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Fault [struc,geel,] :+ A surface or zone of
rock fracture along which there has been displace—
ment,from a few centimeters to a few kilometers
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BIcA, W2 TSl « IRUERETHE G

FERZBEEA DAY ST RN,

BB, WiBLW 2], 57 0 B 3 sR il 2.

11



A X TP I R I SR A T B FOE R R E A B A
Bo #E3C K2 DR . IBE AR K iR 3
HETHEHEERERABRNIE.

AP T e, BB -, BRI
FoE URF, DHEEEFEICERN. BB, ME. DR
SR R A S IE A A,

LA, AR, F4abrME. B, AR
HNAELR, BEREXENHERGNBRE, GAZE™ BB E
o BXC, AEAHMT, HNEEMEEREFHGBIE, HRH
PRSP ERETRHES K. XA SR E ik,

. OPTERH RS, Bt PR g e X ERAELE
REB & AR, Rt B 60508 N5 i — 4~ B I i 3 5 A2
B, oot BESINEERR. MIATFEARIT, RN
BT . B SR a 848, WEADRICERL
ERMBRABENINE, ERARMBXEETE, BEh
B WP af sy, MR R K2 E il NERR,
FEE A, Blb. 20, BiHRER R,

B2, AR EICEI RN B = (| 42
B, ErAEEE, 2R, BRaV, BRI UR
wob g g i p Y

B o SUEERT BRI 1E, TREN, BEFEE. Sl
{COSMOS, EARTH AND MAN—A SHORT HIS-
TORY OF THE UNIVERSEY «F. i, A— 5 % i
wmy 18], ¢GEOLOGY AND SCENERY, NORTH
SHORE OF LAKE HURON REGIONY it ik
B X st R AR [V MIESCH R EZE (VOLCA-
NOES ON THE EARTHY» (#3R By [i8] 8

12



RIERHI %, REA A TW BN EHAERE, 5E
WERSIA. #EN, BARABFFFIERXE, FER AR
HIREE, MAERER,
= HEREA, FEPFICE T IR R
RAXSFESNERFANE, WIFEL BRI EEED, REH
REIAREL. WK, BiES%, HEEBBEMNHEEES, ¥R
W, HimPleE32 {GLOBAL TECTONICS AND
EARTHQUAKE RISK) (43R 2 H5HBEBEW) 1197 —
F, HEHFRES THLHRE £ 3F MY 10
&1 s
Diseased nature oftentimes breaks forth
in strange eruptions; oft the ieeming earth
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by the imprisoning of unruly wind
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steeples and moss—grown towers,
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[.ittle drops of water,
Little grains of sand,
Run away together
and destroy the land,
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Available ERTS data verify the axiom that
“a picture is worth a thousand words” aand show

that such data can assist mineral exploration [20]
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Magnesiam lives well with metals and as in

any good marriage, each partner functions bet-

ter with the other than either does alone [211
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No experimental evidence exist to indiczate

the solubility of 5i0,; be greater than 0,5 percent
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in neutral or weakly acidic, highly saline, an
order of magnitude less than the § to 10 percent
level suggested by this study,
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—y AR SME, MBI ETHEEIE. E A T I
W, MRS PMERZFAZEFEN, EHERYSER W
PUB NP E . DS SAES . LEHEERNE
B ERR TR oei, BEEATImiEEs.

B, DHEEMBIEVAR, THAEHTERTFES
r, HOELL R G RR T 4R, FAMELI AL, —BE
F R, ETFHESRAREEZ F0, SRR
BFE LA RBAREI—LE, —~FEHESTREE
B AR B M R PG, ROy B BCRAME Lk
Mol AR O L R B AR PR — A EL R o SR
LR EERBNHRE T - RILERER RS H
B, 45 TR S5 AR ER R N2 AP 55 1 2 T BN U R ol i b B
TEF,

=, BHEAE—ERICIEKTE, F—EWNICRERA
HiERES, BTEIIGEM, ERRERFEENEE, Bl
XEBRLREANIAEN, —EEILEETHA. FES
RKE, EREFTEBRERIAGABEEFEX, EFAFMETLE
MERER.

SR, PIE. M. TUE AR AT B R R T AE
Ay = A-3EZuT i, dt— Ruf, ghAh, R EBETGITE
AME, EEMHEEaiEmERmid. FlZand, of 2
21 BE S SRR

B, “19804F8 H1H, WESIFT KSR THARE 2%
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o BERMKEBMEBESHRYBR. HER. THSER
RHHmpl. ” BEXT.

On the Ist of August, 1980, the Department
of Farth Sciences was formed by the amalgama-
tion of the former departments of Geeodesy and
Geophysics, Geology and Mineralogy and Petro-
logy [231

AR “19805FE8H1H, ¥ EHInE EF kbR
WER., WAMNMTYNERREIF, B THIRE R .
RAKEZNT,

PAFRECEHEMNDE LRSI RHE, T RZ—
NI IR, SE B EERANE, BT ReIH 8 AT
WE=AE R 5E, BekiFca&®, S, B—ih
RPATERBFENHE, B ELBSCEFAHIBT AR
MR, HEIORA S ERAN, BRAET,

B R AR, AR BT, &E M aniRe
FEiERTEIRE. .

They also  have ecomomic importance,
notable examples being the Witwatersland placer
gold and uranium ores of South Africa and the
similar araniferous conglomerates of the Blind
River-Elliot Lake area, Canada [211

ENBAFREEZFNE, E20HFHHERERE
WiE e ere”, BAUMESKE W R R4l XK
LE RS .

GREE - BRI BTN R IREP R 22 2R 3731
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For example, the grain size data for point
bars of the Amite River, Louisiana, and the Co-
lorado (Texas) show only one sample with a
mean significantly coarser than 1,0 phi——the
gravel/sand boundary,

B, R 3 5 B Y A SR T AR SE R A R
LRI IR R RN, RE— RN EE T
WA SPN R E—1,04R8%,

R P, FPREN., BEREBAG P E W

CREOEEHD AR AR B B R, e )

whT RREFERIR

MBEETEMRBST 2 —, T AN i 50
TERRREZ Al , 7] LRy e B — B S5 5%, T & SRR B 5
BELLPE . Wiy, WLAESHTR B ME %
5, AFEICHE B EIRRE s,

BRSPS AEERY, MEEE

— WRAIEBR I NN AR N A — 1
HHEDEEFR-CUHEE, BRRE DR, FAR
B, FHRMAR, TEMMEARFER IR, STREIENK
B, AW SEMIECARBEINAR, ATEIFR
RS, MEREBRT XS EIN, Wi, ERFEERE
PR EFEZR, FEMLETRERTRNEL, 22
fib. BRERT AN, BT HEE. FTERLD, WA
MPERER, BRELEIFEPEERTESER, BF
FEMIU R EERS . ERFERT, TRE0mEiRe
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I EMEE,LETHRREASNHER  EEBEN, EHE
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ZRGIAFERIIEE, THEEFRE FECOPHEBIENCHE ki
EHE X BREERMYBAG.AFQE, BEELEX,
MR R, B8MONTIRERME AR, HiEdk
B EZL,MLEERT:; FEHEE R EEBEDS: H
BRI RNEZAEZ EXRUEFE; FUimisRmiE.
BT B AR P AR H WA Z3000—5000, ZEHLUR
FHECEES, WHIELHERERBEETRY, A3 FREH
3 B L AR R 884, I RE/E P s Ay
EENKASNBAERETRY, B THET, BREX
Bh 4 I — g,

Z. BELRTFTXZENAZ, HEBHRESRALE
TEHINLLEEFENREE. BRI EERNRY, N TF—
IR T B REEN B X, SR S S E
BRLEBETEN SR MRRE SR EAE, HER
“BEy., 2k, MR RERANME, UER
de. HR, ‘DIHEBE, AR EAWEEL Y (281 | &3
PR PR BB R E RS S, R TRAR
B, AR EHERR, ATGESME RS mEsgsn
Mo T A S E AT I R R IR A IR S RN R AR
Ry AR G, W FOC R BN AR B A S MBI E T R,
ERHERECES AL B, AfBREEAEEBNEY
WMEFRBN ATV EEET RENRSEAE AR,
TEEMEE LR, AN FRAERAA O HhwEE,
AR — M EAELEMEERIERESE, L H
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BRI HEEERTBEACKOCERE  BERTILE R, 0

BB EE, EaEEEENEARE, ARBBEXEN.
=, WERRBRWREATHR Y —IF —BE R EHFE

X, 2EEERTERE—RBEEED, TREERENNE

REM, REERETDEY, MPiRE SREHMNEREE

B, HTLUEREN, B PEAKELIER, RiFEM

WEAFSIAEHE., UETH. ®IPESRY, LEREFERE

JAM R E, AFaT R ER, ZEREFEN XS,
B E S, BB E-BE-ENERFES

BEMG E BRI A3 FI TV T0 07 Sikhab 4 S M B, R

MHE--WiG-BERERITHE, EEREERINERTY

RdE, ILRHMREFHL. ERET X MY THIUNE

Xo
This sequence is possibly an early Precambrian

equivalent of the Phanerozoic ophiclite complexes
and their sedimentary cover,

HILA XA BRI SEHES TRIRRAAHBEHNE
GaERENHER.

BB, X EERATRERETFEELRHETAHGE R
oy AR A LN S B

FXC, FRRRLHXFEERF, ST 249 8
G eERERRERE.

BXD, IEBRTRWERLHNESERY, MES8L2E0
WREE LRI SRR

MBS AR EHRE, XRE—ATE - Rarid+ ZiEmE

B, A IR M AR S DL L R Se DO TR e R

BB AHZEE FEEHBIMNE. S, WFEAKEARE, BELE
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RSN E B - DA, RS- IE-E R A
Fl, BRAEMFRCAAER, REHEN. EEILE
R, RTRMEEEARL, HEFERT R EAEE LR
B EHEEESREREHZALCERINEBRET L

VAR, FEICARPBEFRBMSREEN, RELNERFY
BRI RO S, RS EEREREER EREN
EHCEf, FRTIERAHMEEIR ERRE LM ER, HEBE
WA TAENRLE, TR LW T HEEary e, FTLIR
AT AT AR A B A,

W B BB SRZ B OCRTIRE NI ST A EA
ZEUCIE IS, HEUF LR B AR R T P00 R EM FEIL,
TR AR S, R P, AT dF. AR TRE N
ET RIS, SRR BUEEIRE A EEL, SRERN
HOEZ2IEMIEN T Y525 BRI Wi BB e R 45 .
R I, EXBEICE, & XA RATE,

FOCCHMD MM BB ST 2, T Mg i, s
FETBZA, FEEERETEAZRN, HFEA TRE
BRI, WP AR E M B WG S 1 H
H, JAEZREMEEFHERER, AW EXTIEN. ©
TEAFETREEFAWDERE, FETLW, MR
WRCHERF, fET 80, S, 44, W
— BICEEAE R VR LRSS, FXWBICA R &, B X
C, DR RGNS R R,

KELE, BEAPLRENTH TR 2 & 1 F
o B, FEZRWNE, WHHTE BRI E T
B A Mim s R, WEXRSEBIFF I —BERBUIELE,
UHFERBIEDRE FEN B ME R, HEXHAFEAR
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BMBERARS I TR ET BB CRBNEEN, HE
H—BESCRARRIEN. XHRRRBEENEEH, W
HBBHY, BRI BR A v A SR 3 AR R AR O BT
#, WREZH&FHBET IR,
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e SRR

Bl S0E E fF MEhE R — 3, HEEAR
B, EM—-EEFRESQTFERN, MATFLEE—E
Mg WA RS Wl s WA R ERA, Bk, WA
MEMWAAREARG RN AL, BMENESLTFRREDPES
LR B

RURISFEE M RIELE N, R AE X — 2R
P

1, FEE S, WA RN ERISER & X
ST BETF RS RS X IR E workBREEN “T
7, RF¥stadyBRiEH “Fx” , KL, 7T EBRHE 2&
AT g A AERENRET, ARHFAHBEMTHE
Xo BEREZETARAE work BRI BIENR WG8h” . “HER” .
“Th o, CITREY , “EET F%, studyEARRRI T I
A L. CBESEY L 4TEE” O UYL Carl .
“_—_I:g)&}%” - “iﬁ%?’ %%a

2, M—BEHBERBFERWESE, T5E58 F,
FoRFEME, HnmA—B3lhighway— 30, KBk, BER
CEHARE” 3 fmhigh school—rb 22, 150y “EISFSR”
fmineral deposit—F ", RER “TWHItBRYH” ;iElour—
edged bit— 2858k, BN SIUHREELY S524,

8. MR BRI, A NFRERET RN
WRE .~ EW A REEMERFEERW LR,
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RE TG BT AR S — AR, NI AR
BEMRBEZANHEARR, MEFA—RANERHRHENE L
Pl AR technique— R T RBEA?, RAFHBtechnigue
WHI IR “F75E” 3 Wi WP mechanicalgh s 3y
“HLBESY R T AN EE W BLRER “Hrtn”
Mmechanical metamerphism—zal Sy A8 JE4E 8, S0 T me-
-chanical character—J3SfE &4,

4, TPEFHAEMBAE LR L I3 K F RS e
R WET % S0, T ST T U M I B R B AR AT I
B IR Bl indevelopment—ii), 8 WANE & B f 014, IJF
By Xifiorefi—EW T CEREBT A, WD HT R 5
IR,

BRLIXsubsal, WATEHEER, NEBEIR- -SRI
1. BHICRZEIFM, WALy L AR NS ERE AT
6 HEKARAKRTSETRFEREERESN, BRICET
. RN, BYSRRERNIAT M. SRR T,

A BRI RN L ECRRB HIETEE XL W
B WIThER, W rIesH) » B ARENES X
T, FTEERICREREZEEN. 7N ATTRER RET
&N ¥, BHENS LEMRARERE Lk,

F—F ARWE &

LTS P T S TR M, 0 AR L
slip @3, &, BEW
state RIRBHAE, B, BHFE
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contact WRBYIE. /A, BEE, &)
level FEBE. ZiE. B,
slow R, JBEHE. BlE
MKW BT AREIRN, AEAR, Lo Oanik
M, FrHEFRAEN, Fn.
like—i, ZEHFBER BN R 7T 54 b,
likedr BB TR RN, BiEabHmEs LRmmEE.
LikeAYESIRIEE, BWEW LIRS “ERY . “FW”
I{Eﬁ.ﬂ _‘ f‘ﬁ%ﬂ %%;u
A careful field geologist likes to ask himself
many Jquestions, [26]
— MBS R B (UYO B RS
(5] &
I like geology but it doesn’t like me,
WE IR E, B HFFERNRIGE,
1 fail to understand what kind of concrete

evidence Haynss and Mostaghel would like to

prove that the planes of inclusions were termina-
ted by { 100 } growth planes,
2R B £ 5 S0 O SET S AR W — L 0 S S
WRBEAMERLZ] 100 MELEBRHEY,

Jdeally, in examining an arca of rocks that
have been deformed more than once, the geolo-

gist would like to be able to asecribe all the wva-

rious structures and metamorphic assemblages
to their correct position in the absolute time

scale,
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B, FHE—INEBEREBAERE, HEFR
ﬁ?%ﬁﬁ%ﬁﬁﬁ?ﬁ'%Wﬁiﬁﬁﬁﬁ%ﬁ‘@ﬁ%ﬁﬁﬁ%*ﬁﬁﬁi
Wb,

likeffEAridng, TLIER “B7 | IR 8
AWAREYN ‘oY £5,

At first glance, there are thin sheets of mica

shining like gold,

Bk HERBHARPET —FNREI,

The earth’s crust is drifting on the con-
vecting mantletit sinks or regenerates much like
the crust of basalt which fioats on the molten

lava pool in the crater of a volcano,

HFAERAR S LW, TRREN, RRXRER
TE KLY 3 R By e ey S8 A M L8,
FFaults, like joints, may be classified on the
basis of their geometry or their genesis,
W B R, W RIS LA X A RURE AT
A&,
But folds, like any geological structure,
must be considered in three dimensions,
RSB S—R, —EBEASRERE
9o

