlﬁﬂﬂmm-mm$
ITHERME. Fitg,

3 B & (lopoluh) HERATERZM, PRGN TRAIREAE, SESEH
ﬂﬂ!-&ﬂﬁﬂ¢ﬁﬁﬁﬁk,#Mhmﬁﬁmﬁﬂ-NEME&F*ﬁﬁ¥1W¢IT
., BfEEd ekt

L B4 Gacolith) LHEE. HEAFEEZE. EATFEREAK. SHES 0N
# |23-



#M, MIREPREEHAEL, BRELTS km, FPEHELERBIHET, SN

BEE.

5. £k (vein) ¥
, SEEXETHAEM, FHEENRLRPNTY.

M., BRERVNERRHE
(=) BRESH

METFTE, AEUREKEABANER, RARETHYANBEIELAGARD, AKX

HL A

BRFAN, BEFARAEAXNRESHREHRKERBA

iﬂ?ﬁ&bﬂ@%ﬁﬁﬂs FRAEEEHE, REEEEPH SO, SEED, THEESREERT
ﬁj‘]ﬂgﬁ%\ gﬁﬁ\ *ﬁ%ﬂ@ﬁ%k* (ﬁ 9_1)0
%931 HEEHENE
# — WLy o R B
% a B oz
Z A5, BAR
" ” g Bk A Ao SR i
m m
# %m ¥ R
" PN PN AREP— | EREWE. | SRR || 5| ®
T
" (50,5 AR B i 4 EH AR
Wl Tt e LE .
8. 9.2 <45 - o - iR s X | x| %
FET
BHE 45~53 [ 2 oA LB -3 ¥
(RNE>
BET
NG R il W B ,
(BER EE) B | |
h#E 53~64 & A oy
WK B
BET N . a | o
osts R 0E Y FRREY £ B4
(RER)
:;{zﬁ. BEEES Eus | mREEER
N A
. R =66 PR
s L Has LA
(=) BREASFHNHE

I BRENES BRENBACHEUERARTHEAFHHE, BEEWLERS R
BIERRELRETNAR (R0, MRS 2TRREDEERRON LN REL R
EVHIREBAENER AT ARE, AREETEIHRNEETR, EHRER SN
RERSHEFAARNELINRRTARER. AXPTRHS MALD L AL ELSE
i 96.84%, Kb SiO, K ERERRRME—% . HHAMIMEE SO, FEESED 45
RREREREY,
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292 HEEFHAFEAS |
ERAPREC) | ARTRE k) ) i (wn%h)

i K
0 46. 59 48. 25 80, 59.12
8i 27.72 25. 75 AlLO; 15. 30
Al 8-13 7.51 Ca0 5. 08
Fe 5.01 4.70 Nap( 3. 84
Ca 3.63 3.39 FeO 3. 80
Na 2.85 2. 64 MgO 3. 49
K 2.60 2. 40 K0 3.13
Mg 2,08 1. 94 Fe Oy 3. 08
Ti 0.63 0. 58 H,0* 1.15
P 0. 15 0. 12 Ti( 1.05
H 0.13 0. 088 PO 0. 30
Mn 0.10 _ 0. 08 MaC} 0.12
Ha 8%, 63 8. 488 A 9. 48

BFW MVERH.S HEM. 1021

HBEENTYRASBERELVHERXATNIR. AREXENRELYT R+ LR
(%9-3), EMEAR. KA. KA. REH. ANA. Bo, MROH. JILTYIH
HERTH., EARSXPRETHIRARE, FEEIRZS. BTEE, BKE. #KA
RSO, ALO, %M. BER, XKIBRATH, N6, Ba. ANANRZGSTWE
FeO, MgO &%, SiO, &K, FREREIAMRE, UIAHRNEOTH. ANBERTY
EEREPHEAERFANEERE, HUKENARENERXRTHEERER.

293 EEMTEERTHTVRRS URTHD

B
V%);‘s il ® W EkE mEH 5. %] Na s " 8 i

- Hks Wik  E=

E X 25 21 2

HEER 40 15 72 3

#BEAH 26 46 12 64 65 62 63

E=8 5 3 2 5 1 1

R 1 12 7 12 3 1

" oH 4 il 20 | 25 pal 2

[ £ Fd] 7 3 12 a5

£ % ] 18 16 a0 35 28 37 100

(it LarsenC1964) ) {4 F1H- R 3, 1996)

L ERENSEHAE ERXRENGHERHERVAGTONERARNSMAEE B
B BRBERRMELR. EXENHERBEAFIRT AR EZHNHET F A
. |

D HKEGH BEENSWREAERANRE. BO BE. SURESAREN.
WEGTFTUREREE FOREEE /D TOFMNAS KA FOBROREHTIXR
R AT RIS,
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EREHEH
r%ﬁﬁﬁ{*ﬁﬁﬁﬁ

BEESN
LR ¢>10mm
HEZH  ¢10~5mm
PHEHN ¢5~2mm
MEEW ¢2-—0.lmm
W BN K AN BHESH <0 1mm
BNFEEN

BH W
mﬁﬁ${$§ﬁ%ﬁ

RREMERGEH

g Eot

~?¥!Rﬁ*ﬂ£9&ﬁ{%ﬁ%m

(1) £2MEHH EO2BHESHTHHR. EPREBAEZFHL,
2) ¥RHEEH BdERKRTPANEAARSLEAR. EHAN-BRAB/AEPH

ﬁ.ﬁ:’(»’l\j

B 51 3 DiE 8% lE

Q) ERMASEH AALBHERBHR, REL ML EPER.

(1) RS EARRF¥ERXBETHIATFYERE (LABESEHRIBERESH . H
FTHREHBXT 10mm FE K&K,

G ARSH SERSH.AVyHPRER) 10~5mm,

(6) PRSHW BHELZKR.ByHBNABRN 5~2mm,

(7) MBgH SEESH.BEFVWERARAY 2-0. lmm,

8) BRAFASH FTOHERAL HABRABOLAELI B HERHETASHTHER. &
HHRETER, Heg LR,

O F¥REH LZRPHNARERTWHENKDKBRE, |

(10) RERNEH ZOPHNERTIETHENXAFE . BIRHKNBFHOFRE,

Al ARECFREH EaPNFPRRFEXIBRANER SRR B 9RK
BN H - RT YR AER. YRAEABARLENRIORRE N B EREAR
ERRGHUERIBARSAN, SOANERREREN, HRENELTHLEERER
EFHRERAAELTRREAFERS P,

(12) X 4H HOEEHEBBRBEBROP EUTHAEXT AEREEHHA.

(13) Y EH BPKAORKAEFHBAIERBE ALK, KRENNK O LK EL
KA. _

2) A¥AME BXRSANEREAERAHMEBE . EN SR SRR WkES. 8
KUSRAFHEAREN. AFTROASERRAE FANE £AF0E. Hag. SR
ELCWE, RFRE RN REESE.

(1) Rl FYAHEH. E—EHHIFEE0LER.FHEEES, LR ER
RIE. ERTEAES.

() AEME HAPARBEMNTWHSRBO L HFERKER HILELE,

(3) ‘A B AFSWER RS W85 0 &0 H P17 HE TR A .
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(1) WBE 8RR B R o R Y S TL S 15 HE 511 7 AR A 44 8 % B T ¥ o8
B,

5) RILWBMECHE BERFRAED, O TFHEEB IR, SRBENSEAEE
EEBTHROADR SRR, HYSILME. GG RS R CELS R R 81
RRETRMS . BRI E .

6) HAWE BERTHALERREP HRASTHFAXIAEHER, BRRHR
REKBEHRE, REKBE=TRAS.

) BRI EERS—BAONREMERER R, AR RS P KR, R
FREBRT.

(ZY P REREWH L

LM E BE-RBEMERAAL BA REE, hMB LN, SR E R AR
Wi U S ER Y B (90%~40%) BT (5% ~50%) , KET O HANA SKE .8
8, BT VLR AT BV . BRAS. AT ARME 0%E RS,

2. HEE R-REBERBAL KEBE, P HEREREN, BRMNERESRNE.
IBFHNEL ARE RETHTRAEA ARG, BAARGTHARARES,

3. g E RKEUNBREAL HEERBE,EREHKARMKARA AR
B EESREBEETMARIDBEREN MENBEKE) ERAE.FORSEL S
ML ERERE, EEREHERIBERE,

LoERE R-AEHBHAE.BORELENEE BREARKEREN, L.
CHEBEMEEHRLREE. FURASELAMCL BT L IAKE AWM E (7
EHRTE LR REL. TANG.BEBLR, TREEARRYE,

5. ks B—MrHERSAS,KE REA, P ARRARER, R & ok 2
., TETURSIEKE ARG KETHRANEL EFS.GH,

6. RkmE R—BHHERREAS. KEE EREMEREN . JREAMATHR
R AEMEE BREAKA ARAAR. HIREE,

7. ENE BHPHBNE RO, ALENKE RS LBA, SERIEREN, D
EYRARSHEBBRER. XLERNE SAHERSCHE, BASHTFHRBKR
RANE. |
OB RKE RMMEERBAY HLE. RKE, GOSN, BRSO
B EETURSNE KA WY BEF Y. BEGIY) , RETHNRER ANE 5
FTONREY EE AL BKES. WERSHNER SR IERERS,

0. BEAE B-WHMERRBAS WA RRE, FOREH, SREE. B VTR
HAEE ERNBREEOANE,

10, AN E B—EBESHERK KOE.SHEERREIG RGN B E
GBS NERENGR.ERNBERNERF, HAOWE. SILABNT oS,

11 % REETYARNISHUKNEE B BSe BRE,SREHE—B
BN RS, BEFPEIEAREL ARG BEE . RATHYNKE . HKG.

12. % RAMBEHOKE KO—RNLA RREE. ROTHEIEHIILE.
FEARAE. BETHEREE ANERER,

13. hdh 2 RASREHHEE. HE -BXT 10mn, REE HEHE, TE2TY
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HWER HRE HE B ANE BLUS KETHHASE AT BEG.E0Y,

B, ERENEEREANS

(—) 2R 5AH

B H MY A SRR A MBI R IR, A B U R R A R R A A
it

. AAM AL SR B AR E RS 00 A AN R e O R TR
MR REETR. KBS R RSB LA ETH. ERRE
ERE, BEALSBRBERFARSNEREIMEE L RAEE., HAmBusas =
EHREMERR LATMANBA MRS BAZRBERLEFHRL AR
TREBAMASEFEANEREEXRE TECRERARNSNF LERETEER
H, TREFWBRBEHMENERTRESINEREL SMEEE,

2 PREREZEGOAE FAHWBATTHHHARERARHE. 78 RHE R
REMELNERATHEAMPAKEZ TARSERTERNBLEE FEHHMR. X
WM RN TERR FTREEEFACTHRELNES REEXRRSERAL T R®Y
MESREMAR. RANEREA¥CATEXHRERLRENERETUER.

MMEEEENRE BAELEAVBERESANRESLAINERERERRS
BT, CN—BHEELEETE AN NS, LT RBEERRNAER T RS
HEWERTO B HERNBROHES EWHNAFSHEENHELE, — 2 BT SK
—HANRFLH RO SR BS NS AR R BT R, TR SR T ey
CY P

(=) B R

ERBUNGAREERAUFR RURKE FUEESBHES L. BRI AR NS
HELHBERE, RLNWEEBLHREREME,

I £ aFX TR0 RE SRR SRS nEATH KR R e Uk B
BUEBH~-HBAFTR. HRARARALESHBRD N, ENES S EHBNFE, ¥ 08
TR AR AT R R B R SR IR R ,

TEERAANER CRABRTPR L EATEEMER SR RABE @8
. KREARMAKLBNT LHBEAMER LR "EEN—-FBANR, SREKHEH
REREENEARRBNER - THBKSR, EHEESRAZHROIE, B KK
oo 28, b FE R 6 45 09 1 2 4 5 7 167 40 B0 4 B AR F FE T 01 ORI K — B A .

i 38 FE (Dixon. 1975) B B E B B3 B M4 /K48 (Berner, 1972) 89 ik J2 € B B8 32 00 9B %
HLER KBNS HEEK R ESEATREEE THREFRFHSRORRANE (@ o
DARBR AR TRNE KRN BRNRIEKN S, K-SR ARE S, B
RERBEEFEAR, SEMIREKNREES, B, RENRRE - AAREHRE, £
BRI b R PR R D T B L A R O BRI A

2. Rk FE BHBLFTAREARTEHARFES SEBEE, TRRHE A
567 25 B1 AR 6 ) — B 48 A DT 3, WU S0 12 60 O o BB 2 AR B BN R, L A0 Bh AL R
HEEY BER. TMERS,

HET R AREELNSEARLTRLEE, S EH AR SR TRA S M —
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o7 EREGAENERN

{ Merner. 18725
(nd OUM BN, 107500, TRMENHE. 1.4 EFRWEHES.6.7- SO R (b N

B B e, S B B R B L N Tk e DR A A A
38, 40 O o T R TR ol L e AL I S R (R
R £k SUa e

wHRGFAERNEES S ZARERDERARBER.

% THRHEAR

W M (metamorphism) R BE B EMNERES A TERNEEH . SRENLEH
#2543 1 -y B B ) B O 18 DR b ) o O R O B M L R R MO N T
i ERERSEHEONET . E GOS0 0E RS HEET — RAEL. W RSN
EERMELE, THREBNEANKETENERS.

FHSFESATHREDAMAN RS EEAUNEE. AR ERSENEL. AR
REME. MENNHRATHTRARREENANEL. A FREATFFHARCEL. R
AR I T (B R T S % 0 R e 0 R o O Y R T A R I IE A
SomE e LTSN AN TR EURYSANERT
NP S s .

—. ERFEAMERDGE

(=) S RLRENHEE

BREEAANTEAELERE O EEHERE ENEEMRERIRTAE R
MR RE IEEENMN.