Salt dome salt, like glacier ice, i5 a meta-—
morphic rock in the sense that it has undergone
extensive flow and reecrystallization,

GRS R B, AR BRI E
SEMN L R, R—FERE.
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Joints in massive rocks, like some sand-
stones, may show distinctive patterns of surface
relief,

ERPRE AP AT, WET LRI AR R
A 2L,

Hilike A RIS A FET, B RSWEHERE, W
By “gY | ChH.- Y H4,

Some rocks that Jook like mylonites in the
field are seen in thin section to be highly re-
crystallized, so that it is not clear whether or
not they were ever microbreccias,

%‘ﬂbﬁaﬁﬁfﬂ‘ﬁ%ﬁ%ﬁ.ﬁﬁ. MEMARENER
B BRES RS, DTSRRI 7 M RO A

Some of the rock along a fault may be pul-
verized to a fine-grained gouge, which looks
and feels like clay,

BRAANEN MR MR HEER, ke
LA LRI R

like HIETZ AW B, HEARGXZ “EHLG” . “HRB
H”  “HZEWY . “BPMY £45,

Like poles repel each other, unlike poles

attract,
FURASR, 5L,

Elsewhere, due to paucity of outerop and
monotony of lithology,the step may be highly in-
terpretive, Basically it is a matter of joining
up outcrops of like lithology in a manner that is
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in ternally consistent and consistent with any
other constraints sach as, for example, a
known regional stratigraphy,

AEH—-mEEK, HTHRZHEL, SHERE, X—P 08
BRRPENE R B, XWER -FRE— 3L, IFAR
fET LB AR AR 4, 0T A OB B OL & — B T 3
ﬁ%‘fﬁﬂfﬁ@ﬁ?ﬁ?%ﬁ%ﬁ%ﬂ‘]ﬁﬁu

likedR AT fER W, WHBEME € 2 HE” | S
&”

Igneous rocks include gramnite, rhyolite, ba-
sait, andesite, gabbro and the like,

KRB BFEERE. God. TRE, FhE., BRe
H5,

» &

The planes of separation betwesn the heds may
show ripple-marks, sun-cracks, pitting due fo
raindrops, and impressions such as those left
by worm or the like, or foot-prints, [28]

HFEZAMOFRETEERBEE. T8, WHESERD
B, DR I BT B R K BN R R
likefy mpmy FR4R R, #in.

Like enough, the existence of large-scale
horizontal motionsin the earth’s lithosphere fol-
lows from the likelihood that the earth’s mantle
is convecting,

TRATAE, MERE T B o R TEN KK RE S, RE T
238 A] gE 16 7E AT 3E W0 51 ALY
Hesh, likei— AN HERAE B, EHMNEETEFE
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WAL diam, WRESEHRRW, —BaEh ¢
BI” . FeenfREGY” , 0 “fplee--- 7 54, Bidn.
wave-like uplift R
chain-like AR T
sheet-like supe}p'ns'itinn FARERE
cloak-like superposition  FSRFTE
shark—like fishes ﬂfll%"{%ﬁi .

¢ et RGP o) F P&

SEE R B RE UL F R AT s BAR T F—R2%,
BRUGTAFENE L, MERLFNSATEEFAN IS X
MR N HEBERR, EMNEAE R ERTGER 4 5 10
e

FimApAEdEda (an) , EAFR—BRERZE, X &
DG BITRER—M BN, FREEFEPFHEEAR DM Y
Ho a (an) JOERIZRENA G WL — 5%, JHEE
i, HEPIERES “—1” IEE,

1, a (an) FERESYTH, F—ERBBEH 2. 6
R

In short, a typical mineral is a crystalline
solid and is an inorganic substance,

Wz, BBy ARGERE, FERIIME.

This results bhecause they consist of minute

particles, less than 1/10,000 of an inch across,
WERAEMNMEHEBAR T4 2 — 25 b Sh T
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e TR

2. AWFEREEa (an) FEE—AEM—4.F —
Py Bl—DHEE, NEAEBREEAEESR K BEFEMN
Big, BEAFaWEIM, WamTRERFEERTEHEE
i3k, Fiin.

However, soil may be absent from an area,

R, AR T B,
The Earth is a nearly spherical planet,
IR R DRI .
A mineral has a definite chemical composition
and, usually, a characteristic crystal form,
FE R — R A R — SRR L RS, T ELE R A 5
e i B B A
As the spreading center reaches the conti-
nental border, maximum subdaction velocity is
igcm a year,
Y LER R AR, BRWHEENBEIOE
Ko
The number of vibration a second is called
the frequency,
SR SRR AR SR
Even in accessible regions the work should
be so plaaned that a second visit to an ocutcrop
_1s unnecessary,
PARELZEHFENMK, W ITELHE S X &2
73— 58 S FE 25— MR
At each oulcrop the geologist records what-
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ever data are pertinent to his problem, and
ideally, he should never have to visit an onicrop
a second time,

Hu T 2 R B AR 5 — AR 3 38 5 4 (1 75 SC ) B k) e

gk, BREENRABH-RERSEHR -1TEX.
Are they great cylindrical bodies thousands

of {eet in diameter and a mile or two deep?

ENREEERSTER, 1 - 20BREXEER
BN ?

Some folds are a few miles acrossy the width
of others is to be measured in feet or inches
or even in fractions of an inch,

— B BRI R, W — A Y R U B R
EET, HERD 2,

M EFER PP LIEE, & (an) SFRE B ¢ —
N7 ERL, BIFETEE, a (an) FEE Y TFone, i &
XPERERT, a (an) flone A HLH A KA.

In the example cited, more than one cycle
of erosion has been assumed, but it is possible
to develop an obsequent fauli-line scarp from a
fault scarp in a single eycle,

L BN R BB EZIRER S IE—K, B8 fEn
— R EBERFHERR A TR YR ai 2R e,

ff:’f_l,.ﬁ" a8, EFEH Tmore than one cycle of
erosion -, RN b — ¥ 45 fiUE 8] BD R, :‘.H':“,EJL&
‘f%imfrﬁfbﬂ,; MA A more than a cycleB BNLE — £ a5
El, MRS A — A EE R,
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i cupfipair BB W HiL, Ha (an) FIXRFEMSFER
R X ARHERELRE, RTINS, EiHomismdl
WS, fea (an) MEEREEHMEMHEIF. B AT

REAR AW EEREARRE «—” 2/, dELsaing

'ifr_'j, $iin“Geology is a natural science,” BEIFTLLIER
TRTER: BRFL-TTHREE B “HURFETTH
WA, WRBEER MR — BB R 257 R '—"T“
HREBL2E” RifRalan) FF 4— » AL AR X, ﬁz‘ﬁ
“177 HER, AREZXAMVTRFESRST, DML E
“—? O WRREREEA ? F. ABER, Tkl
A, RUEMETR I NSO R, mHR BRI a N
T

LT Fra (an) TEMBETE /PR AT — it pl,

a ceological report — {5 i 4L &

a photogeologic map ;Tiﬁﬁ‘imjﬁﬂﬁﬁﬁf]

a desert —ﬂ}%‘\{@iﬁ )

a profile —"T“(If')ﬁ"fﬁ; "“'Tlﬁ T

a well ——‘ﬁﬁ

an article —*%tﬁ‘j{:

a rough diamond- ) —*ﬁiﬂi?ﬁ%ﬂi}i’*

a satellite photograph ) #%TJEHEU%‘

a field book -——-2&?‘{&‘{*%1;#

a drilling tool —-ﬁ:ﬁ 1=N

a traverse M%%ﬁg — AT EL

a prospect progr.‘:.n;me 'Tfﬁ%ﬁﬁi[,ﬁﬁ

34




an electronic microscope - H BT B

2 jeep —HEEE
a voleano — B &l
an earthquake —_*i@ﬂ_&ﬁ

S TEFEREE, &8 21 AE%R, LEEE,
Fifila monograph, MMHFIRIL TR . EH—H, —F
R E R,

4, 2 (an) HHMEIFRGR—EHEHE, KE X
RO AP R A4 HIR — 3. RN XSRS — 1A
WER, AUERSF. WEEERE R XISRERE,
#imn.

a bit of — i, 2y

a few B, —i

a good (great) deal of 15 £

a good (great) many iR %

a group of — &, —HF

a host of Joik,

a large amount of K
little A—e, iF
lot of Bk, KE
mass of KE
number of o1 &
niece of —, —K
pair of —%t, —AH
series of — )|
variety of Fhf, SFEER

B R OB W o B R
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matier of course e SR EE

as a
as a matter of fact SeeR b, HisE
as a result 2k 8.

as a rule JH, BH

as a whole S R
on an average S
to bring to an end A3 5]
to come to an end $H

o (an) HHEFEH “one” PR E “—” 7 MEAHI
SGFR, B L AR EE R,

X 2 i a (an) Fllone
HEFREELT (ANEEW
5 B XAR¥E, wxXWAEIER
M, BiFE® G v, afllone
BEWLUR “—” kFX, A
“—7 BER S Fa (an), ARG
H=one, MBS,

FZYW HMFREFRRRN S RN
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S e, AR REARES XA A
X, BVERS, SR AR SR, —H DK A
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absolute age
annual layer
earth surface
ecarth crust
sea hed

ice flow
shadow zone
waier system
sieve analysis

water—hearing strata

LB B B

o b 4 ik
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Hige, HhLERIFETE
5

TR, R

i &

BR 22

TR F

Hi oy b, WY
wIKE

2, UFNEE AR S U HUB O SRR B, EL R

HZARRME, EMERAA—EEENRENESGER. BHE

FER A MR R e R BRI EVE

cround photogrammetry 0, T 5 B N

ground water

guide fossil

guide mineral
hanging valley
hanging wall

image interpretation
isolation BT
inclusion é%ﬁi

WOMission {i.ﬁﬁz,; ’
pinch g
overlic _{:_%;‘;
shield s
Pt

ik
PR
SR
=AY
B
A
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stratigraphic gap ﬂﬂ%rﬁlﬂg‘f

trace analysis B4t

trace fossi} ﬁiﬁ’f—ha

attitude PR, (YA

8, AuiElmIsES L SEE XA, Bik 5
R .

formation Bl EEEXI4H, 28, BE&

envelope #f5; %, i, G|, BE

fabric 234, 1y
facies #p¥E;s A4
fault &ﬁ; E'_[E'

horizon JHiSEE; 2, Bt
graduate Bl A:, ZI B

guard F5F guard log FRERIF:
joint 23k bk

key §HEL; key bed fRER
strike $T+, EIs 5E A1

phantom #£)& B (&) B

waad AR T

4, HEFREFREHAMEFES, EEF —F
B g, RELEEEX LR ER S L. XBEEX
—2Rh B EXHE, MER—S8 P XERFFE. Hib—
FHEEREESHIEELAINTE, BAEX 8T R iE
18, AfBIEwakbE., .

trap CHg¥ET M, ORI Wl OCEal Bag
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earth slide [THRHEIRT i
rare earth (/™1 Wt 2B
deposit [HET il [87=] 77K
{lead [liid] [EbEE] 318
lead [ledl [# /] 45, ¥k, o9 [HHHEI &
e
plate [R¥gdh] #ide; 9] W2, (&5 #,
A
{mﬂll@ fold [#yiE] mEHESK

{eirt_]; core [THs] HodZ

mantle convection [RW¥HE] HEIE
residual mantle [HESR] REF L
matrix [HHT 2, KA, s [(HEHWEI E
3
plug  [ERI HEF [EHI HA
reproductive [Pra:4f]) ¥5hH; [f3E] EM; [ %
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sereening [H3E] Heals [3E67] 6 (BB &
il
rdata base [FHEAL] BB
base level C4JiE] HEHETE
{}&@ map [HIED1 KEE
base metal [§7] BR2R, F64RE

B2, EBFEBNCURE, SBXFEBRH R, 1

R ER ] — ik, MO AUREREEL, MRS I3
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BT X W E

IEAR R ORI R IR MR 3 M. O e IR b
BIEEEAT RS, DIVREIER 4~ £ T|x
#: —BRAESFEFRHENAENE—FRSH LT
303 TR R OGS R (R L

HEBRBE—T, R mEfd, %%, 558
BRHAATFRBIAIMERNER, mEEEERSE
IR — 2, AfIFEAERAROA, FAE®R, RESE
WA e, X TE R R SRR A . Plinlight—iA, &
H B BB A A ey, A TRATSHE .
light—JAZe3eim MU B fesh, WS XEEE. EHMR
HRBIHE XS X F, TR A SR
BRI

1, SrPriges, Wi, BEmiE X

Proustite is a light red silver ore,

WL FhRAL AT

A rock-forming mineral that s light in co-
lor and generally also light in weightis termed
light mineral,

BERMEESROBHEET Y, PR

AT, light BB T=W, BEEBE .
W/DLET W, Lngan, R 97 . “i%”
WIREs Zonsrwh, W& “B” B Y. RBEESL
MER, HZ4lightii@n B @ .

since the dispersion the light in directions
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of former propagation will be decreased,
TR T, TR BT R OB R
Petrographic study of the sulfide phase io
reflected light indicates that it consists exclu—
sively of pyrite, but two distinct textural
variecties can be distinguished where it is dis—
seminated,
R SF RS B E SRR, TR hR
BV AR, BB R AR RS Y.
KPIA-R R Lish RS 5, fEIRRR,
Generally, the visual interpretation depends
on differences between light and shade in im-
age,
— AL S 1 1 I8 BT UL
X—flight BRBEZFR, BEHENEE R EN
BB RERK, MARXR. L& X ET—Madey light
areasfg i,
The resuits show that high a-track densi-
ties {and hence high U~-Th concentrations) appear

as dark areas and low a-track densities appear

IR, BEEMeE®E (BWMU-Th&Ew) ERA
P I O I, IR R o2 i B3R X H I *
Remote sensing denotes the aerospace prac—
tices of measuring the light wave — ultravi‘ralet,
visible, infrared and microwave radiation emit—

ted and reflected from the surface of the earth
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and from the atmosphere,

ﬁiﬁ@%?‘éﬂﬂﬁ‘b‘kﬂhﬁﬁﬁﬁﬂk%@ﬁ%ﬁfﬂﬁﬁimiﬁﬁ—-

Vb, ET RS, A RMERmSTYMERX R,
Refracted seismic rays obey the same general
laws as do refracted light waves,

PR BRGSO N —BE .

light wave, light yearZe2E3 5 WEF 55 R &,
light{#E % & WEHE S —& dwave, year, ZEHLEFIESR,
LR H

light etching Sepk

light spot X

light figure SL&#

oblique light £ 5

diffused light  BIHE

convergent light LIt

RS fh, light AR G R R R,
B RS, B

light. table SEs, HHHE

low-light-level capacity 106 B RE M Gl

light sand  #8Fb, #@h

light stone Beian

Light R} B8 AT T

our mining area is lighted by electricity,

A1 T KB i,

The bea con I_ij- t]ua plane to a safe landing,
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fbRE1 S L A b

it is time to light upP,

S AT R B T

il It is less than 100 years since kerosene was
; ) first used for lighting purposes,
3 B BEMIT IR TR EIK, TR 100486 H.