. EA EFEMARGERAEEE. AESNTEGRTFRARRENSE. RS R
RS R E R, WA d 150~200 C E 650~1 10002
i, F 150~ 200 C B B B E M. 8 F 6501 100 C ot 3 3 ol MO 9-8),

EEASTHERAEG T OASPMET B TR THGE 8- RMEFEEN
HRERBONGT. BERRETEFOOSREN . RERMAKOEAE. THEREFS
. EETEAAANGT. BEASTTESTAPRNE AEROR THERYTRE,

JNERAEE S THEE TR,
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izf / 10°C/
10f / / K
kg8 / B/ ’
or R /B
- /
A /8
=l 7y i -
= /8% xR £
S A
& /7 dio
4 rd
/ g e
9 7 AmER
wam -
o’ __, ; i .

200 440

CH

o3 TEAEANEEEEER
(& Ehlers # Blatt, 1930, B ai)

D BBEMEE BATHACEFHNEZS S ER . GRERAHHNEEFTERE
oS REETL.

(2) LHMBARKES EHEWMP LR ELABFHRENTESTIEEN L SN E
B ERENPRERETL, IHTAHANEER KA EETRERNETERE2 —,

Q) BHELRETREBENTR.

(1) BEEHHFRMAME.

(5) RENERTREERTERPRE.

—BANNEZMAER AR EENRE  EAASABERSANE.

2 Bh EHEABENRE-EAREHARETHON IAENREESHEHE KT S
AWK,

(DWEH IKREBE R IEEGHNERIENES., BEAEANRE. EREN
MK, ISR R AN 25~30MPa/km, BMEATREEATRT WROETE |, E8m
K EBETERNFTY. RAMENEARNTEE . FEARTHRTE,

QYFERN XKREN . EANEEHFEENERNESL. DEAEE—EH W, 3H%D
HERERR R LEERENLE HEHEN 10~200MPa, BIEAMTHIERERME K, 73
BV PR ERANESR SRF D EEATHR N IR L EMHEN BT UEERRERN
WREE, AMERENEH NEREYE . BR—ERDHERE,

3 LEEHBAL AFEIURERNESREHIBEEETEESRIN—R
AFRAXERENBILMORGE. TELPEHONCO,. BRENEEHBELSREEYE.
HEFDERETHTHALIBBNIR CEEHASTRRE I REEWERS VT
B BB W MAE T AL 6 3B ke 0 0 SR R b R A MO S S AR I A P AL
?ﬂl_f’ﬁﬂﬂkkﬁﬁ%ﬁ&@iﬁﬂ&.{ﬁﬁﬁfﬁmﬂﬁﬁ;ﬂﬁ-mﬁﬁ, B RkOEREG
BEAPHARKEREMFHUHHONCO, B4 BEAFENELS S RE T RL
SR EFHBEHHBKE. |

SRE S ERAREAG TE T BN ERARE AR A LASHTRIERHER
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WEREKERNFE HERATIHEHAK.

(=) EHAEBHF K

THRERBFREHEE, HEBZFAFNT LA

1. €8 &4 A (recrystallization) EHERHEARESAKBEEST . RAEFENFH
FH.20FBHERER. 448, BRESHARBAENNER, £ —FhdEP,H
EFPBEERANEL EEEVYSLER, AR RRAKE . 2EERERARERHE
PR KM KBRS BTkt TmEd.

BERERERATHERMA, B8 X DZEH I, MEREREAN, EFREMN
MNEBEHEERSRERIAEHRAEHN SR ERERF L. BBERE, FARIEK
MLXANEREEERZORERUALEAEETES S, @R EN S G LM H T
ERREES. RENRENERG A4 B &, BEMA XM NAN TESRET.

2. % & 4% B 4F A (metacrystaclization) 2
RESENRE EHEER.BRERNHIAL
FhEASEFRAE ARERFTHHIR. L
FEGREARENE.EONAEEERSLE,
IMERTOEARFE  EALBERE T H
WA AL PHTE, ARAORELEHEMFT
Eﬁéﬂ%,&iﬁﬁ%ﬁﬁﬁilﬁﬁﬁéﬁ%f‘ﬁfﬁ;
e yrm o e  EHRERFRBETRESFENALFERIE

. ERMFWARE ERE FREZEGE R
EZHETFE-D . A5G0 ABBKERGTHE
Moo RECERBUERNNEE.EHR EV#H.ERBARREHRHTIHEELEAL

PR A5 A K B A R A. WRERERE . AR ERAGHHETAHS
{88 A. B. Thompson %,1070, 54 %) S,

P10 Pad

3. T A& B (metasomatism) RBIEFTEH
FEP AFEEDH A SATSEZREEDRETRNERA . ZREANERTAEFHTY
RIE R R IBE WA X, T R R A 2 84 R & B (H0.CO; Z fh— B A I L
£, Hn, & Na* Wik S8R aR RN ERTNER S K*'ER#HTINKEA:
KAISi,0, +Na*—*NaAlSi,05 +K* |
. (BKEH) GEA) (KA GFED o
AAE AT RES DA FE AN, BEAREHNFERNTAEEMERE. &
KAEEYERE. ﬁfﬁﬂ{lﬁﬁﬁﬁiﬁfﬂlﬂ{}ﬂﬂﬁfm 15#@'\2‘5! EREAREFRREF
#EM. EERRAEZRERERANGNSE. ﬁﬁiﬂﬁﬁﬂiﬂﬂﬁﬂﬂ’iﬁ
. THaF#HR (metamorphlcdlfferenuatlon) ﬁﬁﬁ-}ﬁﬁfﬂi%?ﬁﬂﬁ}ﬁjfjﬁﬁlﬁ% T
HERRALERA TENFHRT, %iﬁﬁfﬁfiﬁﬂﬂ'%ﬁﬁﬂqﬂﬂﬂﬂ HERER, T
AR L H— ﬁﬁiﬁﬁ@ﬁ@ﬂﬁﬂqﬁ?“ﬁﬁﬁ’:ﬁﬁ?m XRG4 AR T o i 3 A
5’5%5%/\@3:[31:]:5&&1’?%
&ﬁﬁﬁﬁﬁ&&ﬁﬁ%ﬁﬁﬁﬁ*ﬂﬁﬁﬁm ZCINE A &lﬁﬁﬁﬂ?‘éﬁ%%ﬁﬁ

RBE, HAABR, MRELREHHHE, ATBREER. KR, K IRRS RUEFHE
Wik .
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5. EMAREY (deformation and crush) @ﬁ?ﬁ@ﬁ%ﬁﬁﬂﬁ“ﬁﬂﬁ—ﬁiﬁﬁfﬁﬁ
A, BAENAERAT, EIfdenBHEBEREEN, 2HREUEERAR FRERRE
EEE), S EdEBRERBN, WEABKRERN, HARETEERR. ¥RESHE
SRRV YUANNHEHRAX, L5FREAFRLHEE. SARKDNETAZH
EAX., BUWRAL, BEREXNETNERBFROETENER. BEALXREEN
BRERETIPHER.

= EREAHEY

C BRERAEMNHIEEENAESAREARMNS . RE R KR KR~ RY50,
HERRNY.

1. B AHA ERTFEEAREEEBAESN IR, BTHEFENRERER
HEAKER, 5 REAKSBEEZANERT=+THER. FHREXRTEEREMLE
GEEhEmE, BEAHE SRR

(1) BEMAEFREHN EBEHEHTEXRANEENARESBEMTEETEERN. T
EAMTEFNAKNELREARNERS RER. TRIEAN., EEENERGEERALEZRE
WE, FUMBEMAEREAAAES (NaEa/AE). KB, AXa%.

- 2 BERERERER RAdTeiE
AREEFEEERETEREFAMEL T4
L RSN - EER. THRMER.
FEAWBRLFERAIERELL, Red¥F
KEFTYH-L. ¥ROEMTREREL
KBRS karn) %, WRERERRNEK S
FHh MR ALZ SO KRESRRELXERT
ERYNEGFTEEYN., EEMRE8D, 5
B B E kUL, KR CO, & GO, #HA
Bo-10 BEEERTER B FeO. 510, ALO, % ; % B ¢ 4 ok,
HWHHEHSRESO,, HAMECO, B
ERUSERED. CRONEETF PN FE,. HECAHET LEALET DN, B
BEFERT K (F9-10),

EEAUMNREIAFHEMTRGEAXARREMERBASIEMAIS ZEN., BME
KEREAREAEARENBRFTHESD,

2. HAXKEHER BHATEERREENEZD~ENHNER HIERAT, 8554 ®
HAERRSGAABNELSRER. AN EREMA T E L EERE TS RD WaRHHE ., &
M, INERENHRAREERHRESE. RLEGEFRLAFNTLHELRAA,

BEDAEREREENRFARBEFRIR, THHHREL (B s-11).

(D WEABMHNERER HFHE— BT 10~15km, BEHF 250~300C, B EH
A, BANBEBRRIE, FEEERETIEAREMNER, BERERARESHRTRE.
WEAES., BRASE.

(D HTBRTHDNERER BEE KT 10~15km, BEXF 250~300C, HEH
BA, BAEBUEBYE (P M. AWEEHERNT, BA284RAMERSBH
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-0z

Bo-11 WREFATHENHESH
{# Sthaon. 1977)

A B BREBAWE: C. BBEAEREK: Bb

HESRR-MELHE, o BB

A, RREFMHYREY.

W, ERAYSEREEREFHER
HEEgd. SAATEAMOREBNY
R, MEXHAERRPRE FRYE
ABEREMEL, BRBATHERE
B, SREHEREE R NN,
EAEMERERERARAT, MR
H. FRE. HEHES.

3 S-REAER SWERAES

REROKERRE (OKRW) ERT

EERAMER, RETORS. £FRL
Rk &L, BREGAGAY
BoHIELRIARCREM. A-BF
FEAERGRERERRTKANER
T, AR HEAWRE, T-WERE LK
hETE. FRANFREY, FEY. B
HE%. PTRARSRERRF NS
BEREFLELRRERTRERE

L ENMERKR ERTVFEREEREEALLES, HSRERERGLIRHNE
KEFEA. SRERERSANEEDIFPEAEES —ERCRNBE R THEBREBTE
SHEMHY, EHERERGLSFEARR, AARNBUEHER, REREADRE
WOAE, RARERERE, THE. KE. HRE. BRAY.
EHATRARNES (FE) NBE, THERRTREARSRA L SHED (8o

12).

P{GPa)

0 PR

iR R € d >

0 100 200 3D 400 550 BOO VDG 8GO

Mo-12 ERTREAMZHEHES
(EEENE, 1972)
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() KERBEFRER FE—RSEE, S%/DTF 10km, EH— KK 200~400MPa,
BB, Wik 800CEL L, MBI 4 25~60C/km, fKE XK SARER L HBRRE
BEEF P IEES, VRATESTHUESR,. BROET Y.

(D FERBTHEH HE—KAkTF 10km, EJ1— R 300~800MPa, Hi#EE—&
H16~25C/km, PEEBTHAEFASHKEERBERERAZAFBEEFHRAR, —E20H
M, UBETEETPRENERERANERHURASFRA HRIE.

3) BREXRTFHEEM HEE—HKAT 15km, EJ 300~1000MPa, REE®, HHHFE
HEBPMRERDEH, BRERK, —BAH 200~400C, BB EN K 7~16T/km, ¥
#10C/km. REEBREFREAEESREEDRBBRBIETIRES AR T RLEBR
HOREBERTHAARE X, SIMERATHRE-RMOERRETEY (EAEH). BE
EKBERERUEAERE. F5. XASHERBRTRT WHHE.

5. BAERAR RERARAASKEAIEN -HEEXEEMN. BEESLEMHBRER
EHRBHEBEGCTERERERA—SLBNER. OEEXRERBEMEHME, &
FREERSAK, TREATES, TEEHARBUTOFRRAERFIEBRANR, BRAK
EHKE, SRENTHRERK—BEXREHESE. BAMNRBRAALER, WEEHANL
PERBEETHYERBEALENS.

BEBAHNBETRERESKERKERABIEAR. BREXHHEATHHEAR, BAER.
RERGEHRMALENKS. CESRAFRUERE, FEARYE. BERSELBENRM, B
FERWEHBLD, RESRBEHHE, RELKSKANTRILA, ATHRESTHR
GHE. BERARELELRBANLHEYE, ENMTRESAHENTORA>BHS, BATER
BAE. BRREAL. sERECQRALERESES.

. EREAMUNTERE

(—) EFERN
RETHEMBRTHTRENS D EMREH L. S HERE. T-HERE., REAH
EMRAEIN. SRATHAAREANDNAARY (R34,

£94 EREARDAMAERRAINR

s % | LR
B B KAH AEBRFE
07 %6 24 LTSN TN 3 2N g
- P ENEEN TN 23
D M3 B HETHRE B ARE HRANE R TR KR
A REREAE FERRAH RAARE MATEH
(Z) XRREGH B AR

1. EREMERSY WECERINTHRLY. ERENUFRFSRALERIEIH
*X, ARZEAEALETZAERBRBHEYW, BREREMLERIR TR, HENOX

BEREBEMERADUTHEAY BT, Si0,. ALD,. Fe,0,. FeO. MgD, Ca). Na 0.
Kg(-)\ MnO\ Hz()\ C()2\ Tl()?\ PEOS %o
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FHRefiORZRaLERa. BRERLNEAEEEW, BHLEFER EH-
5).