Although all our yesterdays may have ligh-
ted fools the way to dusty death, it is not re-
quired that all generations take such an inglori-

l ous route to the grave,
J ﬂﬁk%ﬁ%ﬁ]ﬁﬁﬁﬁ%?ﬁ%k%%%ﬁt%%, 2
FE SRR IE B R R SR T B,

They light upon some useful reference ma-
terial,

WARRIAT —LAANSERE.
llghtﬂ‘%ﬂ:ﬂﬁﬁﬁﬂﬁﬁﬂﬁﬁﬁiﬁ, AfrErEE X, B
VR RBEEE. W,

As “Principles of Geology” saw the light
of day Charles Lyell(1797-1875) became a first-
class geologist in the world, £301

. R —-EEIHLE, BPHRRR T IR I

ik S
Petrology, a subject that includes the sys-
tematic description of rocks and the study of
their origin, sheds much light on the structural

history of igneous, metamorphic, and sedimen-
tary rocks,
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HAY, R—TIREWNRERF ER R TR E M P
B, REXARE. TRAURINFSMMEDRD 2 ] 4/ 17
B
T What happens to folds at depth 7 A theoreti-
cal approach sheds some light on the problem,
Bk b RAE A8 Ry BB O X A A&
ﬁﬁT-—'-@f?ﬁ%a
Unconformities may constitute a valuable
piece of younging evidence, of value in inter-
preting the geomeirical aspects of the structure
as well as in throwing light on other aspects of
the stratigraphic and structural history,
ABAGEHMN TREEEFELRE—MRE # H 8 15
s 3T RS M ITTH X Y JLAT 2 IRIRE 121 5% B W At HT 5K 3
I D S F, AIERE RN,

In the light of experimental observations,

the joints could be interpreted as shear fractures
that developed due to a compressive force acting
in an east—west direction,with the easiest reljef
in a north-south direction,
RIPLRFAPIEE, XSV DR TN,
ALV RIAG B TR, B LT A E ST Bh,
In this article, we disecuss the problem of

ophiolite origin in the light of all the above-

mentioned factors,with emphasis on the evidence

from certain Newfoundland occurrences,
ACCIR I LB FEE, DT LRl SMEHaNER
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I BRITIESCA R R E R,

In other instances the observations may unot
bhe so direct, but careful field work mar bring
to light data which permit a complete analysis
of the fault,

MR T, Bt RRAEXELE, BRAIVERF
MBETE ST HE, AT audkm—eePe R, MW= El
S 46T o

2. WBEFEHHE, TlhAs, BHRAX

FEMRER S, ERRERHERELAFRR, R
— A T BB R T TS L, R 3, MR
XN TE B SR RN F AR N,
PARRMIERF M. Bk, ERERNe, BRTAH¥MEEZ
Bp, AR AR SRR, AR
AR iy ia) M IR B A E R R

BT B MR OB R WA JLAE e, THRLE A,

range —IJATE M R R AR filmountain B hill 451a)
R, RS —ER ETorPeuiER, BRI R, I
BK. liatrakaly,

Refore it is possible te analyze the structure

of ontire mountain ranges, it Is essential to
have precise information eon the many small

separate areas that comprise the range.

72 5] R A 1L R A BT A A RURT, SR IR R
m%mﬁﬁﬁﬁ$5%%wﬁﬁa

The Aravalli-Delhi geosynclinal system s

now represented by the Aravalli and Delhi
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metasediments, which constitute the Aravalli hill
range, traversing the entire length of Central
Rajasthan with a general NE-SW strike,
M3 B R-E B A SR B PR B IR AR B REA AR
BURE R, HR TR, BRIl

FE Ty 4 B A o B B Sl 4L

Scarplets lie at or near the feot of moun-—
tains, and they irend essentially parallel to the

base of the range,

fJ*ﬁE%ﬁiTlhﬁE"ﬁ AT UL B R RECEAT T U,

Longitudinal normal faults have detaﬁrmmed

the present outline of the ranges,
Ifljﬁglr‘lﬂfwfﬁﬁimj'ﬂjﬂﬂ(ﬁﬁﬂﬂﬁ%%u
range—WFRIEHE O R Aieny, & U
WEE ORI RFRER TR . B, B BRS%M
BACTEE. PR “TEEY FAETLIERIR R,
Electron microprobe analysis of a large num-
~ ber of these olivines showed their MnQO coniant

te range up to about 9 per cent,

XA TR R B A TR AT R, K MeO

TR RILIN,
EXTad, range up to R i s RS [N £l dTRITREE

By, BRe%BIM.
The average net slip along the border faults
is 100 feet, but ranges from 25 feet to 200 focet,
R RB RS HIEE T RN 100R , kLT E 25
#RBI2008 R, S
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Horsts range in size from those that are
only a few inches wide to those that are many
miles wide,

S BB EARK, R RIS 09T JLIE

B,

The rocks of Vancouver island are primari-
ly volcanic and sedimentary wunits ranging in
age from Upper Triassic to Lower Cretaceous,

REESHEFAEERKNEMIRE, HHRAK=
Stk B T,

The stocks range in composition from dio-

rite to quartz monzonite,
BEHRMESBREEERGRE_KES,
The base-metal orcbodies range from mas—
sive to veinlet—-disseminated in nature,
F PR S BT A HE T SRR A B A B B BRI
As a class the iron formations exhibit an

enormous range of chemical and mineralogical

composition, stemming both {rom variation in
the composition, and from any metamorphism the
latter may have subsequently undergone,
SRR — SR, R AR R A
R, BOR TR AR, i ELE R E TR
Fr AR RIE &R,
The following isotopes have the right range
of half-lives to be used for the dating : 2381J,
2331, %32FTh, 8’Rb and 1°K,
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g'} ﬁﬁﬁ ?m%’!ﬁgﬁ%u

Older, metamorphosed iron {ormation con-—
tains a range of assemblages includin gmagnetite-
hematite, quartz, pyrite—pyrrhotite and also a

wide variety of iron silicates such as greenalite,

stilpnomelane, grunerite, iron-rich hornblende,
iron-rich clinopyroxene, garnet, and {fayalitic
olivine,

RENBRRARE, GH BT NAs, AREET-
KA E, HEP-HREY, RaBSHESREER
i, MERELE, BREKER. RG. SHANT. 4
BaER .. AlEaMEESER RN E%.

In addition to this clear zonation of iron
silicate and associated minerals,the ore horizon
and its immediate envelope exhibits an extra—
ordinarily wide range of metamorphic mine—
rals : primary chlorite, muscovite, biotite,garnet,

staurolite; metamorphic hornblende, clinopyro-

xene and fayalitic olivine; andalusitc and silli-

manite

BR Y SR EERR L A 5 PR R 0 Ry X P U 5 A a8 RE A,

WU RELHEMSAE SR SR 00 s B4,
AERENGRE, G0, BT, HRO. L6 &
FM AN, AR MEEEE ERE: U RAAER
HLAH,

In the preface to the first edition I expressed
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the hope that the book would appeal not only
to university students and the senior classes in
schools and their teachers, but also to the

wide range of general readers whose wonder and

curiosity arc excited by the behaviour of this
mysterious world of ours,

EHE-EHWE T, EESER, FEXEABRLER
BIASAE Y R AR R FEOT, 1 L SR 5 B sk
ﬁ@iﬂﬁﬁﬁ%ﬁ‘%ﬂﬁ%%ﬂﬁﬁﬁﬁf%ﬁ%ﬁﬁ%u

Detailed chemical and mineralogical study
of seven diamond drill cores through the ore

horizon shows that in addition to galcna and

sphalerite the orebody contains a large range of
iron-rich silicates and alumino-silicates,
MELET B ERA SIS LIRSS
TUBIE, TR T AT RRET S, BAUEE
YRR ER IR RERR b

Instead, the data show that most trenches
are graben-like structures and that their subsi-

ding floors are bound by normal range faults

M, SRBRRH, XLEEETEXBERE, X
ﬁﬁﬁﬁﬁ%ﬁﬂﬁﬁ%%?ﬁﬁﬂu

range 50l M B RS AL

in range with Y-o-r 32457, 37

range finder JM[BE{Y

range zone ¥y (GEL) ¥F

range of voice i
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arithmetical range HAREKR
range line h5R; MFELR

range of vision HEF

# FF e Eaa

scale —RIZEHLEEED R BIRULE &R E., A
EHAE. DERBR, X8HBER “H” . “‘HHR” . #
i P

A scale of lem equals 500m should give suf-

ficient accuracy for the problems,
1 KA T 500K M K IR, o B 0 o AR B AR AL
WHRET.
In I'ig, 3 a line drawn from the “width of
outcrop” on the left—hand scale to the “dip” on

the right-hand scale gives the thickncess ou the

central scale,

EEsP, HERLMHAR LR “@BLEE” SHLLaR
B CHRBRY 2R, WA R AR R
SR ERE.
The images at a scale of 1:1 million are the
standard bulk-processed product of data distribu—

tion cenfres,

EFRRALITT A BEES, RERSPROH & i

- - -

R (K0 #E 7 o o

- In the absence of suitable topographic maps,

landsat Images can also serve as small-scale

basemap (less than 1:250000) .

EARSOHRBEENERET, SinBEEfweEHE
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AEFARER OMF1:250000) .

L] - -

Data were recorded on a strip chart recor—
der, using an expanded scale, and were reduced
by hand,

PICRBKRW L AERELFRFN L, RERFLIE
.

scale YEMBIIEE S, |MAEERWIHIEE, AT
5“{%& “-_32” . “E” . “ﬁﬂ‘ %%u

The diameter of the average particles is the
grade scale used in classification of sedimentary
rocks,

ﬁ“&ﬂﬁﬁﬂ”@ﬁ%ﬁﬁ?ﬁﬁﬁﬁ%mﬁﬁﬁ@

The geclogic time scale can be divided into
three stages which correspond roughly to Prehistory,
Ancient History, and Modern History,

TR ARFTT LR A0 S4B BE, KECH 4T SR

BRI, wiRE .

Kichter scale uses the maximum waves in
the seismogram (surface waves), and is roughly
logarithmic in energy E,

ERARRARLREL REX BAWEK. KRR

RBEERX .

The strength of shaking on the earth’s sur—
face is wsually reported on a nonimstrumental

scale, called an intensity scale, One of the most

widely accepted intensity scale is the Modified

Mercalli scale which has 12 degrees,
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AR BRI TN ILERE B WA, AL
RERSEW R RE—, REENENARBALE, &
Sh128,

Band 7 shows water as black and clearly

defines several gray scales related to vegetation

t¥ypes and scoil conditions,

THEBENAKBREG, FMHERRIT HHEHEE M
LEEME RBILF K

Based eon thﬂ‘if;:Eﬂ. that the human eyve distin-
guishes in threc wvisual coordinates (hue, sa—
turation,and luminance),whereas only luminance
is distinguished on 4 black and white imaze,
pseudocolor enhancements were produced that have

v @ particular chromaticity—luminance combination
for each gray shade of the original image , This
. permits the use of all three wvisual coordinates
in the enhancement techuique and presents each
gray 5(:&1:3 as & different color,
ARWIRT Y K2 =FEREHSEER, PEHE, KEM
RHE, RmERAEF ERERGRE; BEXHMEE, 0
BTHREANERE, WEXEF LG —MmEaHERR—
R MRA-3 RAA. KEEERERE, BRUEA
FSEZFEBUMHE, HFEG—HKEZXID—-FF & EH
. . e
TEHORPER MR & R, scale R RERM E, &
. REESSE, ATLRE LT XREEE,

It is possible, however, by the use of sound
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engineering principles, to construct small sec-

ale models that will simulate natural condi-
tions,
Aid, FCIREERER TREER, MWlEREREFR
LAY si it
o Velocity variations of seismic waves on 3

local and regional scale can help pinpoint stra-

tigraphic anomalies,

AL R R PR AL B A A A B T RO 1
R 25,

It seems safe to assume that earthquakes

were associated with large—~scale deformations in—

velved in mountain building throughout geologic

history,
BRWLEE, EE AR L, MEERSANZEE
B KRR %,

Strain accumlation occurs over large struc-
tures of the size of plate boundaries and may be
obscured by complicated geology on a more de-
tailed scale, _

Y8 BRI AE B B R AR S RARRE N R Mk b, TAE
RS b, FRERE SR, SR RS
A EE,

Investigations of this type are called geo-—
metrical analyses because spatial or geometric
features of the rocks are studied and inferences are

drawn about large scale structures from observa-
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tions made on a smaller scales that is,a know—

ledge of the total structure is built up from its

component paris,

XRBFRR A LAY, BRI ERTI SN ERSE
B LA ES, 3 ELRUE M EIN MR RS IS, R
R VAR I8 2 AR A AT B e AR,

If deformation takes place at higher temper—
atures or lower strain rates so that solid-
state diffusion becomes important on the scale of
a grain, dislocations have the opportunity to
climb under the influence of the stress causing
deformation,

MBAEEREREEHEERERNBRE T RERE, B
ﬁﬁ&ﬁﬁggi@@ﬁ#ﬁﬁmﬁﬁﬁ%jﬁ AL FET 2
FRBH N HERT, MHERSHSIEENINES,

scalefE M R E D, HRABAE —MEXRE “B” , “5

R %, #n
The detrital gold particles show abraded,
partly rounded shapes,On the surface of these
particles randomly oriented scratches and srales
are typical, as well as protuberant edges,;;;‘.iy
bent and hammered,
B2 RESSENE, B BHEIER, XEd
B T A SR 2 LT BN HSR AR LD 5 A2 60 3

%, KisHEERRIEE LR,

About the same time, or perhaps as early as

in Lower Carboniferous, the {irst scale trees
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appeared,
ABER -, REWEEERTRNY, RERNTHR
R A
The most abundant fossils are sheils of ani—
mais which formed limestone, There are also
footprints,bones,imprints of scales, egzs, petri-
fied wood, insects preserved in ancient resin,
and many other kinds of fossils,
BEBHARBREAREWSIYNE, B47 LR, B
. BUTROER, 58, FRR. GRYETER IS H RSB
Fir & Kb XA M{ta .
scale HIH AR —8% FiHH, EEFHEGRE
HFE. Bl
scale value JR{H
scaled dune {EEERIE
scaling chip FIFEWH
full scale model ZZRBIRY
full scale test GARMBRY
scale paper MAFRHL
scale plate ZpEsE
MV, scale—id) i B SRR RS, 75 4 3R
HAH R . Hscale ] FeraylcolorZ 58f, F#scale I3 K
FHFARKER, BMBRREITHEKRS, K. KEAAHR
RIem, FAEFERREGHARMBIOHMAR. F¥E, erade
scale TRRGE ZbniE, time scaleFREMRIE, B4, scale
EHFEEPERN T2 —, BRI, BEX 2K

55



X TBIRRA AR/, PR, RESM, MWlarge scalen Big
BRHER . KBRS S, .