OS5 FREPERNTVHEME

T ¥ ARETHTLEMAT Y TEEERAPLHANST Y

ARG WRAa. DA BT G288 MN0. | TG BERO. Y80 6B . E88 4. &N 0
H S B RES O REN RS Y. 240 | BELH HKAHEERFLE.HEX. MG . EF L.
H A . BanWa. Ba ¥OMRO BT .EE. aREE wRN

(B @ 4.1996)

W o-5 $ATLIB S, BRAAN—SHERNERT Y, RADNHAES ., BAT.
SAE, BR. HREMNELAS. |

2 REEHHN RHEEREPTAREMKS BREXAIER. HRNENH L
R, EREH, EBEE, RABHIRE,

TREH
AREREN  ¢>dmm
B ©HEREH  g3~1mm
RRAMANIR maapmn a0 1mm
BHEREN #<0. Inm
B R ARG
u
p | AN ot iy
= B 44
2 B K T 5 40 24
o * B H A R
B B KR R
o4 R 3 B
EREH
BRSH
TR
WESW
LTTL
ST

(1) BREW MTERERARS. RANSWHRIHEREE TR BT R EE
W, BABEREH, KEERURERSHFNZINELL “E2” -F. EL/K @. ®) #
B, SRTERERSE,

(2) BHEW MTERARERSR, AEERFAREASERT RS2 FERNE
FEH. REAHBURYE, VHSEERHT. HRFPEREE X/ H—H0 908
ARG (FEVORE o>3mm), PRERGEN (p N 3~1mm), ARTREH (oW 1~
0.1mm), BT RHEH (o<0 tnm), HRTFHARBNHAT K PRESTHE—-EHLEDT,

a. WRTREH HERRSEMA/DANHL, P8, 8. BERELEN, BHE
PR A/ SR, RER., PO S,
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b fELH RS EERATREATANEIREEEN. A, FOREEH,
Bk M

o BREREN KMTFEREPOIOREN, SUR BRI 2 R R b
H. REGNERA, BWE. DAEHE. AHF. BRA. ERES.

& BEEREH HARTHNEE. QRE. WESERAHITBRMSM, e
TR AN,

o MARREREH GRRTYE WAL, KGS, #2) SARTH (D59, B
RES, R0 MEHIH RO,

L EREREN SHERARRTY (MBHRE. BRE. YR SHAEH,
LS RRT W AR, BFNAERRE BEH, |

(3) BREH BANEREAMET, BETNAHFETET ORSER . S5, B
VS A S AT TR R A S M 0N LR A

a MEREH  PIIRETHRIA M TR AT R, B TR R R, B R R

b REMWIEH WRENNHENSERREN, BRES . YEHETHA R
BO(RE) MERABABRARERENLERE GER) o, BRIREEN, BRET
EHRETARREN, FRARSHE, BAHRNENERALER, SNELTRS
T ALl By, M RO .

c BEEN REELELEBHRET. URMANEEL. BF. 08, RARD
MEASAASEEREFXNT ST ML ROEH, BRETTRNE R, TR
HAHAETEANE.

C4) S fRHiH R PAE PRV L — B TR 264 , 6 WL T M IR e, A% S0
PO EAT DR R, &0 IR R RN R R, 2R e
SHE,

3.RAEME  RAEREDET BES KIS IR . LA
WEATAME. BANENRS SHE, HTE—SUsNETHE.

BRBE
ok
Bk 8
THRA Y
kAR WE
Fr AR A i
| He AR H 3
B EMIE
(1) BRWE HEREAGPHERETROFREHE, RBERIBHINREHEL
BADR. FREEREBHRE. RS CGFL W, TAASHE.
(2) ZRMWE WHEEFRMEHALEPHE RS THNE. SHENBEARTE, %5
LU -
a. WA WG EEBATENNERN—FHRE, RARETTAF B RATHY
HRY, Kl hBEL, BRERASHERESE,

b Bk E RERAAEEBEOHEREREERY -8 F AR Rm, BmsR, NE
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AMER, HEOLAZE, SRAMAEEME LS BLH LR,

e THEME TREFBHTERGEN - HTTHAE. RO LANRA=E. 8
ROSHRESBTSH. SRBENLHLE.

d. Hitiyill HErSUERMNEREAEsTdrRELRESRRERRMEER
MMMEE, $AFHYAREHERTH, ENERNFHHERGRA M. FEMS TR
mERTE, BEHERF.

e KBS HEBRTHREHOSUACERNGANEMENRR. FRTH,
HERART S AT, AR R A B, ELE A — R

. BfWE ERETYEANESERTHITEMHER . HOFhH-HuE. FLTH
¥y, kKRR,

(3) MAENE RRSELEREMNPERASAGE, REREANEER SRR
MM E RS & YRS, RAFRNE. BIRARS (E 13,

EE__-H"-—'E‘E"'—"" i !i: 5 : L =5
= : -t i ui%:? &E;\
e e 3

o1l BREMGHER
ind BEAEEE (b BRI, o) BEELSE

(Z) FALREHNE

. ABE SMEESEHREMERL A6, SRERNE. RRARTFRNGE. 79
HAEELRNREG. Ach. HXYANG, k6. BEOOS.

pAEES HEGESEMESYMEMER, A6, K, RRELSR, RRH®.
HEEW, ANERETON. HKOER, =8, BRES.

LomE FTEARSREOSEMAMTHEEAERMEL. BA, BRE, SEHE (X
WAL ) EEERESH. BESAR ANEIHE. EWO%. EFRAMHEHRMN, RAHE.

. #FE EMTRTEHEAEMNGT- REAFEAER, TEFTYRERASSERDE
HREZEAERTE, RO, HRE, KA%, FHREREhEGN. EREMEN. &
i, MANE. RN HARAERFHENG. ENG. BWAO. BAG. TlH. &
58, R4, FRO%.

5 FEE MERASSCAEMAERER. RO, PEEREEERS G, R
. TRVPASHEE, 8, KR, NG, R0%. KEFRASEG. OO0, §
MG, @G, RET. BET. Gy,

6. KEE PEBAUERAUEREET-HTEREFABER, KR—R8E, TRHH
BM Rk LT M. MR, ERaRMERAERLE. YhETRTRES. BW
A, MG, WESG. YREEN. . SldkhE,

7. Mk WA E MR o [ O O O RS R RN L R R A

BEES. BRAEE, ERMBNN. REhE. M)A T 2mm, o508 5.
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8 My MERMEMAKY, ERARREN0.1~2mm, ARNEWNERSH, ¥
HEER. RWO. 8WA. FIRASFLET Y. BRE- ML EEBHHN PR EHBW
G .

9. R#E HAEBREWHPDNERE. SHUBHETE, ARiRAE. ARTHRH
BHBAERTHI, BB TREL Clokm) BREDH>Y. SRET TRV PRRERK
MBPREN, EWEHE,. ARBRANRAEZR, BREASARESEAHN. BEAX
FEBHEKEREAP. RMEEPETHNERATERTRRNFRPEMR,

10, 2 HEARERWENRBERE TREBEERE, REGORSMEH, HERE
RE., AEHIREBRR. BE, KRG, KR6, TARALH, EXRBHREN. ERE
ERENS, SRWE. THRETTSFROR, THRAMRER.

1. F#2 RAFTHRHANEKEBERE EABERRTRE. REASTEA L&
BELEH, TORSEEAMD (<0 1mm) MBEZE, RRBA. X, ROIEHLETY
AR, MUERAEREN, XEABNLAXE, AREPBAR, THREH.

12. A% RAFARWENKEERE, ERBESTTECE, FENRS NEHHE
DEeME, B4 R TREH, AEREMGN, ERIRANELEN. FRTBH
=8, RRA. BO%, SRTVHAREE. ARA. ARAO%, BRTVPAEKA. AR%.
WM., FEREMERET SRR MEEZ—.

13. A% BARRMBNEEBERE, TREXENETAE. P HENR A RR
RER, PURATERNKE, BX. 8. ARE, BRE, RRXUFSLA0, BREA. 4
BWEE., FRRAE. FREEREERESATRI WED2Z—.

4. Bé4-% BREBAENFAERN-XTHRE . TRABERTHRE. AEFHRAT
IBREOEEREAMPENKERKE, BEAH, EREW, BHREIBKANE. K
. THEE. BREAR, AKA., 0¥, FESTYAR. REEESHETEARRH
PR, THE—HRAHRRRBEEE. FHRBAE. REAFKE. RESLARRER, .
EAESHKEELSN, EARMERE, KEEAFRIBRGERE.

h

ERERSEREARZEEAGEANERMAMEN. XA IRHERBEA
. MERYAIABREANER, AFAMEAPLOARE. MEPHES . HENAE, €
TBEBRERERKLESERE: RACHAERARES HREBARERBRA, HHEMEEE
. AB. AKX, B, 58, AR, AREERAE. SR EHASNRAMBEENNER
AR Fa AN ET >, _

FPREMRBERRE. EAFTHREAOHBOENEATMBEFNEANORELR, 58
FHREANEREIERBE . R AMCFEIHEE FHEEAN T AL EFELARER. X
R ER, XRER. ERIREANEE LEBER, EREARBS v EBTHER.

BAERER, -BEREAR. BEERFERAORGAMER, TRERERN TERRE
EHMRABAERAEER XL,

NBER

. ZEWRE:. AR, BXRERA. a8, Ak, AR, 85, SR, BEER. K. #
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. BASAER, RREH, SRERGH. FRIE.
c BBAUBERY L EEFIL.
CHREKBAFEARRIERAKER,

- EREREEROERNEREMT R,
 BERERERDREE D aOED,
 BRENRESEREREHED.

h R e DG I
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$4+% LRAarng

At 6O GRRL RI R (plate tectonics) FR iR TR 28— HE 6,
HERAIBEWEHCHMERE, REWEFHETHEMMNEAXEKRBERHSEBRT K
.

F—H AKMEHFU

KBRS (continental drift) PUR B BEANKFXAURDBEXRBSH (Allrad
Lether Wegener) - 1912 4E4R A9, AR UfE 1915 S H K (BAMAOR R — B REME
TR, SRRy KA BRIt RAR, ERPEREONENEEREZ L, 2
MAHAMEESTENRE (H3LZFEH) BEBRR-BE, RAKSHXBREZ XHE
(pangea), OB C & REE ) RGERIE XY, TS TEMERALHER, X2 XA
HERFRBGER. 28, Y, RAERAARBHIFNERBR (B 10-1),

A% 69 A RE RURE 3 U0 A AR of) B4 R A KV T 5 G R B Y T AR T R B L
BHBEEN. BEIOFRRRY: "KMBINVEBDREIELN-- » HRHHKH A
Het, XEERFAALUERBSHARENDR, HEHEFRALUIR, AAMBRRBEENE
EE-ETfEA SN, MERAKTHEN. 1911 4K, A TFRARMNNS, REE| —kHE
FH, FHRBRA-SXTEAAEMNZEUNEFEELARMEENG EWILE, XRFERM
WEFNHFEPEFEONRRRRAARFHATIHANRE. R GHNEENTES®E,
BEREGRNEERIRN.

KRB 2R IEEATRHKNT
—. KEEEREACHE

AEFEFRREROEMAERNNEE M TS, HELE, AAFSRE “S" B, £20HF
WA EYHMLAMEEABXMA, ARARTUEARAES, CANGLRAB5LATE
MR, XML, MEHREXAERRYREE B0, BOWAAFTENKENL
B fTHh e, RRERKMEMNAKT 9lom SR LATHESUERE,

= HEWTE

EMFXTHRERGLRBRAAN, HAHEBHRETTHERRBITHOR R
SHBIEEE, ENCEERTE-- K, REHERMEREERNT - BRE, BWF
REA, EEMATENFR AR KBS XBE G EZERMENEY. M3k me M0
RRARBRE-—_REHMEEDDKRERUD, BENEEQE, BAHNERHERW LAY
“REF=ZRENROHDRB IR, AERAFERNFTLEHAY L LY ELR. B8 &
MEOBBRESERY, F-AERKSRLAATHEE, BESH, BRATRAENREN
XRME, FAGEMERBULN, KEFWRENAHLZEREEE—EN, ATTER
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—BEHERKAOARKN, AREKENTHERASFERENR (F10-2), R TFXRHE
AR, AFEEXLREHAERAEBBKNKNGGRP LA MERERAMHMERS
(& 10-3),

BREKNBEEZN, Bt OXERRE, 4F. BEERS L5 5SBHFE. 0T
REFHREESFAREERMOERFELMBMARBIRIE, RTFAF ZAMNRES T
RERBEHLRFRURE, BHOWEH. KK, LAH, XEREMNNHTE. HEI

BEABKMETETHREL, WELS., 2RSSR TS FEIRAFEEX, MENBRTL
FrBEA, BYRKIIESS .G (8 10-4),
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{}2 W.K.Hamblin, 1975) PR 5 A 89 B T KA
Ol SRR MBS A {# W, K. Hamblin. 1975)

(W L9k B sh e b @)

M1 ARBABHNSRIEFESR
(3 W. K. Hamblin, 1975) _
C.H8E: D thl: 5. BARES (HRAL); GY. 5%: GL. XHMW

P, g o 5 TR MO 2B

ﬁ?#%ﬂﬁﬁ%%ﬁﬁﬁﬁﬁ%#iﬁﬁﬁm%ﬁ%WMﬂﬁﬁﬁ%ﬁﬁ%ﬁ*M,
Eﬂ?ﬁﬁ%ﬁﬁ%ﬁiﬂﬁﬁﬁ%m%Eﬂ%ﬁﬁﬁtﬁﬁﬁ& B B % B R K
HERBUMMK, DAFERBPBLEHZ, P FAEE, BXEFRATHEEREAE
B. BEXMIEMAKEREMER KA E & FEEN%. Hsh, EMME, XN
FAEAFERUGRIGERNECTAROUNRRAE. X, BUIESEIL LERM KR i
THHRYE, FRRBEXFNAZTUNHEG, WAR EMBTTE (RABERE W
EEE, BRARIAFARARIRAFRER G- KBEG AN (B 10-5).
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Wol, WML YENEREXEERMEER
FELEE. EFL FEEEORMNEE L. AN
XA REFEO AN ERERENRERE
Wik, BREXEFTREEZ NS, |
i, HAVUAKRMBEFREIR RN SN
F.ERHFOEES, HE 0 #HE 0ERLE
KNP ARERERT R, W WK 7.

W oins RIS T EE B, B e o B e o Il A

(8 'W. K. Hamblin, 1975} REG. #ETHRNES. EFF 2 "EM
KD NF R R MG . 0SB R ] BN ih". i i R R A 2

B_% BETFETI
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M.

—., GRENEERR
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MR — S (W06 M 107, ERESRERE VO RS, EOEEREXREREH,
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Mo tHEAES. KM AHENE, RS2 XESEEAMREFREE-E, X—NEBHH
FTHHRALHERSE S FEHANBESSRER,. SERM,. tRERECHNETRER
HHEETEARASTEATE. AL, THENRBE S AANBRIES T XAEEEE. &
+EHEERE SO~ FHEENT M.

50087 4% kL3 A4 7 o BT 97 oL W ] i e O o A O N O ARG . 3 IRER i oR W T
#, BHEELAREY BHEHETEMANE, FMEHSMLERS, B TIHE M HERE
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) BEEESG, MRANASE. FREN T AL

Chb ¥4 M AR G0 T S e e ik
o) O BHYETRE

Bind YHEERSRETEN
IEEREY. 190 RS
Gad JERCELBYE RS, (b) R KRR (o) 0RO CRE GBS R

—. METVEFA

BENEY ¥ (sca [loor spreading) SR BH H.H. 8% (Hess )0 R, S, #ll # (Deirz) fE 4t
A0 F I A . AR RN ER R . M AR IB
HHNREEERENEE. AMBESKERRBSE—RSG. FRMFR%YS ks
#--Red. S¥FEESTASNLEH., EATHMP S ALBEFEER. TR -5 A0
WFEs (M 10-10), EERGEE S SRERLTE T YHE “Hil™ & RESE 1960 &
M -mEEEH e -, B RS EF . ARESETFEEERLEMEELER,
FHMAER RSN, - FELETHES R KPR R LNERNERR T T,
ESEERLEARNENER, TNERYRERE; EEM=LiFE.

1. #EEAFEE 1058 F, AMNBKENEATFEEARFERAIN. X BERER
MERTETE. I, AHEKARELRNTEUNERE RN, CEBRTET LAY
T HREERS,. L, RASREMERNHHELH TRXEPHEN. RTERNEEE
PECEEN LT, AMEMRESRULELTFREERES, &8 00e sl wFel e
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Mlo-11 HEENEEMELEEM
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BaftEFmEl: paitEEnEE
HHAEME LW REERENERE, SHSDEREEEN, FENRIEETEST Y5 m
MURE SO WERE L BT R O T LA R, GRG0 MR, O e
WEBER T O R, WM TE R R N W R T A Y P
MR I R, MRMERTEEN, FELTEAEERE R, R8s ER
ARREFEESEMECHMESPNAFFER S EEEEY. VRO ELE -2
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EREREFLEY k. BHik, FAESSHERRBRS AGRBIEETERT KA,

3. £ B BER HEME (transform faul) & EXFERER (Wilson, }.
T.) 1965 FHEWBE L, FEHZBIM 50 F£, ANMCEREFH -FASAKEIN, HBER
i, EETARAERTAE. MEAFKARKETLE, HESKRR HREBEENH
o (B 10-13), REKESHIANE—BROTLBER, FLUKIERRRPFEE RRELHK
Fizzi. BRFRARENAR—BRTEHRE, MEATATHRAAAMMOEBRED *K3
BN, FEXRBEEPSOERBEENEREE.

HEFESTEBNENENTRHAE10-14 R R, OREMERMNEY 2 B NANER,
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B Th SRR
10-13 MEMEARERARRER B1014 FERERHREEMNL RER

(4 A. A. Maisholle % . 1572) : () FRHEE: (b RANE

REFESEHAMBRORHT ¥ AXEBHNAT; EAFENE, WERHEES,
U715 T O 2 4 BT 0 0 SRR (DD 1 1 1 M 000 8 3 5L A 7 0 3 e
MZEMRE L. AREZANEERRERER T MOERT R R, R TR S0, 5
WEREBHTFALR, LREDLIRFARSTFOREZANRKEL, RARBEALH
REE., ERYHIR, WHBRTERANESAE, BIANESNETREERRE, &
Vo H AR B R R TR A A SO R M R BB . T, 4R R
REEN, THERLNBRT RREETH HRESR.
R R %kﬁﬁﬂﬁﬂTﬁﬁa&ﬁﬁﬁﬁﬁﬂﬂﬁ&lﬁ?%%

F=¥ Efﬁﬁﬁﬁﬁ#ﬁ

BHRAHE (plate tectonics) FRRER KRB LU, BRT KR BEETEN L—
KBWEZEE, BEDBRBEEN—HEN, BN ESBANT CREL A%
VHERFTBAAERE, FRMT 4o xR E G B AR EFEEOHAR, M ek
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M —AEEH T EABENMBINIFEE KA,

REmEFHNESBREE.

() BN ERAEEM LT HEERSBEARN LERES A BT EBENHE
H ;

(2) MR EBBEMM ETH A& TN —NESE, EIFFE8EERANH
B E RN iEEh, HESIEA M AN R,

(3) WBAMAMAX B TH . HRE A D% N T A8 B8 12 58 T £F R AT AR 4 4 3 15 3
PR, REcWEEs., AR, BEFDRTHARN TEGH, R &ARE EEH
FEMHEERNTR;

(4) BEHUKEBSH N E, MBTELTAE., SHLRPEHREE RSB RIT K
RS SFEES, AR T2RAABEHIRENEFHER.

—. BRHEREBEHERBOI S

1. #EHHRFELN EEHRBRZBINMAMESFEEEDRAE L HBIFIE, HiRkid
RUSA=ZFEE (B 10-15):
1) HEREES AR (divergent plai-

:;‘::m boundary) SR HBE. Elﬁﬁﬂ
. ' o B.FAGE SRS RAYEE, He8
i A I 2y B S U Y R RS I B B M 2R

&b, BRF T, TdRERE KK
MR, KEPEMKHNSAREE TR
R

2) LRAWRHF (convergent plate
boundary) HEBFEAR. HARAH
MR BEH M B3, B4R, X opal
W, #—LAHFHREE.

(1) Hrf R HEBLHRELS KK
BREXRE, ATABRRER D, HXE
KB, KRR EEX, FEAN,
BE, Bi—MEXEREMNSTRAEK
RZT., AHERMAFIEFGTRAYEREARDESRRILE, GHEARKE VAT ER
EUF A TEEEBRNFEAREREMHEER TR F, MG IECRAR,

M RS0 RPE:

a. BHIW-\HE HFAFRKEBAMSFTFLESHBMSBARMEZT. FELTFH,
IR FHEDE, WEER, HNHERSS, MANEIBKEERCOZEY (B -W (B
WO & OBR) KE |

b, WIR-BHE HAXFRMSEZEANFITURZT, TERTAEREATHOE
EAMNZ, W XHEER AR %;

(2) MR R XML, B2 KR EBME, FXERS, B 2H
EEBREBNUKFFHBANMEYE, SREHRERER, RS- ERE LA
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30 ¥4 (WED BERAE (shear plate boundary) HEASERBHAREHA T,
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EtkEbhg-SiEE, EieeT
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MiTRHEMNPR 12T REN TR ER
M 10-17,
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LSk 5 EEMNLE B

BEMBEHN T EEEE AR ERN RN RO R YL BRI R T R a L,
SHMEEEEEETHRAFFRRNY . U - ROER R RRS., L g
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BEMEIHFENERBRENAFRAELEE, NLRAERARME, FEHERPER
#HIT, BRTEHNERARS Y REENEHFEERMSNE K- NAEAEFEELR, IR
WA LR E A RE - AT PREERARF R, F AR A
MREH. KL 0 FRNBEE Beniolil RFRESR) BRI —TEXNHHE, B
AMZ N RBERRE (H10-18), BHMEA 454G (30°~T70°20), BBE 700km, BEEH
FLt+LE

2. kB EERMAXARA KUBEFIEREXREAN BRI, EHESFEAAER
HEAERBHRLERA. SRANFEDEDIHFREPE LN, R -EBR-R X
WHEXENFRNAERSY. R—2HARSARRRAR e -+aME. A RBE. HR

ﬁ’lﬂG
Joo
300

TG0
< km

B 10-18 REmMA® B 1019 BRBAHESERARANLLREE
(38 P. ]. Wyllie, 1975)

MAREDRFEERETEXFEINRS, X EEABNHERIT (A 10-19), WHFEFH K
REFXRSEESEENAEA, SIRETHS, HP s siss, RESE YT,
BROSWEREZMRUAN, WEARORKED T EURKEYE, TEARERHER
ER.

3. BARMEETRARNLE DESBRIGITHESNTHE, S TEAERKFBEBE
FMRE, BUAKMMNABERARAER, EARROERSANS P —HETREM,
HEMETEIETRIER, BRFRKN Q107D B2 YRR HAN, PREEERIR,
ETFHRMESHTMATSIHERERN, DX ERANARKEE ST AR BILA BRI HER
AH. CRBHESEAR, dTEAMKRERPRNER m RO EEER, R3Rr20
REERER, ERRGHLE, BTRHEENR I EERWENTEBERSE, %8
72 0 LA ) 0 0 00 9 0 KR — 0 0 A O O S O 1 0 28 R A 0
CHEHNAERTRATERRELRAR, UBRAN S HE N T EHE, S LRSS 2,
SR, EERBBHALSKER, HENNSEALRRE I, 88 R 4
EHW, MEBPEREEYEDNHIRAD, AR EEESHEAER, UWOERES
BRRBE, LR EREETES SRS R SR B 7 MO e 5 A
WA — 0, HADERY (B10-20), NRHABFRE LHREGEMER, NITRERBEY
DL L B B,
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B10-20 WBEHAPHSEREANLRSEE
CEB WIS, 1972

4 MBEEERLEHOLE HREERBGUKELIT TRENTREYAR L, HK
PRELELEEFALHERROTERKEHR L, AL 3K R Bl bk B X R R
B, FURAN-FOABUARA TRESRSFMREZOERRANRALF L. BPHE
AEBIRZHR R BT, Ak, BAKMATH - LEREENE
AESLRE GO RT Wk, MEWL, K, KB L% Q8RR E BRI
EMMEROTY., FRAARSRAEHE T &,

5. MaiEbRiRAEALE EHMFMAFAIME. K, HH. FHEAME
EHREH, XEERERUSSEREDHEAX, LRARKHKPREEED, B
THRBEHEAMLE, SERREAEAUMBERANE. SURBHBLU LS, HX
ERFRHERMRL. BERAKSHERAEENVKIRERFEANE. AHLRNEEELH
RO RFMAER. BRHEERSATBARLONE, HETHEFALKNEE
R, HEERKERATE, SETRANRAN M. SEEEENT KN, T
REBFEMNABRE —BERARRBS . RENSES KEBEFBREZHBR, T
BRET XK, KEREANREAT K, TEEMABRERENIRY, F%,

BA, BaWASHRE. BE. BE. BLESHARRAREAYEIEL. REWE
BiETRDERE 100 ZFRBENETHAEERREARNKBHFE, BHEHAER
MEg—HER, AARREEHSX X LHARMNARAT LR MEDF LR CREE
wHREFL. :

=, BREEFRGENERAR

BERFWEBRN, SREEELRFEXMTEN, ERMRE RFAZIRMAL 1
ng' ﬁ#&ﬁiﬁiﬁﬁﬁtmfﬁlﬁ. Ig:ﬁ‘s '

1. MABHRMAM FEATHEE AWML R IERH, W T TR
FEREEEMNEETIRMEQEEEH. B, BRMRWELA. B8, ENLEY
BT, MAMES. REBERNKE ARSI LRt ARHBL —Rizsy. X—#

BEREXT4HE, BESERARNABEERERAIHNRMTE. ZREIHBAS
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RN, BRTHEEERSE, ARREXAN, XEMRYBERRRERLLITRE M
H, hFRBEHERK, EREBEXNH (BESENH PR —KBEF) HLB00EE
P lOLE, BT RPHERT KEEARE. A5, ARKEFBWAFESARNERRR
TAR, EMEKOERE, BESEATERIHAGGE, O REBRAES AR
.

2. R THARARBGEH M 5 EE G EREH T, B3R RNTURYS T R
W%»ﬁ%ﬁﬁ%ﬂ%ﬁ%%#ﬁﬂﬁﬁﬁﬁ%,ﬁﬂéﬁﬁﬂ%ﬁﬁﬁ%ﬁﬁ;ﬁﬂﬁﬁ
EFEE.

. ATRRF ALK LHFAM BERROBEAEN, £ RXFERBRRLES
W5 B RE KRG, WML EARILBH BN, KEBREE 20~30km CKE R MR, #iA
AR—ATRBUEBRHAR. XEHXESRY KK, REAZEXERERN.

4. RTHREFFEFTIE MIBREEWNBERLTHNBI AT AR
WERYTARBETRFHRFL, B ERREESEREYN. EXORARE. @R
¥HR—-RAARNOES, IEEFHFFTERVT, FREZERFHFEFE, Ef1K
FERFTESHRPEEOBEMEBRA. RERE -BEERFODE, BEWRAREEY. BN
MRERFAUTENK, AEREHATEIHKN: BEBFREREEE -~ EOBR
7o BREFFFASEFHARE, MERDESCHAMKNALE; EF2B RS
KREHEREAKE: ¥%.

WA R HBMENRR, FRMENRE. KRRk RIEE 08 ELL
FHAERBAFLNEIEABORRABELETENTE M ERRASBENESE, S8
BEmERCEUBREERNFAE. HE, TUERE, BELARBENTHER, M
BEBPODERF BB EMER, %ﬁﬁ%ﬂﬂk%ﬂﬂ%ﬂﬁEﬁ@%ﬁﬁ&ﬁ&ﬁﬁ
XM PRSENARER,

i &

AEFEBFZRARYLMMEESRERA L BEAERELHN. RETNER RN
AERAWRMNERIRA TSN, WNTEET - P8%, BEEMNKMSEEN AT %R
BREE—EN, - SUETRKARREEEY. 5% RERNESTEMER, &
ERELTAARTRES LY, §56. wRAES AN —HH, NATABMHEEXRE
REBN. AN XHAHMEERARSGRAKERBENSNEE, BR, ATR
HE KRB A AAMBERREY, UBAMRBFRERK —BRERARETRE 2
M ACA R T & .

At 60 FR. T HMBMMTA. ﬁﬁﬁﬁﬁ#@%ﬁﬁ%ﬂﬁﬁ%ﬁﬁ%ﬁﬁ e e
RERREFHERMENLER, EAGRABSEEREL, FERIGEY RPiH., HE
WHRYBHEHARGRE, DR HABREER, AfZHARIBNENETHREEE
VHEBREERNRABZ L, ANHBY TEOREBREMEFE. SOERRUAYRRET
MALSIETTRR, ERAKNKESHTHRLEBRS, PET-RAUNBRER. 25
MRRHEF RN R TR, EREDHNERAERNAASHE. LHRHR
HET =GN, B TFRBNERASEARTTENRER, ATRRRNEEBOTE— &
.
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AR KBS NEEIEE.