scalefe A Y2 AN L R %, 5 £ 3&
JLFREE X MR AF, A2, MBS VAR EAXERES
-3

3. FIRHERLT MR EFRFEE X

deposit—lfe i MiFEr, W NE . HaTE L&
KT Y, B XA .. DU ER R
BAR R &, RAARBRR M &, Hik, B Bldepo-
sit—iai, ERIERIZEPHE LSRR AR T A W, IEH 1%
i) AR ST o |

depositBI B i ore, mineralfsifi, HiE I K.,
i, EREEHT, FRICMXHEH B HREEEmNE.
BRI, depositl5hat =inlead—zine §24F, uranium
&, tingg, ferro—manganesedkéf----BH; HEREZFHP
A ATE, ithydrothermal 3 ¥, replacement %¥
s Kuroko—type 5, podiform G IR, strata-bound
EE”----ﬁFﬁ,EJ??&:EiﬁjNaranda,Q‘uemont,Jemme ------
BeH, @HEAFERT K. B, n5EREHTASRAK
AREBRA, WaFEAHTE, &,

mesothermal deposit R B B ER
metamorphic deposit AP
placer deposit LTINS
pneumatolytic deposit E AT K
polymetallic deposit %4 TR
primary deposit JRAET B
supergene deposit FHEDR
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symphitic deposit s H R

oceanic deposit R
shallow sea deposit e RIS vt
shore deposit PEE LA
surficial deposit it R U
terrestrial deposit Rl 0 T0T,
terrigenous deposit It 5 P AT
deltaic deposit =[P
glacial deposit i GHRITEL

.k F O8N AE

The various strata-bound base-metal deposits

and the Bafq volcanogenic iron deposits, dis-

cussed above, are believed to have been emplaced
during the imtracoatinental rifting stage,
subsequently to be buried beneath scdimentary de-—
posits of an Atlantic—type continenial margin,
LEEIRA FFHEERE BT, BRBERE XD
B GRS -—ffiv\h%iﬁiﬁﬁﬁgﬂﬁ-fﬁﬁﬁhmﬁ%ﬁs EYS
SR A KPR R B 2 F T

Carter, Brooks, and Walker describe Lhe
Kuridala IFermation as consisting of some Z400m
of quartzites, arenaceous and micocesus schists,
slates and, especially in the vicinity of Pegmont
deposit, amphibolites, which appear to be both
conformabie and discordant,

AR R, SRR ER, ERLRANEFE
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24002, HAEE. BERFEMSSR O, aHS%,
RIS R IHE, ERRARTERT 1 5 R
Ho
Glacial deposits with thickness of up to 75m
cover most of the area,
BRI 0 IR TSR TR N PLAR T i 2k o
trap — iR FER R REA S, HRESE X .
WirapHipR. WE. WHRERAERN, —RTEH “‘H
M7? ; S5HWMAEXRN, WiEd “WHE” ; SXLrE X,
AER e S5, .

More than 25 major prodacing fields ocecur

in the structural traps within the basin Anadarko

and many more are found in stratigraphic traps,
EZYAR b, B2 LB TS
ﬁm*;ﬁﬂ%ﬁm*ﬁﬁﬂTﬁgmma

The th1rd failed arm becomes a sediment

trap (aulacogen) siriking at a high angle toone

of the Atlantic-Type margins of the widening
ocean basin,

BEAH, MERWE, BOVUIREH M (B S HE

15 B 2 VL RO M 1 2000 7T BT 22 K 56 4 B A A
EAAFRENERS AP =B ERE (ATRAKR=S
B HORM.HPPABETRANE. mB=ABEE
e, R . BB trap & 38 B PR A A0 ) fy 1 S T — R
8T B A g sediment traplRIETURBA S ESEN,

Although anticlines that result from the dif-

ferential compaction of sediments over buried
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Y B WL VA

by T ]

=B

ridges have comparatively low dips, they {orm

important traps for the accumulation of petro-
lewtm,

EHERNF L, B TREDHNEEBERRR™ETH
#, BRAHEALETE, HENBRTHMRENHEM
e

It is casy to see how suchlandform informa-
tion in poorly explored regions can belp define
prime locations for the search for placer depo-
sits, mineralized structures, traps for oil, or the
loci of igneous contacts,

B Z R, FESRZERA MK, XBHBREERILEY
WIIFIEFRET R, P, Mlal kA S
BB R o

HAMBREARE, trapRIBERBGEEN, B
AlEEMNE, PERERS ARAEBRRANES; B8, HiX
MAAS NEEEERME. Hl.

Some gas occurs in solution within the oil,
and if enough is present it separates out t¢ oc-
cupy the uppermost region of such a irap,

AT REE SRR S, URBIEBHEE, B
SYBERIK, I R R B LS.

trap ZEEAFPIEREAERE. .

A thia submarine flow of probable basaltic
composition — the Khewra Trap--also is found

close to the top of the Saline series in th= Pa-

kistan Salt Range,
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Fe LTI 2 0g & 3h b R TR M, WRH T A RENR
EREWEEREER-HENEGAE,

EX PRI, trap SRR LR P RARP X RER
AW, FTUREERREAE, FREFEREA.

The eastern limit of the Aravalli geosyncli-
nal system may be taken as the margin of the
EBundelkhand craton or perhaps the western
boundary of the Deccan Trap in Gujaratand Sou-

thern Rajastban,

AT BLHE S AL R b A R MOR S B M R P AR R E
W&k, WMBBMHE TN R N NOCEAMBETREENH
o

AP, RIR G RENNE L, trap R4
AT, PERXANME, BILET AR, Frbltrapiieg
Ean e iR, HEMWERERABAEREA, AT
WA, SAFRALIFNLEEEZELSEETX, BRAEXHE
o DEMNEERRG N WAREITEEREH, trapk
ERAEX, MpRE EELSNETHRAaEK,

trap— RIEHAFEEPER RS ERILEH, A8
B EMTLRE, BENES ~EHMEE X, #Min.

Slack reported the consistent presence of
both liquid-rich and vapor-rich inclusions in the
same mineral plate and stated“this indicates
widespread fluid boiling and the trapping of va-
por—rich inclusions along with the boiling curve
and explains the anomalously high temperatures

of homogenization recorded for many inclusions”

L ]
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W ERS, ER-TYHAF P ERERNFEERR
FESHEER MIEL: “XMEELER, LR IREASRE
E SRR S W AR B0, HRTZA
BEN-AEREEHEAE.

Petroleum is trapped in the sediments that
flank the core of rock salt, and in some instan—
ces it has been found in the cap rock of some
salt domes_

AR ETHERE TR RO TS S, Hl R
w25 B AT 3 B A,

4. TEIFWWBEEL, BHNEX

BHVE DU e I VR R, W 3R W (0 AR 4k, I 4g IR I
. BB adAneEsSs, WRRE, ANTERER
HX . HNZEE AT S A RN R TE SR 20 B 2R
F XA, FHEESLRE. flin:

time BIZE IR RG (A, fitimesHEN & Xihgi4g, W
LISEER. WE. B8,

The greater the distance between the shot point
and the receiver, the greater is the time inter-
val between the instant of shot and the arrival of
the direct waves,

IR S BB MR B, TR ) Ly Bk 0%
0 35 10 I B A

Magnctic prospecting methods date back to
1640, and since that time various types of in-

struments have been devised,

R BRI 16404, MIBB R H T4 FOR A%
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FIR AR
The two men who would actually land on the
moon spent hours learning geology and photo-
graphy and studying lunar maps to be able to
make the most of the short time they would
spend on the moon’s surface,

YR ERB L AMRBHBAUTFME, TIFE s
HRY ., AR RRE, FHERBBES FIR M 47 %
7 F 2R FE T DR BT e

European geologists believe that the Alpine
geosyncline was at times very deep,

BB RS, 3SR R AR R R
AR B .

timesE I HAIER T A FRad, AIEFENER &K ot 48 o B
im.

4YNew York Times” {HILZ9EFHRY

“Geotimes”  {BLFARETY

It lasted nine hours as he circled the earth
six times in the most flawless mission to date,

R CITRE: T L/, 1 EameRe A, X8 |
115 T RAERS KAT '

After orbiting the moon 10 timesin about 20
hours,Apollo 8 headed back toward earth early

Christmas morning,

g TG RAFE20/NEH 2 AFLHH R0 BT, EEHE
THRIAEEE MR,

The thrusts shown in this figure are perva-

82



sively developed in the basement and cover
rocks and tend to duplicate the sequence up tc
10 times at any one place,
EPHRERNIMETERE TEEMZRE AP, 3F
BB E— A R R A B A 10 2 B o

The one-man Vostok was large and spheri-
cal and weighed roughly 10,400 pounds, about 3
1/2 times as much as the Mercury, o

_‘)\-%%B@ﬁ{jﬁ‘%: kﬁﬁ%fﬁ%r E%l{}‘iﬂﬂ%s J%ZK«
B OB 8 5%,

Sparrows Point is the dark-blue area just
east of Baltimore, and is shown enlarged four
times in the inset,

BRMEBEERT AW EEGHEERGTRI W, EHEHE
BRI34 5.

Some atoms are much heavier than others,
the mass of uranium, one of the heaviest atoms,
is about 236 times as great as that of hydrogen,
the lightest,

ARERTFELAS - NETESS, BEMEF—aW
B 24 B ST —— S0 236 4,

mean AR ARERLME, TUEN “BH D 7 ,
mimeansF &, WIENZEBEEERE, RN Oy,
“FEY E%,

The mean age for the St, Just district K-
feldspars is 260+ 1m., vy,

ERB KA RBMN FIIERK 260 £ IFHE,
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This helicopter—borne EM equipmentis capa-
blc of detailed mapping with the flight linecs
being spaced 300-400 feci apart and being flown
at a mean altitude around 150 feet,

PP E IR [ BB OOT BT asiE TE,
ZRMBES0C—400ER, FEEIARLI503E R,
The total magn:e:tic field was recorded at a

mean elevation of 305m above the ground surface,

BEGRAEHE L P HS05RIE FEIR R,
The degree to which an element correlates

with Fe or Na provides a means of recognizing

whether elements are associated with pyrite or
mainly with aluminosilicates,
FEroHFHRRBNMAEAEE, B TH—wTER T
HRABT L, EREESHBREI A ENFE,
~Qil seeps and salt springs were t.he,' means of
discovering some salt domes,
B R R I FE R K

Means of distinguishing primary from secon-

dary foliation are discussed ahove,
LB a3 T K5 SR He v 3R vk A o R k.
M SR A P A X2 0 B A '

compass B compasses [G)Hl
content F i contents H i
datum 3 data e
facility RB5 facilities 4%

scale HHR scales H, RE
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earth HiER carths e

fold i folds el
worls THE worlks HAE
varticular 4% 5 particulars #1757

L L BB B NN

FEFLRE RS R b, SUREEA B AR R, ZARARIMNE
Mo BAERRDGERS, —MRIELTXRLE ﬁ%$m$£,
Pk LR

Strength, sometlimes referred to as rupture
strength, mayv be defined as the force per unit
arca necessary to cause rupture at room tempe-—
rature and atmespheric pressure in shori—time

experiments,

ATFRENERED, SEEABIRENBMEE LN,

Cuestas indicate gently dipping formations,
wherens hogbacks indicate steeply dipping forma-
tions, ‘

BEINFERAE RGN, BTN MERE B R R

1.
ﬁﬁ:ﬁ%ﬂﬁﬁT,%iﬁﬁmﬁ%%ﬁ%Hﬁﬁ

ENHEDRBR, FHEMTEREREESESEHEHBENEA,
i

Roy Chowdhury and Das Gupta have stated
that the Delhi wecre deposited in a fore deep in
front of the rising Aravalli mountains and that
the Delhi basin was controlled by the Aravalli

5



orogeny,

PR - FHEARL - HERANEEREESIER
Lﬂ%ﬂ?&ﬂMﬁm?%#%Wﬁﬁm,ﬁ%ﬁﬁﬂ%%
| SET L MBS T

Some stratiform ore deposits which are
metamorphosed look as if they may have special
relevance to a better understanding of regional

metamorphic mineralogies in silicate rocks,
?“%EFWE&WW;%%M?ﬁE%ﬁE%@@E
%aﬁ*%ﬁﬁﬁﬁﬁ%?ﬁﬁ%in

The surface of earth crust is largely cover—

ed by a thin veneer,

BEMEE, KBERE-EHEAeRR.
In Fig,85 the line MN represents any plane

subjected to the stresses ﬁlung this plane there

will be a shearing stress t and a normal stress

I'I
E%¢,MV%&ﬁH — RN TR . I E X EHF
SRE-APBYNA « M- A E Y g,

The folded sediments were then refolded into

large folds,
DAY TRIIUR YR /5 X E B8 PRl T 5.

5. AR EE RIAEE 55 5 0 R 2k
B, BELHE T NS M4, — 3 R B, R — A4
BESETHE L SeM SR NELE, A —4NERE
WAL F M LRI AERT. BREAR, BT

SEALAE, WEE, TY&EAS TUERARE2
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r, EFRBEERT, LARERE, EA—RERT, X
BERBMFE,

RSB AR AT RE, LXAREHKERT,
WU TRME, BEFHRILAEAER—A TR R
[ZIETR =0T o

There are two important questions:strati-
graphic and structure—geologic,and, in general,

the first question must be answered first.

RAHAEEME: BE2AEMEEBREE, — it
B M ELAERRE GREE .
Culminations and depressions trend essen-
tially at right angles to the trend of the folds,
BIE2 AT Hl R A E 00 e R B SRENEREL.

The pyroclastzc Sed1mentar}r units grade

from coarse bottom layers to thin sedimentary
caps, many of which contain considerable calciune
carbonate, Some high grade ore sections coin-
cide with thicker parts of the sheet,

KB URE 2, MLRRR RN R TR
B, RMFaRERBRE. —SRRLNTE, HTEE
BB B

As an example, one can trace the recent
development of lithogeochemical exploration
methods, It became apparent early in the history
of geochemical prospecting that trace element

background varied according to the lithology and.

vomposition of rock types,
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e —A-5, Afﬂ?U%ﬁ?%El&ﬁ@h“"Eﬁ%ﬁﬁmﬁ
BT IR I 6 % e AR L2 B T B L B A R
TR LR W SR (R R A7 2855 0 A0 B AT 28 4.

The outer shell of the earth consisis predo-
minantly of solids, but gases and liquids are al-
so present; their importance varies with timo
and space, Groundwater and active volcanoes

attest to the importance of liquids at the present

time, and the igneous rocks of intrusive bodies
indicate the azbundance of liquids in the pasi,
BRI 9oL LT AR, (LR SR,
NMEZHEEN EMZERTE AR ST ARmEzKI
RESCBL ARy BB, T KB RN A T 3 B 2 e 9 1 49
FHE,
SARGSAASFAEEEE RS, BRI
FHEEPEFRSFEREIAMNFERNRERE, XBA
—E WA, BRI A R B,
He speaks English, filt 15 E 5
He’s telling a lie, e,
He says he is busy, A, 1% fls AR AT
Don’t talk nonsense, F&A Vi o
’m unable to express, BT
It must not be mentioned, DT AN,
Be reasonable] V5 i AU
I appeal to you on his behalf, LIRS (512
XS FlAE, WEFFIETIAAR MR, BEE
JFEs RB—4 “W” 57, REHEBR,
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T E R R A B v P T e R A LR T
Compared with Kuroko-type deposists, how-
zver, tiiess occurrences form in loss—differentia-

*ed rock sequonces in which felsic mombeors, al-
though locally important, are not dominant,
s IR HY RM, IR R G
Eﬁﬂ$;ﬁ$k%ﬁﬁﬁﬁﬁﬁﬁnmﬁgmpmiﬁ$
SR

A high solar inclinmation ifavours spectral

discrimination, but 2 lew sun onele enhances
2

strucfure and texture,

HOKPFH AR 0 A HAT R, iR AR R & T
ige
The easterly—dipping Triassic rocks rest un-

conformably on the older erystalline rocks,

ﬁ%f?ﬁ?ﬁf}z%fﬂ’“ = AR THELEGEZ L,
Sills are horizoatal, vertical, and inclined;

the concept that a sill must be hGTlZ;;t_&_l is
quite erroneous, |
SRARPH, SRR DR —E Rk T
P X R R R 2 S R A

Thin-bedded strata are weaker than thick-

bedded formations,
HEGRLFRERRS,
M-Fﬁf“‘ﬁﬂl’_ls :&E{I‘l AR o EAE. (191 O TR &
BEEBFBAURG, I ARGE, ZRRT E 30 %
P, EMTEMNZRAMEESEY, BETALENRES.
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We may distinguish four principal modes of
interaction between plates,

AN, B FIGRE S, o BIRi% LT
FK.