AR RN TR,
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0 Corogenic belt) b o B £F FE T o0 00 — S5 5 OFF 4B 0 A0 (0 B W R ) 0 R O oy
Foo PSR RGM b FE TR 0B 0 LA BT G G- D L R R T R
ENRENRTEE. Fd— KM LBEAHAE. MK (mountain range ) A — 3 & 9 #{F #1510
WAL E LA Cridge), HUFAX LR BEHTHENEE RS ESHNBNR, R0
MEMM AL Fmaey =M.

sl (hasin) B EEHERYMERE FPEEmE N EteE. dniths -
ErEmiiEEn. tEEmtFEXITENESER. KPBXHEwR cFEde.
K, THEAM R COEe RN R, A8 X E T R e
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BUHHGHR R ET AT REASENGERT, SNEEHERE. FiE
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P 5 A
LT E T
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il ¥ CERRZLESTHEEM

8 O Flammer, [ MeGeary. 1991, @)
B0 4 FR3E 4 4 ) ) 24 R OO 2 — e AR 5L MO L ARG I
B, 1997) R B AORER St BB % R R A RO Y T A
WHEAHR. THENNELLE, REAMERRMETE, FREMNEDNEEESD
o B RERNEEERNEREANC R REAWRESE, W0 EREN S
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N RW%~!K%§E.EE~?£J‘H~W&-;H 1
wh | o | ROER 8 | 1 | PE.EE
@ | 1| % |1 | dR.2E.mex
8 |1 | hE AT T SR RAE HEE | 3 | HABUR.GE
X |2 | WMF.YE.OEER ANEX XE | #kE | 2 | o+
g |7 |WEARERUBIMEAMEIL 4 | o | g@oam e o aE.
4 0
BB REA R BAN. R AHT, _ AN RIRINIE T
# 7 b EBR| 17 HE
- BRAR RS HK. 8. 8N
ww | 6 g**m“*ﬁ'mm*“‘“””“* T T I e T
& bR

BUTESE (02000 EMPHT S50 %1984 HAF ~BUAERSHBEABR DL, QUK L ET - RREEY

AR 5 2000 59T RAHI M. 1084 0 AT ST 07, Gl K .08 499 1987, JE & R K. MR A0 B, ek 4B A R AL
B R 5 1966 . M I 44 B 3
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®12-2 wRWOUERH S RERT RN EILE

" g R 8+ HE BADO
E

) 4% (75 % 72 /km?) g% | FER/A £
Bo%F OB 17.72 1 59.14 7 5. 06 8
% 16. 55 2 132. 14 5 5. 67 £
Ll & 4. 64 8 114. 48 [ 1. 18 10
B F L 6. 5% 4 229.11 2 62. 58
¥ [E] 4.12 5 126221 1 5.52 7
o & X 3. 06 g 29, 64 ] 12. 58 3
f# BA 340 7 154. 38 4 7. 23 5
X HT 3,35 8 32. 57 8 17.57 2
W i 2.94 9 180. 08 2 7.94 4
i} [ 2. 54 10 25. 82 10 1.90 §
10 B A 76. 23 TH 29 3. 40
oER A 160 55. 82 1.77

(ERXE MRV RERGFERRE. 1002, § " BRRABIFH L&)

i 3

§ K (oredeposit) BEAEABPHERERAERN., F &R EAHBHEFREHH
Maahla, ERETETERATHEETE. TAFKRASNETR. ¥ERFEBEFTRF
RO ERATE, TEZANRBLHRIEE, —TFKTHLTFERE. N Eh A%
HERNTHEHRHMARTAPREAHAINTOESEETO. VEARRREFRAFRL
SERMEAHRIRE. TETTRERAMNE BB F SRy WHRITET Y ¥ 1A
WAERAEAMANT ORI OTY. ROaT Y. ROARSHRFRILEERATIRPLH
BExRYNER I,

ARFAHTERRAEAAEE, KAZEFRKELAT 2 HSHRT K. R K. &
REE, TRBEHRERIFTROER, CLEFROFRER, EREE, SEEMH
BERRF, BRIVBRIT- I EREAEABARFEBRRTY ANMA. AR RET A
REIHEALEIHNESSH. ¥AREBEEAREARESRER. MEFT EHRMRGY 60%
(BT ESEEE 060, HETHMEM N 2/t (BRTEHEE 28, BV AME
X lg/m* (BAHRKTOAT g ). EXFRTV BT AEPREATLRERNDR SR
- ﬁlﬁrﬁ:&%*ﬁm*f’]ﬂﬂ‘ﬁﬂl‘-@hﬁ-mﬂﬁﬁﬁﬂﬁﬁ Tl A {7 R4 ) L R B B B
RFyRi, BUAHTERENSE, HHEFHAXGEIBEREENEAL. DEMRENR
Bremsa Tdmfh o.5%, MARMmER 0.2%~0.3%.

=T %

FHEELARHARE, RETSIZXRE. ¢By =, &A=, REV ™ (R
By™, A0 7™. WERHUMR, AFEFEFRIEAKERANTEHRAE NS, 4
PAREBELVZEBREATRN TS, BEARTFEER. BAXEEARE—RFTY
TRA, HE-RUTHEANHER. AARFREANAREERTIREEPDPELEX.

FRZKETEREFERTE-B 00, ¥R HFENE 12355,
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%123 XA FREOHR

¥ % N T PO R
Ry~ 6 BB ERAS MTE W
REAY ™ 5 6.8 8.8
- E|ABeREE 12 W ety e B.RE 588
N
FIREAT = g & BB R LT LR
AFTFY T 2 AR EAERR, |
BLeK ARTES™ 20 I A A A RN L INEE R *
RN
B WHES SR 10 BNERS BNEES HE B8 MANL. &5 &0 L.
e AT NN BEVNES (AR, VEE. QB
¥lymreay> 7 SRE Rkl K SR KNG EEEE YA
& &
md ETRHERRT 23 RET . ARA. AL FER. SRESG FUE . ERE R
BEALRAAZE LEASA A TRARE R A8
¥ HCANME HE) . EREAR MAE.RE A NN R
a H.ERE
WEH N RIS 36 EREM AR AR RE ARERA BRE S N
my e A EMEAEE ARECHH. KREN. KG. WEHR L.
EREBL. ERA BAAKHEE ENE ARER.HRG. B
FRLALUMSSE BRE AG.EE. 88+ BB+ BA.
MORE (AERE) St S RE RE A RRE A
A BE.EA

(31 8 Uk 4 A RSCHIE 5 = 155 1. 1986 S B 4 K10
F-_¥ BREYF

B E ™ (energy resources) REH NI T U HERREBHN B AT =%E, T5F
M. KBRS, KRES, j=fauibENT =,

il (petroleum) RHMBMSSRELSYRATRHXROTRMH . SWHRE
MEFMESLENENR. E4%. BADE4eE, KA QERE. FRRENEE KK
e, RS (gas) HESBRELAPER. PR, 2%, Bk, T&%, ALY
HKHREABRSHEALESHER. ER%. FEESREEADERLE, FREASHRELS
PEREY. OMAXASANIEEARBEMNERT 2 -, MAEER " BRHATESR,
HMWRHEES 0008#, KLKASRBRE, B, K&, AL, SRSE. SRKER. &
B, OREY, BEY “TUMEET,

HRAMADERINMBRTRIHAY S (F12-4), 18301970 £, HR A MME,
FEREELUE CEMBHRIEK. 70 ERE, 19701973 4 1 K5 5% 15 ) 15 € 1t
H 22,3 10% ST 719X 10%, #RHEHM 32 TRB 28. 1978 5™ &k 30. 6 X 10%, T
MAERATE 743.9X10%, MR TRESBUT, R4-HLTMESNERRTFLSER
H, BEAENHR oM ARSTGCRAAEAFEERZRNBESER, BEBSAHRR
KR A,
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x12-4 H#RFARETEHMHXARSHSEH

i 4 H 8% X B 2
£ = 18 38
;| * 11 8
B K 5 12
£t M 8
H ¥* 29
HE . R P E 23 33
L e 8

(BlAChE SR E KT M. 1989—15%0)

RECHVAMAMEETRERS AT RE MH IR . PR FESWEGE 12-5.

R12-5 HEAXEMRE

% & fir ;4 x x
pgid ] Rl EumY Hoh i RERCHME, 60 EFHFR. GSFEIHBELARE,
E B EFR B S 000 R, 1985 SERE NS 528 AN TR L%k
dp e K, 19761985 F 34 7= 5. 18 20, A4 EIE
Mt A 49, 54%
M e JTLWHFHERBZENEN | REB_KME, 19564 £FEFE.1985 FEE M 2 700 Fol
g T 3T
4k W 5 4k 2 I A ¥ B REF=KMA. 1976 F2EBLAFR 1085 EF=IRM 1 031 F
]
AL B ATHMM. HENEE,. R | RESEHAMH. 970 EFRAR. 1M FEMTRUR 900 K
L, HEEM L LEE | o
H -
bt 1z e Rg % bl 3 1964 EFF R AT 1084 SE- M 317 AL
BEME AW KRR 1975 4F 9 AR — Lot , 1985 E M =l 500 o mg
W iy #h H EWEAEEHER.EE. 0 | L9TTELAAARRE . E-EMH 220 ARD L
C 79 PR ey ) H.ME.BFAEE
F R i Bk B2k 1955 4 10 A M — 03 MU . 1984 5 M 450 Ko, MR A
.ERE X
)1 B LHTE iR EEBAHEAEABRSETELE, 1953 ENFHEE B HF
SHEI000 . 198 FRBN AN 55. 9 2% el
W14 I LA — %

GIACEEAREE T/ 1989—1090)

KREEEAHTW), FREY, AERE2A-FUE, WARTEABFTER. %
LT, Bk, EXE., BA, PE, ANSKSEHEENEMTECHEBEAHE;: &
MEARZNHE. &, BHE, FESHBTHTESH () %, EERESRA T X
AE.EPR, MARBTEARMERSE, BESHERAIPERKN I HLE. BR,
MERBEFOHAZR, MSERBEH YR, % 1988 EREHEN, DELFARE
THE, HAREFHE (IHATRER) ARNERCSBHESTHRERAED 29% A
50%;: HBALAEMNHS™R, FEESATREHARAI SR LY KT8 22%. 9%
500, BRI 19531985 FREBERBAMKT 0.6 5, BB INERIENT 144, 5
FrEREF~ENRERAXEMN 2.6, RN S, BEFEN 104, B REER
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KFMBRERE, MEEHRUR LHSERUSEN I EARBHE, EXHEA T, 8
AW R FE T RAE 210, EREREAAREY-EANNENAE, “ARIR" K
REBBRFMERAK.

iy §

W (coa) XERMANERHAS BT E—SHRAS THAE RN BEERTRES,
BRURTWREGTRSNF ALK, ORHEE, RS, B, EERTEN; OFRE, B
Wi, GHEMEE, | '

WEAK.SERMEE, RAERERMHRE —EoFARETEMEE, R RS
PREFAMBT =R SR, SREY “THHRE” GIF) (R12-6), B,
HERN TRABNFEMEE, HRFSERCHER N BEFARFNEETAAE., B
ERCASREENEREENEETE,

*12-6 HRTITEERNNERERKE LRI
T M i LELLES } AN m¥ R

| % WK [ omE | B K| W M RuE|® A @ K| KEE R &
W R | 1360 518 1050 | 1088 414 945 {21 630.0{20859 | 94600
* &= 2376.4) 1643.7| 40B.8( 1319.7| 019.6| 327.1| 4580.7] 2762.4| 3928
g ® 6 106.0 12685.0 N 3 ) 17 000. 0 3 000
KT 485. 4 29.8| 393.0| 274.4 20.6] 362 5070.0] 1004 70
: a 440, 0 870.5 239.2 561.5| 1863.0
¥ x 630. 0 132.0] 28d.v¢ 144.0| 1005.0 204. 0
* & 1.0 46-0 1.854.0
;3 5 11553 584. 0 171. 0
H B 253. 3 15. 8 Fig 15.8| B855.5 15.4
W #® X 49. 0 12.8 28. 4 31,5 5.8 24.21  256.9| 2782 42.2
BE B 0.2 30. 8 0.2 23.2 0.02| 275.2
R LW 57.5 T2. 2 27.0 Z2B. 6 55.0 16. 2
- .
# R 12400.0( 2 570. 0 5 080.0) 4 040.0} 1620.0 2720.0

(3] BOhE B B 9EW T M), 1980—1990)

RERARZEEE, SRHF. KHAK. FREEGRE, 187 FLERTHB 8593012
M. FRRGA 9.2XX10%, BREMAEMN, AEMMRBHRE, THRFFR I 000ELU L, AHik
REBHHE. ARG, LE. HEYKRE, BN, FE, MH. =/, LK. T4%, M
B, BERTHHFEEERNFEZEER, CHEMPNNGHEES 1/7, kA ENERIFE
BTARAFFFHHE 170020, P HEHEEE 100 20, EHBET L, B ttok oL
M 1370, EREFHANMAERP BHNAZHMIE, SEELEMEE, 85k BEF
RE. REEHEKNBFRAFETWRRER, SARESHRRAERAER, HANSEF %5,
GEAA, LB R ENIGYR,

=, 8

B (uranium) RAGEEEMEXNORHELE, FENATEL, fiX. 35, By,
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ARKRAREH. FAMT ERBSRBBTYRENT G, ERYRR, BT REAE
RABERSBFHRERMIEN GRWH, AT B R KRB .

HRLERANEA TEHENETRRSHHELERNEN, ARSI ACH
B RE 72% (R 12-D), EEE. RANERAMARE KNAT KERAHA A HEL
TRERZ—,

%12-7 #RI LR

B¥.BE <80 # T/ kg W BEERK 80~130 2% kg #h
2 M 531 29 177
MAHE 250 16 L
. I 3 247 13 144
& X 215 12 20
B HRF 160 - g 0

Bk T 117 5 18
T4 2 4 . 0
39. § 3.5 15.7
37 3.4 0
74. 3 L4l -

1850 . 100 381. 7

%o E W E
o g M E R

O35 B o B 7~ BL B L 1980)

HHTEMNRENMAATHARTREMNER, AHFARBAZRETHRLERFN
BHT, B EREaeR Ty, BRENNTHALEDRE, SIEREHNRE
ERNERELHINRE. BE RS, HRICH 2 MEXREER. EESRNER
WA 20, RAGENISBXIC TR, CSHRARAEM KU L, MITRAHER,

AW AEANA LB ERY /3. THEDEAT ¥, TURN, 2l HLABHERIER
K.

FZH &R

EMF 7 (metallic ore) RIFEBHU TV FERBMERMLESILESYHERTORER, &
EMEBHBERILFALRA, TSR =R IMTILE.

1. REL AL A4 RT RNGMNELAEN, 4G, £, £, 8. 9%,

2. Re & ky P 4R, @, 8. &, 8. 5. 8. 8. H. k. B. #%.

3. RRAFE ME. R, Bk . €, . . R 6 %,
4. WREEFE M. B, B, 8. 8. K. W 8%,

5 Wik, sEAEYE UHL (W. #. 8. ¥ ‘ﬁ 2. ", . W8, &,
W, M. . kW, B BB WS

- PREERERYT T HEENOGAELAMBRIEN TR 128, ﬂ.uﬂ.ﬁ'i&ﬁﬂir?“ (8.
M. & HHAERLNTE,

—. ¥

& Gron) ERFEPHFEHEERS 0%, BERATFSENTOAF 05F, BELL
FEAMBMRE DR ILE, MBS (8 72.4%). FED (70%). BEF (418%~63%).

BEF UB.4%) RETLENSKT A REMNREEREKERIHE: OKsEED, It
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%128 YEERSAVF

* ¥ % K & % S %
CHEHUEET (SRLE . JEE] FTEFE.A. B G AP MELSEEA
0%, ME RS BB 80K
=kiEy BzERSEY ABESELTE | BRESTEARLIAK.RLNESSEN
8% MY THRAEMEHAR
& 1 WAL W e 5 Bl &M RS S EN 0. AR RN R
H4EM 9%, 1985 EERR 2 AMME =8
h, Bfiarks2BaE s BERSE R
GeER 0%, B 100 EmEEER -8
17 75 Wk 3 HAFEILE RERCEE %N, MES2EMH UK. E™
BANERRET H, “CHMEEERT - H
G E )
AKREH K EE Y EESEEMEN
4 2 X g e LT PR AEM 5%
GiF 1T F 31 s 75 i 4 MRS EEMNSY
Fd -k E %0 = #
e MER HRa®m _
- =# i TRHENE MEHEER25Y
: i o [ %3] FEMEX FEAEGS. 6.8 8%
gﬁﬁm%aﬂ;iﬂt;k
WHEYF . B/ AKE
BA R AT E8. 5N AWM R # M KT SRER~EN 0%
F.BAROmET
Eiﬁmﬁ,xﬁgfi :
. & & i, .
HE+Akay % Fi.GE WL LT T EPpEe S 4Em 0%
-3
T S EENER . EHEREL.MERA. 4O
£7 MY AR EER . APEEARS2EN
(MR 60K
#w i@y Ly H & ERAHRM 2K, ELEMN BN
_ HESRAMEAN I1/3. AL FEEEL~R
T 8 L EBRL %N A % 150 7 RERL E
o . T EWRGENEN 3000 AMER. EEH
HRrmosy B bk 4 500 e
% £ LWEBSETEH b * 1982 FE R A 2B 25%
Y 13 BRI rN: 3

(FHLPE A RN 1988—1990)

AR (SR IBUUL) ARY (BRE25%~35%); OF &R ok, W, #%) ®
8.
BRTUSBMHEN, ENE T TEXIUEBEBENFES . HAGT ARRAE
8 000X 10%, MEEFRERAYK 7.5~8.5 (10°%), WiHE, 0, M AHTE, BF. ek
HEEHARE=RWF . ERSEVHERE 198 FREEF 500X10% 20, BET —
RHAZT WL (R 12-9), Bl 2000 EMAH MILHRM 4020, RREBHBZ LK, Bk

ERERREFERNER, FEAT. OF FHEMRE, TEEAPAET 50 HEN

1%~2%, MBEQEEEE H 3. 8~40 A MMM 1t &, TWEIME 1t KM L.5~1.61 &
WE:; QMRUHE Tm (AAHTH 2. 5m, EMF 4~5m); QHBLBEET £, HLREN
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1/4, BRT AERRE: OFARAEE, KEELHBERRT, HHLALAERE
E,ﬁ%ﬁﬁﬁﬁﬁmum@#mﬁﬁﬁa%ﬂmﬁﬁlﬂﬁﬁ$Wﬁom&&*TmmE
(RO AA, TRHRATFEN) REREREERT ERM 1/5~1/1, AT, ®
ST RREREASMENERSHRARNME, SR FRBET REEAREEK
T, REXEERES, TERN, SAFRETATHENZRERALS.

£12-9 hE+X®Ry

(FlBUCPE G RERFHDI,1080—1950)

2 % fr B ] o
N T arEn T FAURS  ARLET BT .7 KR

kg | LTHELTRE BA BRBE. EUBLREANEET
e LA A RTHE gg?ﬁﬁuﬂﬁﬂ:mﬁr.falk.ﬁ%&ﬁ,Eﬁk*«mﬁl T
YT TP ——— BB AR GG ERE AR R NEA R
SELET | HEADRLTRE QRIS BT ERARLRELIRRN LB L
XEET o —— FFRE AHAR RAER ERAL NG AR AN BT
AT oA A B igijﬁﬂﬁﬁfaﬁiﬁknﬁﬁﬁﬁriﬁtﬁﬁﬂﬁﬁﬁiﬁmﬂﬂﬂi

) HEA NP E AR LK RALK RN LTAG_ HET
HEMMEY | AR TABRERL T R i A 3 W 2 T B
s T TLTi RRB K FARE RLRREL AR
. 2 J1IR-Fin HMEBMBTEERLIH | . FEAHFS. A0 AMELTHERTL
FiEci. 38 HEEXBT A EEEREM—-TEEF .ot EENHE LA

—
—y

# (copper) RAZBI EHNERHFALR. AABTREFHSEE, BH., ERBE. K
¥, BMHEMBLR -RHERASIEATRN, ABME. @, 4T, HH. HERBT
SR AERFIENTHER0EH. TR ERANETIERAKEY, RXAEHY . &
MMy, LELE, AT OMBETI LSV 4%~0.5%, KT 1I%EHBINEYT . B4 BRIE
BT 50 s a B KRS, SR Y 10~50 ARGy P RIE, M8/ 10 B E N
Ry,

HREEHSRERL S 5X10%, FRES LR (F12-10). RE 1982 F LT MRS
- RAEEN 5. 540X 10%, FEEHERTPTHA)IRBRE, XEIEMATHER. LERE
W, PRI, BREAHTYHK, SE4REATHERYESRE: OSal: ORIEXE
VR @FPXUGT KMBEEAE,: ORRHES: OFEXHE,. HHTR, RERF
MHBEHNEEHERE, EEFARHEELXNEXEFRERBHER.

=2

2 (gold) RAKBERRMAMMERZ—, TEAERTHENES. 8K LEEUES
REAFNME, - TEXNASHGEREHENHSEZ - AR ERER. B
FREE, FRENERYE, BLE5E. H—ENSAenB EATHRANSE. XK. 4
FRMEL LT, SHBFTETLFHRARE (X545 4%~15%), RRRLEY (8¢
5056~80%, ® 16%~-50%) %,
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£ 12-10 tHRAREBRTRMNIN iy T W

8 % W #& =3 (1985 )
9 700 129

9 000 125
4 100 27.5
3 600 60
3 400 47.5
3 200 40
3 000 54
2300 71
1 800 22

T ES P E-T
BeE =
RAN g R m

= 1500 36.5
HithifekEE 10 000 143
HigbhHYEHRREK 000 46
57 52 508 780. 5

GlaltEARATHFER. 1985—1990)

RN RBHERA N 30 901.5t, UAHRES, BERVUREK,. 2E. ek, X
FIES, HER, FENELHERFREAVERR, 4R FEBRKERHRE 44, &
EEGREHAB OM (1984, FEMNFESBENLEAES., MERBE, HEBEBREIT,
BHEFL. FESHRALFNRERR, E£4E-PEBEEMETRR, WETHETE
T K i .

EWE AR

L MF ™ (nonmetallic ore) RIHBNEHERHELMTERLAY. ERTBE
FTORAHHERTORR. BASKLIER 123, TYLHEHERYT =RE, RIH
ARBXRBRESKTEEZLEY (K, B, B, #% 4, ABSEARRREESR
THRTHEAE, UEARSELOBER, kERFNTERR. F2ELRFFRA
WRETFAANKE. W, HEk. BHE, WEE. HEEEME. BRE. B%,. ®
HERRUETR EATIL. K. X&. EHSEH]. G- HRQRAETR,
WK, AT AFER, BRANER. MXHARESHNS, LARARES BT =,

FREGKT “RPFRRRBAET INRHIZ—, HBLELRT FROFERAMAE
REEH AR LAFESMER, ERECRER-ALNALTLRT =, MEEN
SR FESFELRY EOLY 1 3 HEAREL: 30, RENELRT =EBOYE.F
BAHMORETEXRRK. £ 1986 SHHE LM 102 8. KO RMMBIOEE S &, &
FHATLMRARER EAF A0 XL TR %7 LR 252 BA. B0 L. MA
BE OBRE. AR ERLEY PR A RN . EER NS EET ENE. F A
RMETLECAERE D, HEFSARASREN, DRAARS, REMELEF
EHFEREASHAESEREERPAHYAREE. TERERE. DR EERAT Y.
BURTHE MRS HETET, BF EHRGN 16.5%. KT NG5 7%, ERORET N
82.5%, LR ZILh, W& O H YA 34. 7%, 1 &R 18. 1%, K7 WA
L FETRA L BERED 30 AEN EN KRN A BRERBRIFL, ST
BESORMBABESAT FRORRTABERE, DXL 28 (GARES ) . kE48
RN EER. SRR RN NEAT AN EAS S,
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% 12-11

RREIBSENETEN FHRRBRHIE—RKE

VMLK % FAEH -t R REEW
. W AT ALK I 75 7 B K
ERA & M EHHEHESE . BV K &1L
WAL WA 5 0O, g
. aEE LA LTA.E | AREARERER RN | Hnaal K RETATES
AT
LEP FRAED 5T
P12k BHE ERG R mkEl KB
_— WA R BN (XN | ZHARET R ART | ARE WA AL AN R FR
Ak KRB | KB R 1A ITIE
HEH M RBH, 8 AL T A L B
B REE GBI AMA. | KUV EERVE | SHARAL . GA FEAAFEDH
MEW.HEE NiHBE b
FRAAE ARG HBR AES
ASS ARSA. SRT | CABREVE AT A
LRTH | ASEE.LHME HE B K FRAAE. G
XFL GEME. BMA. | SR E RS
ERFE | RME RME . KERE. | SRRV KBV R A% | HEEKE
REWE P PR R
HAEH 9 ARY AL EAGBARRNT R | BEMKR.EXL.EEE. S
. WREE) BB | EHV A EEE ERE | SECARERE NN EREENR
L EREE (R PEREEE R, BT Eh)
. , BiLFAKE FRRLEBREAN
K& RAE.ARE.XAE | BERRAREAR: | PUTAL
RERD | REEWERTH ERBALMANTE | FEAKE ZHNNS
FMER | WeH RREVEIRT K P | orx pumzumn
vk ,
BEHRRK | BT ARQAIORR | gme i TR R
FERCUEERE NE BEG, N
PRERE | TRE NS BERE | pay ik gURRY K et ERCLILER Bl
- TR INIIN IS N Bk 7 0, P R L L
[%&E | Az pmams | TOEERAUSET | gy KRN TR A
- AN T F P
T MEE ERESEE.E |, T LEY N L CEDn
L L PR EAVE KPREE, 5 B =GR
ARERE | NEE EMERT R ALRCH UL B M BT 5 LR W
ﬂ{tﬁ'!ﬁ N ﬂ;:ltﬂ'lll._mﬁﬁ AEM.BWE WL
* SETNEH AR | ALTEEREAAK | KOARRE ML LB KA E
: ENEY'ES
ARRT D wwan TR L5
REG HUFBLER | , WILWE B M RB R R
PHRE EKBE KSR Bl W K
_ ZMAE AN REE LN, LK
KM FLRHE BB e ke R Ml KRS LEY
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M ]

PRERE-RAEHSERAEERNEN, I RHERREANEFRERZ—, A
EEREWEARBBMETEMRE, FERBEEIVRARTS HERF ™, ¢RI >, £
RyEZKE. PER-MFHERHE, BREAHSEFRIE, AR 19 FHERE. B
W, BEBURAET=RE, SHEFARAE, HIRFNT =HE,

NI EEN

@ﬂﬁﬁ:WF\Fﬁ\Fﬁ\WE‘WEF%\HEF%.Wﬁﬁﬁ;mﬁﬁﬁ‘l
wahfi, EEFTT, SR FERT .
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$+2% WA

- # &

HHREHSR P LEBAENRAEEN, AXMERTERBARB U ATNERY
WRAGNEAE, CAEARTRAHRTR, ARFRIBRNERRETE, bKAS
W, kKB, S PEEEEE (RE+LE) NATAGHE. SNITERELME, EA%
FILRABBREOERT, ATRPRSERNTRARY. AXRERREEFHRE Y
. A XHHAERRRERREZARRBEHNTH. AHA1IOHEABHSHEAT R
HEPURFEHEE, FEFLEARABOREUT., BoTENANRE, AREIEGNE
EHERED, AHBNARFRREBLEYR, REXHEIXENFRALIHERBERE
HEWSAERR, ATISMATRET ARRNBRBEFNER TR, RHHssH A
OB LT R R TR,