This large fault was initially conceived as a
moving contact between two blocks: a continen-
tal block and an oceanic block,

SR LR B SRR TR AR P A BB R R K
e A ki PRI 2
T At this stage it was fully expected that most

earthquakes in a subduction zone were caused
by some mechanism of jerky frictional sliding
between the lithospheric slab and the mantle,
FEX—Mr B, 54 W LT, W pard Kk 2 R e
E-ﬁﬂfﬂ.’fh'ﬁzrim%zjﬁﬁﬁﬁi‘ﬁ‘lﬂﬂTﬂ%[ﬁE{Jn

Transcursmn may occur either between two

oceanic  plates or between an ocean ( )Y and

a continent () e, g,,in North American bet-
ween the Pacific plate and the American conti~
neat (),
HRAE BT 2 FRA KRS 2R, BT HETFA
%ﬁ%ﬁﬁ%ﬁ&zﬁ,ﬁﬂ%%k%#ﬁﬁﬁ%ﬁﬁ%ﬁ
F A BBEEAE

Earthquakes occur within the slab, along

the slab boundaries, and in the adjoining litho-

spheric plates,

HufR R TARA R, BURMR b U R B A B
70



b
The existence of some deep—focus earthquake
nests under the contineatal mass may be inter-
preted as evidence that suh&uctinn has occurred
there until recently or may still be occurring
locally,
iﬁ’ﬁ;%ﬁ?ﬁﬁﬁﬁ—ﬁﬁﬂﬁﬂhﬁﬁp Af BLAE S AN AR
RERAGMEER, SEAWHREELERSHHFER
B,
l_;l_,[:ﬁ]‘ﬁ]l:hﬁﬁplam,binck,slab,mass—*ﬁﬁﬁﬂf’ﬁﬁi&;
HSL AR AT R, BOL AR R R, B 2 AR T X
AsEefml. Winplate—E, ZEHREEPHEREE, &
XWiE, ERBAEEPEETHABERNSR & R B K
e block—iA ¥ ¥ M sk 2R 32 Wi 2 BRI B R e b BT iR,
ﬁﬂfﬁblﬂﬂkﬂ@ﬁﬂﬁ%ﬁﬂm HigS LR _ B Y Fplate, RPIEL
ERAR R, slab— @ HER BT EEA0A B i # R
K, H—EHEERENTRAFEERY. mass—iF 2 ¥ %
YR, AN LR R A, SRR
LR RARMLA I R AR S, b, BT — 4%
By FXREB Toceanflcontinent, 4584 Tplate, 1% ¥ iR
RSO MO8 TR ), R SE .
TEARFZERICE R, BARANRRRHEEESERT
HRE, BYWIRKH T,

If the intrusive rock is older, the adjacent rocks

must rest on it unconformably,
MR RAE NI AE, WEE R RS S b,

The structural relations to the surrounding
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rocks may be determined in various ways,
15 B B 0 TR LA T R

The contacts of volcanic necks with the sur-

rounding country rock are typically steep; they

are either vertical or inward-dipping, rarcly
outward—-dipping,
K255 1 B B T — SRR B R 1T 2 SR TP
#1» B SR
Previous work has shown that oxygen isotope
cxchange inm wall-rock carbonates is depen—

dent upon the degree of recrystallization,
BN TAFE RN, 5 B st b B S 5 3 0
HTEESEHNER.

The solutions may replace the country rock

with finegrained quartz, causing silicification,
7 A L R 3 B B T B AR R AL
THREAANESD, RasRERE a5 @ids
Ea
If the points for percentages of flooding lic

at different elevations, the hypsometry of onc

continental platform must have changed substan-
tially relative to the others since time Ty
MR B S0 4%, LT RRGREL, %
AT W EE, KMls Rl SEeETHRE 48 %t G
o o
The result was to create elevations or pla-
teaus in the plate over the hotter parts and gen—
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eral uplift of the entire continent,

BN WA 2 b R R R R, JF ELA
B OREE B R .

BEEFR AN TN, OS5 EE ML G5
s WY E OB O SOGR IR ) 8 BX 14 28 ) B8R 1) — BRE 1L Y
M. FEHEEEEES, XAHERBEY R, #JiEn
BEEREFEEN X R, AEEIESIESNER, R
IR A R, AR EBR MRS .

This is perhaps unfortunate,since some kind
of cumulative c¢ffect on the environment is
entirely possible and even likely,

SEAHE R o ABIRIITE, BRI 5T SRR
B s B .

R, AT S, BEE R U TR E XA
o, P REXEN. M ERRE Y. ESSIENE
Bl MERDTALERELHERE YL, RRLZE—BEE
R BB EERARE MR, NREEXENERES
TR, EFEAEE. EXHERT, RERRERE
RIJTH, DUTIHNE, mAEAEEEN, AR ER
7 .

Sl HENF TS, FmE—Er 1T,

universe 4, R

earth HiER, R

globe HERIY, HbER

planet TR

world 1tk A

------ B L R T B MR
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layer B

bed E! IEE
horizon 2, B
formation HE, 4

seam e |5

------ L S L
terrene B BERRE

area X, HH

region WK, HE
district X, K

place ;i)

province W, &, K

field ¢ 5b

zone W

...... SEANYRERENBEK

hanging side (of a fault)

hanging wall

hanger

rooi

top wall

upper plate

seeee s SRR A A E] B CAEN ER
floor (of a fault) s
footwall

heading wall

underlying side

heading side



lower plate
heading block
------- SATALET % N FRED Tl

ZEREEE B—, FBEIGEREE. AA—E, |
THFREARR, 458 FLERER, ZREAREBHERHIL
T RESERBE—LXF, fXAEREBE X, A%
WS X, Rifg, ZEREEESEfed, S5
B fE B R X WEERERY —, B S UL
iR I A BEFE N —RR & B FINE Xk, R
TIA DS A A R 38 s B FE B B T e e B A58,
RO AP BERI NRE, MR RET, FH THhEHE
ZIRSENSR,

By ANV ABHF SRR L E, RTREE
MBCHIC, Lk, EFEF—mEE LeEE, HEEN
ARSHEEFREENS LN LSS, HiDEmk
W, FEHRNRTE, FPRaBmEsE, DA R R
BALAE, BIEERABEHSH, S35 EENE IR,
EFFED, FRELBAE R WFREUACEREDY
give, take, with, afteresse. ZRMEIE, EHFREELE
RAARERR, SARADETNHBERS. TEEZDEIR
9, RSP ERETEIAY, NEEERMREE I ERT
LB F Ak K Foo

0=, FRHRER, NIRRT, aEEne
MW RER BRI B i, O DU RS e h 57 TS
BN, EREE-F=,
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FEHF  WHRF

WRREEEAE, BABEREFAE AEREE
W LRV EE. —RRENEY, FENAREEREUE
L. WITEMERFRREEN, 2FSBRIX
B— e, FRAFSATEERMERR, FRENER
M HLERE AR L NFEMPRE, EREAFERENTD
HERT - LENER FLRRAEAERRFARIR
&b, SELREBRIEARIMFTH. ERXMELT, E=EEAE
I, TEARBE RIS, TAF™HIARKBERTIE, i
SRIFERTS 2, QR IRRFERER.

EEFERREERSED, BRRANBRETERUT
JUEP,

1. FEIX AL

FRIFERFEE LR, WEIZ, BB, aRE
RIGFE X MREIWFERIGE, EETEAREBENG
HEEE, EEa5RREE. E, BEmhrEEi s
RIBAF ML, “B4ek” , MURESsmEny siAs MG
By HAAEHENEE, FEXEENHAmGLE, “BHL” B
B REIEL PR —AE, fjlevent—f RIR 7 IUER
CELEY , TOAGERERA “EEl” . YYERY . CHRBT &
s [HEE—IEREHNT, AW “HBEL” ShE5), fF
M. BREE. BAKLSANESXERH, &8 &L
“RAFI” EEEHEXAREFBER N —F S BT, R
s, RIEGR AL ER LA, b AR R idevent
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B CEH” , iERI IR B ES ke USRI,
BEMESRSH GEARTIO . HilL, ERERD“REL”
BT, RBEME A B N E X E R EE M.
O BREREEE
WP RS XL, EHAR. BE&ESE, &XE
BAEE, WEEE, Hit, BENERLAETRE, B
FOCEREGRNEERY, AR INAEEREIBEE
&% = sthe government of the people, by the
people, and for the people, t%ﬂ%ﬂ% E;?“ N
RZEE WAEFEN—f. M, X Eof, by, for =
TRFPER. B, HTHRAEEE R B kT, EBIER
“ARM. T AR T ARKMER” ,EZ50HEL, A
BB, HESCENEMER LS EIxe—5, [213002]
BOEMEE BT EER, 2 4NP—HBAS
EERRIAE, BERESBRI\L RS, AL, 25
b s A IR B TR, A
Fig, X —Thetford Mines ophiolite, Quebec
(synthesized from Laurent and Juliem and
Hulert),
T X— L SEIEAT S AT A B GBS 18 10, K
R, ﬁk‘fﬂ%‘ﬁ?ﬁﬂ%h)
Fig, Y-—T}rpmal section of oceanic crust and
mantle (as syunthesized in Dewey and Bird)
BY —RFHSE AR I pr e T ORI 4
LR EEERD
T AER T, synthesized fromee-s. , Syn—
thesized in---F TEHA RN A#H, FHE—-BXTH0
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FRIARBABANEN . W8 RS Bk EH 3R
#, REBBEXRIEEZEATERN. FAEFHEYS 8RR
& AN EAF, ST RREANDT. B 2 5 ks
fromfinfe T FUAILAETPR, 5 RFITE A S E 0 4, WG
Wil IER.

Fig, Z--Simplified geological map of the
Pegmont area (adapted from map by Newmont
Pty Ltd, with the company’s permission)

P Z— RRAB SR KR S TR . CRR4EZR38 AT 1
B, FHEREA R FE)

it therefore appcars that in regions of stra-—
tiform ore occurrence, small iron-rich sedi-
mentary units—particularly those of known ore
horizons —should be carefaily examined with
the concept of #facies of ore formation” in
mind

Bk, FERRT- RS HMEK, N IEE J:i:fﬁ “mk

FAR? B, AT AN E RIS, MR IR
B 2o

With such a situation prevailing, the “pool”
of chemical sedimentation would have tapered
off into the surrounding “normal” siliceous—alu-
mincus sediment,

MABXFER SRS, BALPURRER “B” Rek
SRR “EE? & -8 B e B 2.
In theory, with a combination of P and §

wave reflection data, virtually all elastic pro-
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perties of subsurface rocks could be extracted
from the data,
it 1 R S A M PRORS B89 S B EOE, SE0R LR
B BB M X e d i AR T B A B TR,

With the characteristics of a variometer,

the fluxgate and induction coil type magnetome-
ters do not have a specification for absolute
accuracy,
b PR R SRR (L, BATRCE IS, B3
B LIPR R AR R
Temperatures of the hydrothermal fluids
probably increased with time and were greater
than 200°C at the onset of boiling,
AR GRRE T AR i BRI, BRI R
F*F260°C, o
About 10,000 satellite photographs are re-

quired to cover, with overlaps, the entire land

areas of the earth,
T IR B S, T EBIHTEN, &
75 10,0005k IR B v q
Within this zone the deposits are grossly

conformable with the Ilithological boundaries

and broadly zomned, with the disseminated vein
deposits lower in the sequence and the more
massive ores toward the top,
IS, TR FR) RELSAEERGES, #E
WU S, PR RBORT R A TR T, TR
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BT REH TBHEE,

Several fault types ar erclated and form con-
temporanecusly; listric normal faults, rotated
faults and fault blocks, and large-displacement,
non-rotational low-angle normal faults may all
form a single fault system with the individual
fault types unequally developed from place to
nlace,

AW AR H AR, SR ERTE R S RIEDT 2,
RN R R e, KBS R, TRESMERE, &8s
ERBEAMEER, X ERNENEE R EHmkAR.

Below the water table the presence of sul-
fides controls the pH, with the amount of acid
produced during sulfide alteration depending on
the average metal ~“sulfur atomic ratic in the

original sulfides,

ERKEUT, MREFEEHLE, REL WoHH, W

ALY A S B R B R R HE, MBAT BBtk
Y 2 )R S AT R T lE .

It was shown previously that by recalcula-
ting the areas of post-Cretaceous uplift in Af-
rica as_areas with elevation between 0 to 200m
elevation, the lower part of the African hypso-
metric curve is lowered enough to bring the
flooding bars for Africa into alignment with

those for the other contizents,
WRtEE, EAdESNITREENRELEN L | &,
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HBEATOE200KEEH, WoEENS 2 W Rk

TERREAE, ATHHE B0 B AR 5 R A A B SRR
—H%Z,

As the subduction process continued, a
wed;e—uf sediment accumulated in the basin that
thickened toward the fold—thrust belt,

W R MR AR R, LB ZE 2 M i BB R I,
HIEREE - b B B A TR,

The garnet is not particularly abundant in
the central and intermediate parts of the Pegmont
basin as it is overwhelmed in these zones by

other coexisting mafic minerals,

ERBRNF A PLEAOIESERS, GREHR
SRR, @%ﬁﬁ&ﬂﬁ?ﬁ? PRI IR 4 5 TR 3,
There are several well-documented cases of

silicic intrusions showing chilled margins against

mafic and ultramafic members of the ophiolite
suite,

BB N MIB RN EREBAN K, IR RF gt
EPHEGREMERGRMMTY, HRD .