EARUBEARTRYIRS, WRREFRNGLUACBENARSHE, HETHR
REMTA%, AREXZAFEAE., FRAETAYERARAERANFHEAE, 8
RFBEAESARFEHEL, CNRARNEBEZAREREHBERZE, EHETH
MEETHAEEREMN, MTR, Bk, bR, KUWSS, ANIFEEEREAKEH
WRRBEFENTAMSER, MBROBRM, “ZE” OURFEAI, BB TFAR
LIMEB R,

WERARTERGABEREAT LA, 25, FHEREKIRTAS, BEFH
ERREBENDESERTRIEE, SAEHBFER, PEEHBRRAR, LK
HEERMBEAREMPALEFNERFANER. HEFANBLRERERRRAA, &
BZARTHEOER, DALBUEE. SRARFSRLANRTENE, RAKM, BRA
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] ty X £ % W 85

r # B, .45 i g.X :: |

| . | £.X X g &

L IR £.% .| £ &

EHREES, OFRA TR 1900)

WEMBRTAEALBRAO AR NEEURIIRE VWP SHFAAE. MBEHE, -
BER, MEWE, WRKRETKEARKARNABREAEUNELE, E—FREL, #
R EERYERLENG RN, EMARSAKZANRGTESLH,

Z.BE5RN

WERES AXBBERGEIRE, X-ASBHASIRANER. FBHFIBFRAGTESRS
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—EHRAERNERE L. M, BHEEER (Nonunes) (1960) #H, K EHHNHH
SHPEBHEE BE. TS AHHBA, SHASHRERKRT ZAAXRTR. R
Masironi (1970) ##H, COERMRECBLRBESTHK. WEUNERSHEH L, &
BENT: BEUG., FARMD, HANE, BHEK (1069 BE, MEGET RN
5 EEA RO LR NNRILE %,

WEEPREHSEHOLRSTWE, P, ELFRENE diwi & &, ERH
RUHEERTER, QUBLEY 65.4%, BHN5.2%;: LBHEHE, FESE, HH
HROAGERE, EYEZFANEEATHRIEPREMOERTE AN, SHLR “4
BE”, CHNERGSERAEATORAHNE,

RICFIETHIERGALRBMNER, AEFTUERL, SAS5@MERERRES
HE, BULAEGHTFENASR, SRFEYEREATREMRELEAMEREL, X—
ERARETRENEBRESESEE, AENSOERANZERREEEBTLEHF
FMER, EHit, $TEASRRYRAEERARILRANE,

 M136 AESEEER—RR

EREANTER EMERTET EE(EIEH
B
# & B R & & B2 R
KRAE XREE | L AR ,
CRER | RESEME Eiﬁéf‘**‘m A ERARE - & ig;;’f’“ﬁm“
2 37 0 Ok B2 ADE AL RE
=48 K I A 36 % It 86 | #aresrs. | pxom
BOH oW | WRERNERE | KA A AN | RSP FARDT | AERA.NM.E
B *H = 54
Wi
ZRE.EUE.& | W ,
L T TR - fika 7
T
B R HERARE FRE KRS M HRET
. ERE FRS Sy BoEUBKRE | SE.AEH
BHET KB o WEXE BANE | ZAZ .
W T B Gl A A %= o Wl

CEREFS ST A 45,1900, 888

BEARLMAAMER, EXORET LMMEH N ERS, WM bR ANR T K
MUFEN AR EOEE, Wi, SARSAXEREHANEERRTHEL Y -,

=, Tiasmes

RTEESAKBRAYFE, PEFRTLEMAERE. (EHET) —BRUT “+H%
REA” MBS, L “REAR, BLAR, BEAK, DEAM, BLAZE, HLA
H, Bt &R, BLER.” SUMAETHMXHRE, ARKNER, L5 EEBUEHE
HER.

% E MR K Legon (1951—1955) ML B/R B0 + 305 B0 3% R AT T 9F%E, e
HENERES THRNEABR 2 AHNEMENERR. BARRRTRAEARNS R, iy
H, BMMREEARBEE L THNRS BN 2.5%~ 4 0% MBER, IR FATEREREN
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WMEIENEELARRL, MW ETAMER, RZHA.

Tromp % Dichi FFR THZMHEFJWEL TR (1910—1940) 516 HLMAXER. #1]
SABSBWRBOP LA TRENRSE, P LREELREUEE. DAKE R EOK
M 5 4 0 B AE R R L

LREBH (1965 SAMHAKAENBNFETRS HMNXRFITT R, MHITELH,
R RHAMEEK, FMPMCa, Mg A RRK, AMIEHNEATES.

R. Masironi (1972) ®AMEH, WEKALKEROLER AT SKK, LB EA
MERBETHR. BITEY, AXKEL. ARIBERTERN, EHEALIBPROL
AT T ERE.

H204E%, BEAMKENH, RILKR. BE. EPERBFERRERSHTRS 118
MERSGTREOTR., PEAZRAEZLWFRA (1973) HEFERFRERXEFTRE
MR THRREELY, KEYRNAATES SO MBERTTREAF X,

FTHETHEMRRSLANAER., TMTARBENER, FERELITWRIA
B, TMEBRR, P PHBECENTROAARANER. £XEH, SRAKLIHHK,
FHRRBRBPERRAERN, BRI NER, ZRBAER. FURRY, RELREE,. 5E
BERRERRHEHUAANER,

137 REEMSTRHXK

EREREL LR SRR AL (R
T T
T o BRI oW ARAME
TR B4
Rt MELER | AT M L
CHEN | L mmtok#t ERFERANE | m) mmy gt | BHRK
x% e
=g SHEeH
MEh  BEORA L KS | BALENSH %mﬂiiﬁ*ﬁﬁ HA& 3 M
FeS,) -HE M BUE
8k A BLE N BB K BN
FERIMBARE. | oo LM EARKENT | ot
Mg = i =
B om | REE.EAMEM ERELN.PL.E
Bkt EEEBRY | %X KESHE R k| B2
+ A
FRLE LR AT ¥ E R BN R 07 35 R B B
G AW B RREERL | F.8.REGE BroEBL SRR I
kg 3 . , e
g | FRELKELBL | EAEREIBK TR I HREEERTRR
| WAL ARHERL. | ALNE.MNEN | WEL.BEEL. R
KR | o Mo A TR
Fom | AL ag WEL. Bt Wl

(RS K LB IRE . 10000 )
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TRERFEMERAYHARNEPECRENE R, ATERARMESOE@E. 180
I, . F. BECERXNERER, T%R#E0PnRANTR, ABFE&ER,

M. kRSERE

KEAZEFHE - LRR. RAEBWUAKANTRE. KEOREBRTANY
B, W, HETEMNHEMTE. pHERENDSK, BNEE, TARBERMBYERK
K. ANESRK, RETRIBINRIMO KBS T ARRE. BHERZMPHER
BMAREERE K, EERMOMBEARSREPRARA N T AREE, & 13-8 74T KR
SHENER. AN rExmatt, aREBRTHRTAEET AR,

R138 AKRSHEERA LR

i BRER T =R B R R
oK A4 ARAEE A R 4 BRRME
. Cogmm o | HEAEREE AR o smwoon | mErmms s
% ,Mg< 15ma/L Aramam B Mg >30mg/L. 2 R
HERILEE| Mg<25mg/L *E. Mk Mg > 40mg /L 2E.MEL
ﬁmmmw - £EEE FK Mg B KE MKk
HAREAEAH. BARERKAH.
. SOS0; W pH O | XE B MEBK | SO.SO; fhpH i | XE.RE.ME. &%
& HPORE.®E G | K W PERE.EZ. A
74 F 4
o ™ 5 5 @ F % i 745
ngfﬁ-“” F #.Ca #i Mo % R A F.Ca.Mo & B3 W
mfbé‘ﬁ‘i”"‘ Si00; RA LB $i0; # H . LR
ﬁm‘ﬁ‘”* Cr % T Cr B AR %E
AR tt % % % (b Bk B 1 TR G RF
W L& KERSSER - | CCOMEMR | e
Mg\CB\Mn ﬁmﬂ I&(%]E?#& ME\CS\MH ﬁmﬁ M
B o o N £ B K KA
ﬁﬁﬁmtzﬁﬁ O & Réa\umma NOL 18 -
. NO, EREANE | REAMEHESN
B4 24 5L 15 38 TN L
NO,. ERE A0S .
£ SRR KATLPRR
] WRE(-OHIAR | RERL.AL.% | NAROHDER
AHTR | Se Mok HERE EEWA FHE
HAR—OH{,
REM (-0 E. | REKL.HiL.H )

CIEAREE £ 5 AR K 30 T 2 0. 1990. 18 30
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ProT e, EHMB R AR KE, @EUASERFESRRE. AN, SY4BERK
OB T LA RRE O B MR B RS IE TR, A Mg 19 SR KPS B i Mg, (0] B4
FOUERNE, REHDERR. ERCHELE. BRARTHRENEAASTR AL
By Cr, BULBBHREMERBR. SHEKETER, TUBHRNE, HEREKAK
HATRETLSRBE. AXENREXRAKTHREMN Y RBRHE 0. 04 2 0. 02mg/L LT
(—EEH 0. 15~0. 3mg/L), RTLIBBBHARKRTRE.

HA4MR, AKERIAXARERRNEERH. HAUMNARDHAARRATEN. K
AHEBEZEAMAAIBRZAR, HZABHEE,

AWML, -FHGTERIENEL, REEKHT X, FHEX, BXHBEAH
R, WRELBREK, KELREHES, SIEMBEKRHMED. F—-FEHTHR
ADHREOWN, T, RIMRERRE. FEAKBERENIBHM K. 5 1900 K 4 000 2
KM, AMEHARAKBELEHEMT 106, WAREBEMEFE KM EEEK. BEE
FUMAERT. MTEEE, FEBF KM TRAEE. KSR ERAEEKEAE
MEE, AFETKAKABRES.

H R it 7 A%k B £ 8 300m’ HE 4 2/3 DIBE K R ik, (UM 1/3 SEAEAEN,
AR FEMAHRKSARRAIERASEEEN /3, KERBZNOSEELTE.
BUFDEARGEHEN, EUF LHERERD, HOUEARETARSREARY, 24
RELRLABRERLHUAK, BH2LABTHABATEGEN AR,

KREHARBERNEZRRAESERFARER., B, HSAERNMBI A EFN

KM, BARRF T, AEALH2TRERRE, SR TAENEIRBAKREKSRE
1) Ay K2 5 T PR L BB O FR AR

ih =

W, 26, M BMRKRNETARIBENERFEER, SAKNEFENEREE
By, WETAEIBRERRENEHTEL, RAFEAISREATHREERE, B
HELDENERSETANETEEL, KERRMARRL. HFRERR S ALEE, £
HAT @ttt R+ X EmFEAE,

NRER
LEME. FH. BERN., £WEHEE, Bng.
BHLHESHEY,
BB EELMIIE.
WL E YR RENREE,

KEREMBBASAREFMRBEE S,
WE. AE. £, MRKMBTASARBROXE,

A A S L
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P4+od RAXE

1980 12 4, M4 BEAEXSEAT (BRABARKHF 10 FRILE) & (HER
BERREEGFHHS), H 20 HERE 10 FEVEFRK 104, BHEHE 10 ANS
“ARBSHERREAREEL, ERARER, ERARFR N ERRLMEE, EX
mofit, AR ASEEARKER RN E R MESE 1 000 LB, hHEFEHERKE
- A%# 5 000—10 000 A, 2W/HMEES00ZLUE.

HARFREERARGT . MERENEHARNSK, ARKETUAHSRNER
WEXEMAL, SBXERKHMBLHEIARIEN—RAKE, QBERES. BNE
BAK. MR, kB, TES, RAKERELGHASHBBEEANERT, REM—RIK
EH MR (ARG, AERR. BE. BAR. AURE . MERRATES, &
EHMFEREREAREDRSRFROETER, A% EEMRBRE. L. Big. 8
BN, RERERAESHERE,

£ W R

—. ¥R

#i M (earthquake) BHIER (HATHE) XEAMWRENS, B —#HAFRITE M RE
H. 1976 £ 7TH 28 8, ZEREFBLESETM 5 7.3 RM AR, ATHRREEEADHES
R, BRRAEL 242 760 A, B45 164 851 A, BB RE, BT THENEER
REZTUE, XRWHRBIERS, BRABLETIAUBEN —RaR., HREEES
HEE. MREBEARGTI, BEIIBAK, KK, IRS—FRFKE. BT, ¢
FYHEFEE MM S0 AR, B7EULABRREHER, FHEENLL 20 K,
MR, BT ERL KM EBAYBE, FRE (H 14-1), EREMERTRKAE R A0,
REEMBREZTNEERE. BRP. BFARBENEEGRERE. ARDIE -HRS
(B BRTER, RS E. ARES N E
T—Hme (M) NEE, BREF.
EREREETIDMRT Y EE, 2R
MERIHERY. REHE 0~70km) 4
AR5 EHREE TSN, KT EERE
BEAF 30km; PRAME (70~300km),
G B 23.5%; BEHLR (300~
700km) B/, AL BER 4K, HAE L [R3T
EEMBERHERBRILFEERTE LR, [Y)
307 ol 3 R GO R R BEAE Y 13km, '
WRE R, MRE DO Blcl RE. RP. REETEE
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FMEEAFESEE KHOER, IHBAERILENE, TEFPE (BB ASE (M
B). PREEHE, RSEREMNL73E, SPHMSEABIARMHESRE (0t
W) B, SWEHL ¥ (W), BHRERK. AREK, kEk, BH4ERE. ERHRRAE
HNEHTHANKEES LR T EAERGBIEH, WESHHEUBRER, BHT
REERBADNFEMAH. '

MR M A R ERE (EREEAE, EROULTHEXR, BEE
800km/h), BEBEBIESREMNBRARE, BRAGERE, TEREEE TILKHESH. I
1960 E S 22 HEAMBBEE Ms ¥ 3. 0 RYHMR, 22 ABRELENBRRIEARFERH
WEBRMASEEE, ERENE 1om A%, BEIAHBRMHE-5. 24 ARBIKERF
Fma, BRERIE G Sm KGR, § 100 RPN L.