If strata suddenly end against different
beds, a fault may be Present,

ﬁﬂm—ﬂﬁﬁﬂ}%%ﬂ%&ﬁﬁ—‘%ﬂﬁ‘%ﬁ%#ﬁ%, W] BEFRAE
Wi

ERAME Bilael, In Figm “—u R BT R R
BRI , MEBA “TRAFHE” 2Z8BT,

We join Moores in emphasizing that the pe-

51



trochemical data, especially reliance on major
elements alome, must be weighed against the
structural and stratigraphic evidencein unravel-
ling the tectonic setting of ophiolite genesis,
WAV RFEBIRITY R AR, ERBEIESABREE LT
i I%?T?I"]IEL_ piigi Efﬂﬁ’]‘, Wiz B M A AR,
4*?Hmﬁf£x?ﬁ?ﬁﬁﬁ%ﬁa

The southwest part of the main ore zose con—
tains @a tabular orebody about 395m in length
and 20 to 30m thick, which strikes about N
45°E and dips 50° to 70° NW; near the south-
west end of the main pit, the orebody steepens
in dip , becomes progressively thinzer, and
pinches out against impermeable gouge—filled faults
and breccia zones,

ET T HE A — A BRT &, ¢ Zsesk, H203)
302K, FEMABOMIEAK45°, MEILTEs0° 70 B HRAy {5
AEET IR ER TR, P hEH N, 2as REETE
KETERBAEE B 24N B RE,

Roddick mapped several ages of volcanic-
sedimentary rocks; based mainly on his descrip—
tions we have divided them into two units: unit
A consists of pre—Jurassic metamorphic rocks,
generally upper green—schist to amphibolite fa-
cies, and commonly exhibiting migmatitic bor-
ders with plutonic rocksy; and unit B consists of

Jurassie—Cretaceous fresh to weakly metamor-—
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phosed rocks with sharp contacts against pluto—
nic rocks,

F 3 LA AR - LRSS BT . E AR E
Wk, MOV X L-TIRE M AA WA ARTHERF A
BRE AR, —EXh BN EBAREN, SRAE
ZEEEHREBRASKAYS BRTH hFL-A%DE RER
SEMEREAR, B RNERBAN B,

Tectonic theories are, therefore, largely based
on and tested against evidence from geophy-
sics, }ph_}rsiagraphﬁr, siratigraphy, palcortology,
petrology, and geodesy,

DG, MRS R T, HANRE Y, LR
¥1ﬁﬁ%¥‘%5$ﬁﬁmMﬁ$'%ﬂ%ﬁﬂs%ﬂ%

3o 5 BT Y R 5

Some cuitnral features, cleared land,roads,
and excavations show against the vegetation,

ST BUE G — M EEAHIE, TR A R,

FHL o

Notice that it is entirely possible to have re-
placement togcther with dilation of a fracture,.
50 that sonie kinds of evidence for replacement
are not necessarily evidence against dilation,

R, ZRIEBYABRY RIEAZS TR ..
By AL B SERR fUPE R IESE, HAF— T\,

It has been skown, in some ] r:reas, that

folds having the same style can belong to more

thun onc generation,and usec of style as the ba-—
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sis for grouping structures is, therefore, not
altogether satisfactory, However, there is 0o
better basis in areas of discontinzous outcrop
and this method of grouping does seem toO
work in many areas, Nevertheless, the geo—
logist should be on guard against tbis problem
and every opportunity should be taken to test
the validity of using style for grouping folds

into genecraiions,

FLEH, FHBKE—FRORETERTILTE
1%, BFih, FABSRMEN M v 4 BHEMIHTRAS AR &
i, ARLAHLHBK, BEERNARKE, FBIXH
SEEFEEIT SR AT & H & w, RENL, BEFE
SRR AL, IS — LR R R R
s Wil e S (TR L I R Tey i o
But such an array discriminates agains{ all
horizontally traveling waves including those
from steep reflectors, o
{E.;%ﬁ#mﬂﬁﬁls;*fﬂﬁ[ﬂ?ﬁ?ﬁ:kill‘ﬁﬂ%%iﬁ, ¥R
B BE ST 2RI e
e Baka: e R R AT, TTREE M.
AEEERBENRE, RTRSHEESRIZI, A
HEENE L, MAREREAL, RREAAEERNE
1, BRWHEBAMRL., FRHEERERE ARG R
B, BT ERIAEET, BMaTResEik.
s BIBEHRE.ATFREEARE, REEAEREIL,
EURE N ARABESTE, AERBEEKTHRE W,
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(2) L py RAR{E

LW BEAELEREX, —BUR, ZEk R E S St
W, i, BER, S4GLZURIEETICRREELEE
e, RITEMBEHRFEASIER S, HRESFAFEREELLE
By sLEE, S,

exhibit —@EWRARSTL Y B L7, “EH” ., #@l
VEE 2R fE LRI A B,

Iron oxides and sulphides exhibit a zonal

arrangement from basin ceantre to edge,
BRAETE LY, MmO BN, BER
o5 | i 9

Most of these iron formations exhibit well-
developed bedding, which in many cases has the

fineness and quality of a varve,
SRR, KRS BEA L RIEH R, HFmR
FEFI R RRIR 2L T .
Further, five drill cores selected to repre-
sent a section from basin centre to Dbasin

edge exhibit clear and systematic chemical and

mineralogical changes in the ore horizon in
both a vertical and, mosi{ imporlantly, in a
lateral sense,

WAk, A THBEHEM P OLEZHDENEEEDN, 2k
BT EA SIS LREHE, BRLAET ROESR S
My YRS RNRERZFEH ML, fEREEENEERTTRE
L, #EERIGRENE L.

lay —iAB)REEAE R “WL.H-7 « ET WA
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B, Z2apREEkbibE, SHERRT “467 , “ER7 Fo

The Banded Gneissic Complex is considered
to be the basement over which were laid
down the vounger sediments with a distinct ero—
sional unconformity,

AR RS A R, LR T SRR
Fiindn, BAHPBEMNEIAESE.

It is believed that geosynclines are laid down

alonz the margin of cratons,

NATIR g Ml B Wl SRR I 4R T o
cover — A IRE M, B AR A LREH.
EBREFZHERT, TETESHEBREITL.
Thus, because orebodies are often located at
or near contacts, the aeromagnetic gradiometer
technique should prove invaluable in tracing such

contacts especially in areas of drift cover,

BT OB e T AR LR R, R DUALRE R A
AERARTEBRXEBEMERN, THAE KBEESEX,
BB NH R F &, o

About 10,000 satellite photographs are requi-
red to cover, with overlaps, the entire {and areas
of the ea.rth_

SRR - ER i B ER 4 2 i, HIEHBIMIITEN,

YT I00005R B AR,

Turbidity current deposits are in turn slow-

ly <covered by tiny particles that constantly
drift downward {from above,
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D G L B B U6 18 8 R BT DA BT B TSI AR
R DHE L,

X Eifgcover PERIEID, hITRIMTIREY TEM b
Wiy, FIREE T, W LUEYER M R Y
%,

The eastern half of this rift sceins to be

covered by sea water,

AR FENRPREREEKEET.
Growth of the Niger Delta has extended the

continental margin somewhat and filled in so-
me of the late Cretaceous lowland areas near
the coast, but the area of sediment accu~
mulation is only a small fraction of Africa’s to-
tal surface area and a small fraction of the sur-
face area covered by the late Cretaceous, Eo-
cene and Miocene inundations,
je HRZAMHER, MY R T kM, IR
THERINEREER QRS (SRR ERER
HAEAE MR BE R — DI, MAARRAZH, BF
o S UG S B — /N RR 4

The larger earthquake may cover much more
than the period of the last few decades of mod-~

ern seismology, which is minutely {irict on

the time-scale involved in tectonic processes,

ﬁﬁ%ﬁﬁﬁﬁ%ﬂﬂ,mmﬁﬂﬁﬁﬁﬁbf$ME
$, WHERBE, B, XEin e iafan @
Hl, FEREEN—B.
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Devonian, A period of the Paleozoic era,
thought tohave covered the span of time between
395 and 345 million years agoy also, the corre-
sponding system of rocks,

WEL (R) BEERY—4 D, —RAVERFEES
395 EI45 T N FZ W —E BT (A, BT HARRA PR TR

The maximum displacement on the faults
throughout the entire graben ranges from 1500-
3000 feet, but in the ares covered by Fig, X, it
is from 1400 to 1600 fect,

FEREAHEEREA, B v B X R BH15003ERE
30003 R, HEAEXEMAmILE, BRUBE N i14003
RE)600ZER,

This report is not intended to be another
review of the relationship between plate margins
and mineral deposits, a subject well covered in

the literature,
B CHABRATRERNGETRZIMAHESEN L —
ﬁﬁﬁ,m%ﬁiﬁﬁﬁiﬁ$uﬁﬁﬂﬁ%n

One edge of the compass is held in such a
way as to cover the axis of the fold, In this
way the strike of the horizontal projection of
the axis is obtained,

WFEE RS HMAHES, XENEE Tl
PR RS 5 10, o
These arcas may cover 50 to 200 squzare

miles,

88



B b b R E AU 502 200 7 3 B,
A new t;iarngulatinn network of 20 stations
covered much of the counties of Alameda and
San Francisco and parts of Contra Costa, Marin

and San Mateo counties,

H204M I RARMFNZAAERM, WE T HRgER
35 B TR B0 R IR X D R B BRI, DRI
B REENBSHERK,

The significance of opague oxides of grani-

toids for tin mineralization was covered by Ara-

nyakanon, who noted that graniteids accompa-
nying tin deposits have litile magnetite, l[ess
than 0,02wt,%, but %tin-barren granitoids” con-

tain an average of 1.26wt, % of magnetite,

ETERERAAEHEADIBTLERHRENL, X
REEWESETRY. WEG, SEHTRIENERER
TEET RS, HERBARL0.02%, RN “HBLERER"

SRS T ERNRIL26%.,

Subsequent chapters cover faculty and facil-
ities, undergraduate studies, postgraduate
studies, research, relations with other sciences,

relationships outside the uaniversitics,

H_Fﬁ‘ﬁﬁ' B RA. e RNELE M R RWE
B LI bﬁﬂﬂ‘uﬁiiﬁlmﬁﬁp DIy RN A 1S
Fo
Broad domes covering thousands of square

miles or even larpge parts of a continent, must
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bed ue to large—scale vertical movemants in the
outer shell of the earth,
SN P B B KA M A R,
R IER IR A B R B EE .
The test area, then, is characterized as low
to high plains on which several different vege-—

tation covers have developed on soils derived

from near-surface rocks that have no involve-
ment with the more deeply buried and “masked”
producing zones,

MR RIS T EEE, MEmEAEE
TR E by A UROR RN, RN R
BB R “REHY P HBRTRE,

event — WAL LA TE DM G VER, event—
WHERL, BiERUEHNEYBEF B (f{E4#H, event
WA LR “BY , EARPEAETE B I i 3
%7 . BREERNE “TiE” wResEEs, Ak
CHB” A, EECHEREEE, BREEE.

Obviously the large earthquakes which are

informative events are far less numerous than

small earthquakes,
2R, D‘Cﬁﬂﬁ‘?ﬁ%ﬁ—*%ﬁ'ﬁﬁﬂ$ﬁ%%ﬁ% HEREZ
NRAEE, '
The various igneous events probably reflect
episodes of tectonic activity,

A5 R ST AREL R T 7 8 44 e A1 Y

The auriferous quartz-pebble conglomerate

#0



deposits appear to have originated as placers,
the gold and many of its associated elements
having uandergone radical chemical reworking
‘during subsequent diagenetic and metamorphic
events,

SEGX-WEFLVRORE, Bk NPT —f, ©
8 e OV 2 B TR RO 5 SR AR T PR VIS P S P
TR R B,

The mid-Mesozoic phase of alkaline magma-

tism which is widespread along the rift system,
1s considered as coeval with the events which led

to ‘the development of the rift system, essen-

tially to its present form,

—AN, IWRBRELSTN PR PSR
% 3l —'ﬁﬁﬁiﬁﬁiﬂ@%ﬁﬁﬁ%ﬁﬂﬁﬁ@%ﬁﬁ%ﬁﬂ@o
But especially we need a significantly more
extensive sample of seismicity, particularly of
the larger events,
R, ROVEHEEMEED, % 51 & 3 HA0
B, BATENENREAL,
Note the drape of the top of Ireton event
over the reef,

PR A (D) PR DU B,
The relative placement of these detectors

with respect to the source, and the relative ar-

rival times of seismic events with respect to the

dnitiation time of the energy, comprise a set of
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datza Irom which certain structural and Jitho-

logic information can be gained,

AR SRR RN IR, LR MR A TR
WoRE FE B BR R, WRT —R%E, RERARKETY
AR LIRS AR

_In the event all went well with the launch-

ing, the escape tower would be jettisoned and
allowed to fall back into the sea,
MR RS —WHRL, ERERR RN, LEEAK
LT
caseft—MEE RIS EIL T, B R YRET.
“ERT S, EHRFMEPRENEE, BEERr . Bign
SRV REEER NIk, i,

Apatite is a frequent accessory-to a maxi-
mum level of about 10 per ceant-accompanying
virtoally all combinations of this range of iron
minerals and in some cases it constitutes well-
defined and clearly recognizable beds,

BeRAORE RNBT Y —RE &A% S, K
LR JRT A A AR, AR T RS
BT T SRR 2L '

In some cases such as the Manitouwadge,

Noranda, and Quemont deposits in Canada, the
Jerome in Arizona and the Rhinelander in Wis-—

consin, the mineralization and stratiform acid
voicanic association together with explosive

breccias and other geological evidences suggest
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2 Kuroko=type island-arc affinity,

AETR, DMERWBRESRE. WAERBERNT
. TERIZTRHN AT BT R ABATR BN B 3 B 22
W, #FER, BREEXXNVEHSGTBELATRE, HRK
e BB, ZWEHS BIMBT T RARE R

Most of these iron formations exhibit well-

developed bedding, which in many cases has the

fineness and quality ol a varve,

WEFHRE, REFLHRE RIFHERL, HETHEN
EREENRLTE,

Howey rer,in the Newfoundland Appalachians,
where the trends of the sheeted dykes are well
documented, a summary of the data shows that
in most cases the dykes are oblique or at high
angles to the trend of the ophioclite belt,

Rifw, EAFLMERHET, HERASEEERETE
Wit sk, WRLGAHRRY, XIANAES eSS
EmARE, RERBAENEE.

In one case, near Arequipa, a Szismic source

of small horizontal dimensions was found to be
active from the surface down to a depth of 200

km

B B SR, BT — AR A A R
=, INEhTEE S E 2000 B Ab,
The R value is always observed inside the

borehole of a given geometry, in this case the

tool response R can be presented in the
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form  eeesss

RASAESSE LTS A B0 5 T b B et ), o, {38
ﬁﬁHRﬂ'ﬁﬁ%Tﬁ “““ *

In some regions, such as Turkey or Chile,
historic earthquakes tend to occur in an order-
Iy spatial succession, In these cases the larger
structures (Anatolian Fault, Chile Trench) seem

to dominate the tectonic process to such an

extent that sequential patterns begin to emerge
within a relatively short period of obser-
vation,
BRI, WwrHERERH, HE EBRetE-—E
WY ZERINOT R, BT, BRARMME ORZRGPEHTHE
WiR. YD) R ARECH T A MR, IR AR
JefdHA, RERT B MWFRR,

Often, these rock types are chaotically
mixed together In such cases, the term melange
is applied,

BTN T 0 B B TR — L, T AR
THRMEX—-RiF,

Its 147,000-pound thrust rocket was ready,
on command, to fire and pul! the command
module away from the rest of the spacecraft and

the Saturn 5 in case of serious trouble,

A TEXBN, EW4, 77888, TRKE
ARG, FEHA 8 KEMBELER SN LES
=
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In the case of Betts Cove, plots of trace
clements show a fairly high degree of scatter

in some variation diagrams,
BEF-FIKY, RREEHKEEY, ERLESE
, WIERE M.

Some enhedral grains had a composite, al-
most framboidal habit, possibly as a result of
nuclecation of eubedral grains on framboids as
in tbe case of the Lias concretions,

FEHBEERE -MHEAH, =5 £ E B BREE
. XURERHBRBERB LEENSER, REB NS
B LA

in the case of remote sensing from aircrait

or satellites, the problem is complicated by the
effects of the a;:mnsphere through which radia-
tion must pass to get to the system,
B CAR R TE, R SRR SV TE
BEAN, HARFNLFAFARSEASBEERNUERE.

In the case of linears, it was found that on-

ly 30 percent and 10 percent of the previously

known faults and major {ractures were recog—

nized in the 1:1,000,000 and 1 :250,000 scale

landsat images, respectively, covering the same

ATEBA,

ERAPAME A A LB, A 30% F11094 A B BT

ERRERH, SHEESR—MEHEBEAR 2 1:1,000,000
F11:250, 000/ Bt EEE S L9 BLR A,
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Detection limits Cp were detzrmined in the
sensc as described by Specker, in our case they
are calculated from the analytical function as
Co=Cu (1x,1u)®

A 1R Cr b 2202 H SIR S /R BT 7R 1 D IR WS 1Y > 422
R B IRG B T | RE G =Cu Ox 1w
mo 2

As in the previous case, the bedding dips 10

degrees to the southeast,

m ESCBTR, 2 P08 Min B AR IR

The easiest situation to interpret is the cassa

of conjugate faulis in an isotropic-looking rock

body,
BB E RPN ERERESHFENEE

Not all melanpges—in the sense of a chaotic
mixture of rocks-coniain ophiolites, but com-
monly this is the case,

NEFBHRBREAR X LR, FEFAM B2
BEHRES, R, AW STRES,

In geology, a compression is ordinarily

thought of as positive, whereas a teasion is con-
sidered as negative, In engineering and physics,
the reverse is the case,

AT b, —RANEDREN, WEIRAM: X
5TR LIRS LRSS,

If fluorine~or tungsten—bearing minerals had

been present in the rocks before the metamor-
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phic stages, we would expect to observe inciu-
sions of them in epidote or grandite, But this is
not the case,

MREBERNEZN, aAPYEET A 8§ By
W, MLEFRTHRBEEA R, MEFI 21T EIEE,
BRE KR 5 3FRint.

Nickel- bearmg serpeahmzed ultramaiies of
the oceanic plate uplifted and subjected to hy-
drothermal redistiributions of nickel, may be
responsible for the Thompson—-Moak lake deposits
of Manitoba and similar cases,

. %E%B%%%ﬁ%ﬁﬁﬁﬁﬁﬁ%ﬁ@%:ﬂ%ﬁﬁ
TRERBSD FRELFABEEEN LA MBZIAWBE
S BOAEFH W T R o

A mare‘ﬂexible definition of a threshold for

bi can be given, but it is not reguired as the
cas: stands,

Xt il R A LU L AR R X, (B AT T Bl

.

This is all the more true in that no cases

of eartbquakes or faulting were rejected for use
in the production of this map, nor were they
selected specially because they fitted any one
theory or all pointed to one individual concept
of tectonics,
BB, % ﬁﬁﬁ@ﬁ,%ﬁﬁﬁ%&ﬂﬁﬁi
WiE, WERERNEMDESTHE—REN, ReREENL

a7



— AP EERS, mTImE %R,

Of the criteria listed above only the first
three are definitive if used singly, but if sev-
eral of the other criteria are taken together,
and account is taken of the general geological
setting of the structures, it may be possible
to make a good case for calling a given set

of folds, either soft sediment or hard rock
structures,

ERAEM AR Y e A= Rk ek, HEm
REHMILFEN—RBER, FEBREENENEETR,

RABHATELFHRE -G ERBPHIBRITRY O ER
UEE A O R

Permyakov published a method of structural
analysis based on the analysis of fracture pat-

terns and using empirical formulas to detect

cases of folds and their relative dimensions,

B AR TR KA I BB R AT S A 2R AR, 3
T #ﬁﬁﬁﬁﬁ%;uﬁﬁﬂ%ﬁﬁﬁﬁﬁﬁﬁk$a

Historical seismicity and tectonics in the
Middle East; a test case,

o AR B 7 SR SR — — A .
Izok lake deposit, Northwest Territories,
Canada; a geophysical case history,

IR X R AR 2 v B IR — YRl

Igneous phosphate resources and expluratmm
potential, a case study,
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KRR SR T B B R — B TR 3R A

feature —EEHFEFEPHAHBEN & “RF1E”
R HAERBWEER KA ME, FH W E” S
&,

Many faults are accompanied by such dis-
tinctive features as slickensides, grooving,

gouge, breccia, and mylonite; these features
are conclusive proof of faulting,aithough if care
is not exercised, some of them may he confused

with phenomena of a different origin,

WRBR M4 Y 8 RRE, N8R B . W R
EAERERIEE R AR R D T R,
SRR/, 0T B o 0 S (E S AR R R B B
29 B,

However, as shown on figure 1,differential
compaction and wvelocity anomalies associated
with the reef affect the configuration of hori-

zons above and below the feature which, in

turn, reflect -reef presence and even thick-

ness,

IAT, WMELITR, SMHA K% 5 SRR M S
¥, UMW ETRUGES, NHERRBENEE,
BB RO R,

The rifts of the eastern part of this tecto—
nic feature are still largely hypothetical, al-

though the basis for their existence is stroager

today than it was 11 years ago,
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R EROTRI RS, A bw B EN, X

%, HRETETEREKE, e E RS T.

Short reported that Orecon seologists had
discovered a fea ture in Oregon that was totally
unknown befcu:-; I:mdsat_ The synoplic view
revealed this structurs very clearly,

#EHERS, BRI EERE R KRR T —4
FERHE T B I L2 BT AR R MR . BRI
B R T XA,

Block fsulting of infracambrian age has been
recognized in central Iran and a linear graben-

like f:._aature controlled sedimentation and local-

ized felsic magmatism at this time in what is

now the Jordan rift,

DeEN, FRPERAERERCH PNIRER, &
BIZEH BRL BRBMIT, SHF - MEREREEE
T ULBE A R T S TR R S S AL L

Rotational extension is defined as a kine-
matic mechanism in which extension cccurs pre-

dominantly by progressive rotation of geological
features (hereafter called beds),

MR NRFARKERETHRE (UTHAE) Rk
PR AR IR 7R B — TR h Bl

By geological noise we mean the electro—

magnetic response of any conducti_xi_i_'raatu_{e in the

earth other than the economic target,
@Tﬁ%ﬁﬁﬁMEﬁZ%,ﬁM%iﬂ*ﬂw%ﬁﬁ
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R EELTRA TR Y SR A i TR IR 7 o

Ground structures such as fences, power=
lines,and pipclines recdistribute current {rom the
induced polorization transmiticr so that part

of the current flews througn the cultural fea-

ture, S

BRI LAY, LGB R RN %, S
RRARHIRR BT, SRR RRREI R
i

" terrain —{U7ERETSMRBES, W /HRBES T,
BEREAHTUERRME, HB. WiE%Ss,

Terrain correction programs have been de~

veloped by a number of contractors and govern-
ment agencics,
& R A E MBS BH T B R E R,

Practically all the geochemical methods of
prospecting are applicable in the search for
auriferous deposits, The methods employed de-
pend essentially upon the terrain, the degree of
weathering of the deposits, availability of soils,

drainage sediments, vegetation, and so onm,

SR LA AR T, WTHERREST IR, ER
RABLETE, EERRTRREE. TREGULEE. +
Wi HHR, KRR, ARSE.

Gold-silver and silver—gold veins, stock
works, lodes, riineralized pipes and irregular
silicified bodies occur in fractures,faults shear

101



zones, sheeted zones and breccia zones essen-
tiaily 1n volcanic terram
E-REGAR-S IR, R, ﬁﬁﬂﬂ( T ibat, LL
BABRMERASE, ERFTREREREN, BE, Wi
. B ATREN o

Heavy mineral surveys of near surface and

basal soil, till, and other glacial materials
have not been extensively employed, but should

prove useful in most terrainsg,

RS R A VKA ECR N B e
YR, WABETERT, HEAGEEKBE, FSRAN
.

Much of this block—faulted terrain was sub-
sequently incorporated into the fold-belt,
BABRBRHAE, JERAIIHEN TR

sense— AR FEFFPRBRERANEL B “BR” .
CEX” %, HEFRZEXRANBKERFE. Fin.

Whenever we lock at the stars, we are in

a sense seeing the past,

BERTUPASER, WRREX L, RIAEEE
XEE R BR Ltk

Some geologists use the word foliation in

a more restricted sense to refer only to surfaces

produced by deformation and metamorphism,

A =5 BT R fnh B — VIR SO, TR By
2B 1F 1R AR SR AE R BT vk R T,

Tectonics in the broad sense includes study
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aof erht structures on every scale, In the par-
rower sense of this chapter,tectonics deals spe-

cifically with very big structures’— like ocean-
ic ridges, geosynclines, and mountain belts

— and in this sense it is sometimes called %geo~

tectonics” to emphasize its global aspect,

XA, HEFTRER bR E, REHK
ﬁﬁi%ﬁﬁ%ﬁﬁﬁﬁi%ﬁﬁ, MRFERFE, Wl &
0y MEANEX BB, FRAHY CRHmEYe , PR
HH2RETTH,

Recent studies have provided no evidence

for a graben structurein the strict sense,

EMHTT LA K B N R T 5 R

%o
The concept of facies is taken here in a
time-siratigraphic sense, related to lithologic

changes in contemporaneous deposits,

“IH” BEE, EXEERSFHANBYTRERELE
R HY I8 2B .

Detection limits Cy, were determined in the
sense as described by Specker, in our case they
are calculated from the analytical function as
Cr=Cu (1x//1u)*,

BRHR C o 2 & ﬁﬂﬂfﬁﬁmﬁiﬁiﬁﬁﬁﬁ%ﬂﬂfém ) 5
R HRRCRE T & 8 HCu=Cu (1x/1w)"if
M.

An explorer should have a good sense of di-
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rection,

BEER N BN BIF ORI BT R BE A

Further, five drill cores selected to repre—
sent a section from basin centre te basin edpe
exhibit clear and systematic chemical and mine-~
ralogical changes in the ore horizon in both a
vertical and, most importantly, in a lateral
sense,

Ak, BT RN E b B LA NRIE, mIE
TG E L, HREIET BN 32 5 mT 9
%;Tﬂ&ﬁETﬁL,WHEE?MMEK$Tﬁi,ﬁ
BB BT AL T

[f the points for percentages of flooding lie
at different elevations, the hypsometry of one
continental platform must kave changed substan—
tially relative to the others since time T;. The

positions of the points indicate the sense of

relative change,

MEABEGRESENES, STARGEEL, HBE
ST Wi, KESsHLaNREEE 24 THEKHX
25k - TR SN LB R AR LR 7 o

Recoustruction of the sedimentary environ-—
ment of the ore horizon as a whole shows this
to be a silicate facies of a phosphatic, mangan—
iferous iron formation or, more accurately, of

“ironstone” in the sense of H, L, James,

HETET BB RN IR, XA %, &
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GRAHREREN, B H 0N, AH.L. ARy
RS RERRELAN,

This type of petroleum environment provides
an exacting test of the capability of Landsat
to “sense” clues to hidden petroleum reserves,

SEFSSR AN, HERTE R RN
RREETY, BNTERNEL,

Determination of the orientation of o,, G2,
and o, just prior to faultine requires, in gen-
eral, that one knows the orientation of a
fault, the direction and semse of initial dis-
placement, and thec angle 8 Letween the {ault
and the direction of o,

R THRTCHERIEMNITo:. o MoBF ML EHERT
R IR 1R 2, WA R 6 T i AU BB MR S B2
R0,

interval —JAFERBEL “HRE” . “ER” %, HE
AT LLRMMAATE, ¥R “HE” . ‘BEm7 ., “aREY
H%. P,

The upper part of the figure is part of an
zeromagnetic map published by Geological Sur—
vey of Canada, the contour interval is 10 gam-

mas,

ZEN LRMEME RMEEER NS R E,
FHEEM RN 0T,
The 'Geological Survey of Canada and the
Canadian aerogeophysical industry have adop-
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ted a general standard square grid interval of
0.25cm measured on the contour map,
mEXMREERIMERNZYRFESELE LR
AT S— R0, 25 K I FIARTE,

Velocity is a stratigraphic tool, Interval

velocity variations often reflect changes in

stratigraphy (facies) ,
HER RN — TR, BRE M AR L R
B k.

Ductile substances are those that have a

large interval between the elastic limit and

rupture,
B TRV BB AR IR B R ), A R R
After the elastic limit has been exceeded, duc—
tile substances undergo a long interval of plastic
deformation, and in some instances they may

never rupture,

B RIS SRR, IS %— MRk B
W B, TERCEEASIR T T LRI E,

formation— WM EH LR “BR” » “BRY” ,
FEH FE AR E R, (R G ormation i HiE A i,
AR, BN, 6. R, RESS,

The basic assumption in radicactive dating

is that the rock contained no decay products

at the time of its formation,
B R R WEERER, AHERBRNSRE
EE™Y,
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This different mechanical behavior of the
rocks during the metamorphic and hydrother-
mal! stages may, of course, be highly signifi-

cant with regard to skarn formation,

L8R, ARG BRMBBEERNNE, SaEARD
SR, XA RAENBECREEERIEW R XA,

The development of an unconformity in-

volves several stages:the first stage is the forma-
tion of the older rock which is followed by

uplift and subaerial erosion and, finally, the

younger strata are deposited,

FEASOBRETREERE, & 5 & & LERNIBUF
s BRI E R L EF, B IS R R B

mﬁ'ﬁ*}Ho
A stratigraphic unit which can be identified

and traced over a broad area is called a forma-

tion, and carries the name of its type locali-

ty. Example:the Pierre Shale is a formntion of

Upper Cretaceous age which was deposited in a
sea which once covered the Great Plains of
North America,
AR AT LRSI B RSB, B,
B MM R R B, B, RARTEERE SN

—A4, BE—REEIERRTP R P IR
The studies of Maucher showed that Sb - W -

Hg formation of the Mediterrancan Region and

castern Alps can be related to Early Palaeo-
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zoic volcanism,
BRGIRE P A, o ¥ ol KR PR S A AR TR i X Y
SRS R i TR S R AR K L B K
The Vinini Formation of the upper plate of
the Roberts Mountains thrust can be divided

inte two units, The lower unit is 60 to 180m
thick and contains interbedded black chert and
silicepus shale with minor amounts of limestone,
sandstone, and quartzite, The upper unit is
more than 1520m thick and contains interbedded
shale, chert, and quartzite, plus minor amounts
of calcarecus sandstone and carbonaceocus
shale,

Pl B S B A RS A
BT. THETHEEOEIZN, HE A BAAER
HETRVRIPERKEA., BaRAEE. LA THEER
15200KE b, AR, BAWAOREERE, 2 BERD
2 PR B T

The composition of the sedimentary-py-

roclastic {formations that invariably overlie the

ophiolite suites and, in some placcs, alteruate

with pillow lava formations at higher levels,

is an extremely important parameter in evalua-
ting the tectonic setting of ophiolite genesis,
HBP-KWRER, BRERENREEZ F, B
ﬂﬁﬂ%ﬁw%h%%%%ﬁ&ﬁﬁi?ﬁWWEKMWE
%Emmﬁ,%Wﬂ%%#%ﬂﬁﬁﬁﬁ%%ﬂﬁ%ﬁﬁa
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In sume instances the fossil record shows
that a great hiatus js present in the midst of

what is apparently a single homogeneous forma-

t1 on,

B AR — ﬁ'ﬁﬂﬂﬁ@ﬂﬁ%“ﬁ: 0B B R P
Vv g ENe ] 1]

The tensional nature of extrusion mecha-
nisms is well demonstrated in the Red Sea Rift,
aspreading center of recent formation, |

e H LB R ER, EaRRGHARBEE (8
R ok, RIBRIEBER.

relative{E— i P, WARAWABITEWSLM
(1) BREFR) WA, FEHFRE TR b, L ) $
#, (1) #d. HEREF A £, 08 BaE N “H3t
7”7, RIEHEERFAEEFH., IR NEBE—S R E§
%, 3w m U R,

G

Wherc there is continental crust in the vi—

cinity, the relative contribution of ore metals

from crust and upper mantle rcmains a matter
for dchate,

AFER T R SO MY, MR SRR LR TR BT R
ﬁﬁﬁ??&ﬁ PR R — A iR .
Ghthgr AEREENSEG KRBT, BEN L
A @RE A RRRIEL— M E R AR, )

Major minerals are garnet,clay, and quartz

which range in relative abundance, although
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clay is usually the smallest component,

EETYRERG. BEAEE, SRRy
Wie, TR I R AR 1S,
O GAE RETUREFRE. WEREL, SHRw
AFTERE, REHLERE BB HSY).
Irregularities in this east—west highland may
have been translated inte local deflections of
over-riding thrust planes during Mesozoic time
and resulted in an increased complexity and
density of faulting and fracturing relative to
arcas lying north or south of the axis,
H TR R R A BB M IR, S8 T R
W2 A P AR AU B R AR B i, IR A KR I R
CRREEER: /MR DI MR AR SR, T B s AR
B IR A A B HE T B R AT, P RS A S MK
M, 78 TR A S 0 A 2 R R R 25 R )

This means that the surface and near—-sur—

face waters will contain relatively more U than
decay products according to ;:13cay chain pre-
dicticns,
EERRAE AR RUEI S AR P SRS EE ™ YgE
B2Zth, WALHIEAR SRR W T Lo
GRHE: XBBRFIRAE SR AP S E
REF AN EL =N SENE. D
JERCSCIY R A VR 1 L s AR A B B A 2
o FUBRFR R IR SR L A IR 075, 488 530 Hy
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FE. WAEEIR R, WA AR e B
PRI AR R R, FORAIRE T

2. AX5(E

EEE M REE D, ¥R SIS RS iR
W, BTHRXHAESHR, BB RREERE
Mg, G RERE, sUFERESECRMNAL. A TR
fE - — B a5, B SATR R R Ry A
meigia, SHAER SR

T8 A B T I R s A S A SRR BT,
M BERANT B - TEER AL “BaEX” , mA
THEESXAELE “ERBE X A9 1 fafifb . 0533
DB PSR L R B W BORTR AR SR A, SR
R, FEMERRE, DEMIENE, moidshime g
Mg, Z£3ERHER Y ERER.