= R RAE

HRERMAXANFAEENBERRE, AN HRENBRNERRS.

(—) K8

% (earthquake magnitude) BRFHMER SR, —VOLERAE - TRE. £
AR A MR R A MR AR AR, MBRRK, HRMENER, HEAERT
AEEBEC N EER, B, RATABEN FICRBHBCRERNE.

1935 # C. F. Richter f# 18 T it W A M 243,

Ms=log Ai: logA—+log Ai-
b a

A, A HEERP 100km &b, BE-TEERERRIGTREEN 1pm B 4F 5 R R
B ARCRBMERIRE.
#7% 100km A LFRIREN 10mm, B 10 000pm Bf, KR 4, BN 4 . BR,

MR (A) MK, TREROKE (1) 200, BT RRGMETRE, BFH log

ﬁﬁﬂﬁk,WMMEi%E*E(A)mﬁﬁﬁﬁ,EﬁR(m,Mﬁ=
Ms=logA+R (A)
R (&) HABRER, TRRZRWAKE. RHE () THREP KA S BE X
WMEERY, XREF—BRE G5 BHEINSFA—KERORE,
BEIEUTHMME, ATEKE, BREBME, 3~5 %R, AFRRE, RERLE. 5
~T WO BB, REANRE. AT 7 EMNRRA RN, RO,
RE (M) ABRERHNSRE () MXRNT.
logE=11. 8+ 1.5Ms
TLMEGHRYEER, MASE %, BEHE2MF (F141D. — 18580
MEH AR Y 3. 6107, MYF 10 FFREMADER ER 10 FERaBNAHN, TA
—~RBAMR RN SRR AE R,
(=) ERK
WA (intensity) RIGMMAM MENRAMOERRBREE, SERELL, Kt
HWERERK, ERVRIUAER ), —BEEBR-EOEABEL. AXK, TEE
MR E B K, QR IRE R,
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141 RESEMERAER

Ms EWD Ms E()

1 2,010 6 6. 3¢ 10"
2 §. 3% 107 7 - 2, X 101
3 2.0X 109 8 6. 3x 101

4 6. 3X 10 8.5 38X 107

5 2.0x 1012 8.9 Lodxiom

(RO M 1077,

AMBEARTBTARAYHUSEESLRAEN SR 12E (X 14-2), RPBE
AERA7TEUFORRBHFE IR ER, RANAERFAAAARS. —KAR, K
— T RE, EAXTLUEFEER,

R14-2 BENEE |
S _ % 171K B (o /57 Ms
l R | AHEBIER | 25 1
I £ % | #ryEdzAsR 25 3
1 N B | SRR AAE. R Rk .5 3.5
N B OR O OHHNARER. AED 10 4
v B | AANEB . BEERN . 31 4.5
W B R SRED ELRENK . EFREREERYT 63 ) 5
v BEE | ANKE. AREXAN BHR.FHGHES BN 125 5.5
L B % | ROFERN.HEE; - ERe R 250 6
u KR | AR WAFRD, KN RIS : 500 7
X B O | MREE.LE R SR KARE.GHESR 1000 7.5
x L ﬁw!ﬂ:ﬁﬁﬂﬁsﬁﬁiﬂﬂﬂ»tTfﬁﬁﬂi.mﬁiﬁ 8
b} ARE | $WER. MEERINER. AR ER - : 8.5

EE.1981.Ch MM B4 X 55)

RHESREEMREF 2 EFER—FHOMBXR, HRK (1996) B, ¥FR
FARTE. IAXRTATELXERMER. |
I,=1.52Ms—logH
A, LARPAE, Ms W RRE, H ARERE,
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WREESS, EAERRMERBE, HAMVE L EYEAMMNE, RBRAES
Fifos S e Rk EN AR (B 14-2), SRABATRELMMELS, HE
ERRGWRREN IR, ERABE AR S HB - SENER, K% “E28". I
mILHRE, A, FREMEEHMLALFAE, BREBEAMRE, X LEABTRT.
“FHE"MEETESHENEEL, T, SHHLNBRERYEE, FRWNNENE+
BE2TRES, MARSRAREANERNSNERRLE, ¥EREE. I, BAYN
HEHMOEEERBAEAAS, NAREHNBRADHEEFEATRBANN. THES
WOREWAREE LKTFRHASHE.

:f'“\ #HB lf"
Y £3.1 §°]

N HTRER

M 14-2 Ll 35 O 2 B 1A
(8 (MuEmY, 1980, H¥)

. HERERARER

(=) REAE

ATESHARRAL R L OKABRGHEEHHA L, 1902 F A Mekey 211 T MMM
WEREN. BRE. 4 WA R GENEE N ER TABBERRN, ROFENDY,
EHARBONIE, ME2FHEATRENT AR, % Rmm. 5 2R 1006 £
UK ERE, MR R WAMEE RS T 430km BEAMGENE S, AT
% 3~6m, BMAHE 6. im, |

FOHNNERMMBRR? 100 FH.F.Rid BB TH ERB RN “REEER" Bib,
R BOEHANELFERETH, BETHEATE, BUTE— ARFEABFR
B, BEAREBERHUREZ. FEENEENERE DR TR o R, 724 R E,
AT BL A B BT R B R (B 14-3 (b)), M ERREABRRAATERER T R, HE
BS5EF—-TRERDH - HRAR—-# (B 143 @),

HERRERENBETRAEAABANKRELE, ARARNEFHTHR. BER

RTEEZNERBEHRARE, A, HBEAHKZREAREY, BHAR, WEEEHEE
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HEBANEFRRET . REHRMN
R R4

BOAh, ok LT KA B K
Tl i BT R TR

T K P K o I 3 F RS K T 3 g;}mmgggg
RO, TR, A B4 30 S, £
BB R A K X 4 T K K

|

FoRAET-RAME, RESRFEIA LIS ’_ﬁ:
PE 1959 4F 10 A B KfE, RAT — R Tf:
W, 19623 A 19 HERET W 6.4 éé%%#?
BAR. HERKETIZAREEAA L
LT 8 CRER: 238 3L 37 .

RERNTPEN 1714 ¢ANT ®
—~ OB, BEFERE, A 19724 2 A Uy
sABEREBRRE M. B2 ARFKICFEH () WEEHER. &HhBIKANTI LM,
22U THRI208 %, REEHE km (b &ﬁ%&ﬁﬁﬁ?‘ﬂzmtﬁﬁmﬁﬁ

FhH, BRBEEITHRME @B T EK
M, hFRTHREE.

BERUBFLENEARFREEAHNAY, SEKREKE, BEAEHRK, RE®H
REMFEE, AR KBANEGHEAEONRD, BMTHNOEEREE, THBESES,
R R, LR, AR5 RREXEEY, SIRAMMNRRER.

(=) ELR

. BEWHFE —KKEMEAHY, ATHREPRTHBRBGEESAHBNE
B, SAEFRANAHNE, 2FE—-RARKARAS.

(1) RIERE IWMELHSY, HBHZIERY—RI/IR, HHHR. REF—BE
HEARAEMTREE, TOMETUREILE, W EHE LN,

(2) WBER% 1964 LM, MEMEMATEZHEE N 4~6mm/a, 1964—1966
HERMEFREFIA 110mm/a, ZR 19663 A AMERE Ms B 6.8 MR,

(3 MBMEEE, R, WER® FTERRRARAKMBNIERT. #EHLRE
W, IRYPRETRYY, SERECEENREREERE, &

4) BTKFHE R, HHOKUARAR, #FHBER., THEIHER.

G) FMEXRERYE XXREEAERE. —HFANEETHRHRSHELEA
KFHHR, B, EERRHEHIAEY, T HBESAL. BRAHBRELENSHAELET
BERBHXESAR, AHECSHBRHUEZRE,

2. 2ENHRHGRE HMBEENSTAMRE HE, KARTRREEHBAERE, M
MEFRER. Al FROBEK, RELAERDE L. B8, HA5RAE (H14-0),
FIRf MRS SHREM., WM, Wi, KK, KRKEXEEE, BOR, VB FEAXRKESE
Ms J3 8.2 KM, mef LN FEMBEER 25 HAMK, BMBSRN KRMEGHLH

RGBSR 10 JIR, AT 800 . WM. MIESER L. AREEENETERE
AE, MRERD, HAERNALBENBHEBLIEEAZN,
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() HWREFERRY

ST

¢ b 1P B o i B 3t o g

.;...g.}-lp_.:._ o - 5

3’ﬁ“ﬂﬁgu
/ NEB5/SE£31°

0" 0. m () HERE, WMRN45W

Bli4 DS ESRAREEOEETE
(R, 1982)

3 AK —~BRKORELEBWEK-BREEN, SFEXRIRELILR, RB% HH
RONAERE P RE, HAMGEHE, KITH,

P, b 8 8 0 TS B

(=) RRAESH

ARBEEF EABEFERURRAEINNY. RERNEDL, UREBLHHT
BYHRE. | -

L #XEeh (8B 14-3)

() RAFHBRE SR 0KMBEMM, 00%MHIMM, LT 100% M EEH
T VTR Y T .

@ FEREF-BOHR-QRERYE LBF 5XGRERR. 10548 F 5B RES &
EHAREE A,

(3) K¥hWIEME LELERERR, |

2 PAREAF FEBAFKTEUHAREN-SORR-DERALRE 2R, B
FHBOEAFRZ—. PEGLREREENR, RERE 8 & 5~30km BE2 K, (5 H
SMRITHBABER L ROTRORFER (14-6), hEMMAHT Y5 N T L%,

() RERE-GHARY RAKTEMRE,

) BE-NERRY RFAFLH BEHE-GRERY,

) PHBET LKERZ, HZaEHAE;
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Mia-5 SRERNRsHMN
(HEFEHNE. F1A C. Duicer. 19813

1]

oy

]
i Q\\_ i
g

e MEEEF
Ci] M8 5

SRR

G WNi=80- 8.4 “ KNE

3

O Mi=T.0-78
L ]

o

1 R X W TR0 — riad & »
[F] [V [ | |
S il S E—] .'
E it
M 16 R KRR R

(MR, (PR, 15

) FLFFEETF FTEREY. Tk, BMUBReRE,
(5) BN-BM-FIaRy STEAESFENE FAREGH. LEITHD. 81

KRN ELENE T,
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(6) FEHWBK .,

(=) REMAE

BRYARNEGMFHEREFRIRERA, AL, H505, ANSAEEER
MR R R AT . AR (RENEIE, UEERNE, BAKERE, ¥
BESLEE, ARKEHTTRRHE, R HHAT AR ENNE, FROBEFT LU
B, W1975 5 2 40, RETTFERESE Ms N 7.3 G AHM, RMA o /Ml TR
Wik, RRMEROMER N, H1976 457 5 28 HOEILBR, ERERALTR, RER
A, BFTERKEMBER,

MRREH THAEWEZHFEAT, RE IR SRAERREERABRNER, HB
BRAEE A8, EARIEIRS, WRYHEELRLFERMNTL, THERM
SEAHH - ENAR, BHL, ERTFRTHETUMD TR RS,

L REE&RNS BBEHTHBRFERIN, S4XKNRMERAE. 55012 EH
HERREYE, WAL BRR, BRE. KRS S0 R E B3 6% N8 KR
B, REUEEMMES AR, ARESUSROR . KEER, CHEARSHFRBNR
BB, BHaEEOE L,

2. nEEHFERAGERE REEGRNERY—FAREAR, &0, RPN
REMTE R AR, B ERBE, AR ENTRAERTR, BESAREARE
MEEHSEEEXEXR, SEVNREREN, RBHMNEERR, TEALEAEITASH
MImEE OF). BRMHE N, BT, MTK. KRERE, RSRDEPHEE R, %
REBEEARTER, SF. BSES DR,

(2) EME

EMEE S ERE I TRER S . BEDANSE AT RAYFATHREN. BR
MMES SN EEEE, R RRND LR AR RT S HE IS b EE
M, T B O, RO MMH VO AR S ANBENE 2 L RAFERE
Wik, LRI R B AR AR AT o A T K S0 A0 I o 0 R M B R A O

MTFRABEREE—RFDRRE L ATRBARFRERS RN IR A ERETE
HRRMEDER LT SR H AT HEAEK FERN AR EERC RRAOREERE
WERE. R e KRR AEEHERNBN, AN TEENSFR LM T
B MR R EMA Z BN REEE XA TO T REME 14-7), XFEHER
MEREAGE AT BRI, AN 148, BEY tkm., 44 471 8 WA HE 500m,
B — LRI 10km, B ko BB AR it — L85 TL o BT AN TL K 08 I U2 K TS 8 B A
REBAOFRLEK EXEHETT SNHER EET - AAAEEAT . BHEYRE
LEABWE, KAES 500 ML, B 1975 EMMAIE, B BILM RSN 100 F £
. SEAESLET. BRSZETRE— KB, A% 1971 52 B/RE S M — KR/
SR MR 10 227, REDIE, B M RBHARABELA, 1989 4 10 A
V7 RLCBEREAGNE RS KR Ms % 7.1 BT 62 AL BBCH A, M
% 75 {LETE, 199246 6 13 28 BN 2 MR A Mo % 7.5 SUBMRR Ms6. 6 RATK N &
R.HEBE,

AXREHTEHAERTERAOBME R, FREATELHAASERIRATER.
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(a) . i

. —
I
-

0 5 km
(b3 0 som B A\
i}
[ {
1im
x .

H 14-7 HEATEM
(P Wyllie, 1975)

5% WM. B RS

~. BR

e, B, ERHEAEREQRTERNRKABFE. SHERURERZAMN
FE FERFEUR, IHUBKE, FERE-TMZLUNER, VEAARKELEERE, 80
ELLUE, BREM. BEESRONLFREABY 05,

PRELEERTRHRAE. BESIUWMWERREGRBAATF. WNHMHTRE, ¥
B, B¥E,.HE, MEREER 0AKE, ERORN. B, AR, ER%. BEFAS 18 E,
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