BE I R e, MAES R REaR S,
HE A EE, BER7EIMTEEE R, SR FEE
T B DI AR BRI e WAL, HREERSE
SERTH Y X FBRF, XA ATR R R A, 2R,
Hopb m2e e B VE 5] o 2038 Ay e A R 2,

BV, MRS EITHIRABEYERENA: B
— IR TN R T TR, W ST BT S 3 50
. BRI TEXERRY, F4WEBRE, TR —
BaAp B P E R R R, LIS A L

Y N TENHFESIENR, BHaMES BE
#is

The folds die out downward and upward,
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e R AR L3
The deposit does not appear viable under cur~

rent economic conditions,

HEHERMEFRAET, BRETTRIEEER.

TR R P, RIOVFAEBRAS L7 , SRR
W “GHR7 o FF, WIMEREHY IR “EATE” ,
HIFE XA AT L, RAIG R BENE,

Erosion {ollowed, removing many of the
younger beds in formation A,
MBI TR T AL I RS B IE 2.
 CGREE: BRIEREZWE, BARATHIFESE £
WERBLT, D
Erosion has removed a part of the deposit,
leaving the remainder morc or less intact apart

from tilting and folding,

ﬁi&!f’ﬁﬁﬂﬁ%?—-“’%ﬁ}?ﬂ“%, i Fo A iR B A A fR AL
WS, KK EZBHEETRT.

(At RMWMEART T 859K, RN
o, BTHHABSRELERDFERFE )

remove— HENR “HIT? . “BR? , AETX A
SRR, FrREmERE — 8 9 9% ‘R X ‘i
E”? T, ZRHRE ‘BlE” TREF ‘R’ T,

All rocks show some degree of magnetization,
The magnetism is said to be induced when the
rock acquires a certain intensity of magneti-
zation in the presence of & magnetic field but

loses it when the field is removed,
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P& B AT MR . DTN RS, R
FEARGHEN TRE—E 1 % 6 B, WUBHNE
o, BAHEBURSAEAE,

GRIEE: - B BRI 2 7 TR b 7 E T3 —
RERE AL SR T B S SR A, )

Their technigque isolated the “custatic” ef-

fect and produced a sea level curve simtilar to

the one inferred from the data in Fig,3,

ﬁﬁfnﬁ@?fﬁ%ﬁ% “UEEFHET B, BBEpAEEN

SECHEIE S ﬁ@iﬁﬁﬂﬂ%a
GRILE: IIRTEHERERT “EmAE” 3, Bl

BN ESHBHRES U BEIGZE, )

isolate —id Ry AR LR “RE” . “Wor”
“HERT H ERDETR, REENEREER SRR
TRE”  CFRBE” b, AR CREIR” B “HRR” BE
TR, FEXAERP, RA “HEER” HRHE “fEiE”
BERIEY, IBESX BRIEE, BEFECHRRHEEER,
U BEXBRGBFRRBEREN.

isolate—iAfE i JRFER, & ¥ LRI FA4Wor7, W,

Restoration of Rockall Bank, an isolated
microcontinent, to its eriginal position suggests
that the Grenville front entered the British Isles
mid-way along the west coast of Ireland and
presumably continued north-eastwards towards
Scandinavia although this remains to  be

proved,
XEF IR B YA IR SR K B 0 (A e
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B, BAREURITENE BRI A 7 B P S E A
W, WS AYERBNAETITS; A58, X/
fHEFIESE,
For example, the pyroxene-bearing andesi-
tic agglomerates show remarkable similarity to

some of the slumped turbidites, structureless

rudites, agglomerates, and quartz—poor volcan-

iclastic rocks,

B0, & B B2 10 SR MU, S RS S T AR WORE |
FAERIARE . AR KLREBS U B M
Lo

EIXAAF 4, Eslump “REK” W& XMEgH, %
ERUETIR, EARMEIRIERE Y, LHUBETEKT
R R ARBAESmMIBRK.

If the path of an incident wave is normal to
the plane interface,only two waves are formed,
one refiected and one transmitted, both of the
same type as the parent,

MEAGT R REEE T FERE, BRAREIE,
— TR AT . —FES I, :fléﬂﬂ—‘ﬁ‘@?i@iﬁiﬁ—'ﬁ’%ﬁﬂ

FEMRAEAEP, parent— WY, ERXHM HFER
T, REARAFEHE XANFER P parent{{EAH I, E5]
o T A A B AR

Killeen reviewed mnuclear technigues for
borehole logging in mineral exploration, briefly
discussing the “passive” systems of gamma ray
logging and gamma ray spectral logging in
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addition to the ®active” systems which employ

radiation sources for their measurements,

EFMBEIER T P ER P SANGH R ZEOR, BREAA
B IEH TR ER “HIP RGP, FmBEMHIT TS
BRI 0I5 SF 4R B 3 M3k CRUT R,

acliveflipassive (IR EF Y F “:Ezgl].f » L IhEh
CEY7 L YRR 1 “HEEhT . IR . 7EE RILERY
BIRY IEMFA D, activefipassives@ifii®N “HIEM”
IR

Your prereguisites are necessary for oil and

gas to accumulate in commercial quantities in

an area o

~= PR B E fi R ?ﬁ%%lﬁ%ﬂﬂ-ﬁﬁ%ﬁfﬁﬁﬁﬁ
&, SHAENAERAE e, T T

Commercial —RIMIERERE “BilE” , 7 28
BABEOE, LT EHARR, REERAGT.
EXAFEFOEIn commercial quantitiesfii-a ¥ 3] Ry B

The commercially available film is insensi—

tive to light, relatively inexpensive, and re—

quires no sophisticated laboratory equipmsm

%ﬁuﬁfﬁi%‘% }%%

commercially availablefy2E=8 & % J458 Rk
LB, ORI T IR 0, WA B —
WS AR, PLRRHLE R YRT - TTRIERY s HEIHAS
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i,
| We have therefore a cycling of metals from
the cxisting continental crust into thz orogen
where they are mixed with new contributions

from the spreading ridge and mantle,
RMXBEREE T 3 B350, HEEGEHENED
Wy I EAERE U AP TR A AR B R RIR
contribution— ¥y B & YR ITHR, ﬂimiﬁﬁ”"ﬂ?‘
tH, Mg Rcontributionfy & ¥, MEKcontributions)
Wh “2R”, MFHEN, BRm “E” wmin, By
FEPE MBS “PEH TR WARF, TR E4R.

In the unusual case exhalative activity be-

gins in a tentative fashion, so that the normal
marine milieu is dominant over the hydrother-

mal contributions in the very ecarly stages of

the ore~forming episode,

EFAEAT, BB EBRIERTY, UER
TENREH, UEREATFE RS, M#W&f’#}ﬂ)’ﬂiﬁa

XA A e, contributions l:tg‘ﬁ&&_,_ﬂ, hydro-
thermal contributionsT] B[ N #‘?ﬁ’f’ﬁﬂﬂ_ﬁﬁwﬁﬁﬁﬁl“
JH e

The magma may Thave contributed some

metals, salts, and water to the solution as well

as heat,

ERBEREHEN, AR u%f”ﬁ*?ﬁﬁﬁ%*ﬂﬁb%ﬁ Th
RHK.
© M SR contribution — W R, TS
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X, BEEN “HEmR” . “Bm” ., HEET BIHREZS,
.

Significant contribution to the data base

have been made by various government agencies,

universities, and mineral and petroleum com-

panies,
BT, RS, TR mAeTE, HEEESYT
SEHRT®R, -

For low wviscosity contrasts the additional

strain is an important confribution to the over-

all deformation,
BIOARSEERRARAE, B In B2 28 A ERBPAAREER
Ko

A few decades ago physical geology, as in-

dicated in this contribution, was chiefly a sur-

vey of the processes that slowly act to echange
the landscapes,
WARIONE, BT EH, MBS
VA GRER) FEMa i RER.
Some graphitic material is found in sedi-
ments north of Frances Lake,however the sedi-
ments are spatially guite restricted and are not

believed to have contributed significantly to the

overall induced polarization picture,

R X GIRM A2 F o FRAR, B A R iRk
SRR BRI,

117



Ten logarithmically related slices of the

transient decay curves are measured with the
IPR-11, as opposed to six equal time slices
which are measured by single channel OScintrex
receivers,
HIPR-11085 30 1} B3 i th 28 LA 104 B E e R
%%s T JH 26 AR IE Bl L RES 640 [N Hﬂ'rﬁj%n
slice R—BEEMRE, FENITH —H
. HESLNE, EERANOTHLARRRERE,
Moreover, Pitman obtained an elevation of
60m for the Miocene sea level from reconstruc—
tion of changes in the volume of spreading
ridge during the Cretaceous and Tertiary, An

assumed sea level at the elevation of the clusiers

Besh, BRI A BRI SE Y AR
BUGAEE, SR BT IS PR RS BLA 602, ZERHREBEERS
BB IR T, R RS, R

S04 1 R M £ P SRR R R R R
RN T H, RS RENEPRE SIS,
ST PIEORIE K. BB N AERD S
slicedf 244, W “WH” AMET, WA “RE” , X
AR ek B o ERAEERMIR, RAHslice— 1 i &3
g, ARRIERRRERAL,

Density slicing can be accomplished photo-

O mEKEXTARRELEFIPR-1I1BIBE SR,
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graphically with a set of prints made with
various exposures on photosensitive paper, The
resulting prints each represent a distinct density
band with lighter areas washed cut and darker
areas underexposed,
AEEZTRUAENEBXRERGEL Bl — BAR
W RTSMERES . RHRBOERRS, HRE—4
FFERBEESRTY, REREMERET, MEEK IR XA
JBo
The displaced rocks between the thrusts are

termed imbricate slices and the whole structure

of faults and slices is called an imbricate stack

or imbricate zone,

MR BN AR, RERTRER. HHRRM
BENENMERNBATREBLIF.
A typical density analysis procedure resulis
in a density contour map, or density slice,
PRMER BT T L, PR —EHEESERE, B—8
BRESHBIT,

Thercfore, in the case of a discrepancy be-

iween a map gencratcd from a seismic section

and the corresponding time slice, the time slice

generally was assumed to give the more correct
piciure,
VE B, 0 S I 46 4 P R R R T2
FIREFIE, —BN I ET R R B E A,
slice— AR R BLEED, RHERERF X ST EE
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#EES, BEEN A7 . CUORY &, Hm:

A slipi was cut from each concretion paral-
lel to the bedding plane and was {urther sub-
divided into concentric zones,

R T T IATR IO 5 S B 0T e, T DA
2 K43 [0 o

The gravity technique, in concert with seis-

mic and elevation surveys adapted for rapid,

inexpensive coverage under Canadian Shield con-
ditions, can quickly and relatively cheaply eli-
minate anomalies related to graphite and other

low density sources,

ENEXHERTT, REEHWMETHE, ﬁ;ﬂ‘%"ﬂﬁﬁ‘ﬂ
BRI, B, BREmEE TR S
SRR WA S R E,

concert—iAMI AT LIL CUMET . SHIE LY 4,
FEMEEIEHEE LI H, #Bin concert withiF % “E
o

nnnnnn » &« lI'I-!!-l"r 3—” :a:i;' ]
S - “HR LS,

Products of volcanism heap up quietly or ex—
plosively about an opening that leads down-
ward to a magma reservoir,

. KIMERIRT Y, RSO R UG K L U
TR I8 B P b MR A Sk o
AP opening—H G HFER “Rilio” g e
YTy, EHEEETSEE.
opening— R W BRI WA E AR, EiEZF
PR RRSEA A E SRFAY, “EIPT, ‘TR &%,
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In its present form, the St, Lawrence rift
system appears to have formed in the mid-
Mesozoic, possibly as a result of tiensional
stresses related to the opening of the Atlantic

Qcean,
BEXFFIEARZHEHBER, FRAEFENR PR
%ﬁmyﬁﬁﬁﬁﬁﬁ%%%,ﬁkﬁ%%%ﬁ#mﬁi

The operator stores all data mtemaliy and,
at the end of the day, dumps it onto a printer
magnetic tape recorder, or a computer,

RIEERBLEBBEFTENX, E—XILESHN, HiE
ARSI E — FTEDBL, R IRTHLAR — & 3L L,
dump— FHESDF RS, FURLAE U7 , <l g57
%:ﬁ&?%ﬁﬁﬂ%ﬂﬁ%ﬁ*;ﬁﬂﬁ“ﬁi%ﬁ“%
o RHMMEFWWEFAMBRE, FTHE——FIA,
(2> ATETHIL, WiE LHMIET| B F-— 281 m,
The origin of uplift in the Western Interior
is less clear but may be an isostatic adjust-
ment following late Cretaceous to early Tertiary
driving subsidence and sediment loading in the

Western Interior foreland basin,

PSR TR, AR, AL g
% R S AT PR K RO 4 M R S M A S IR 2 U
TR

driving—ARY A& L2 “SERHI” ,  “HE ok 197
ARAAFE, FEMdriving subsidenceft T MIE
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WA s, Ak, BRAFEXBESHF “AIaiiE” .
Many features of the St, Lawrence rift

system compare closly with those of the active

rift systems in the Iast African, Batkal and
Rhine regions,
FEHESRME LR, SAEE. /R, REM
BT & AR,
compare witheswBI3EA B X AL Al b o 400
compare closely with- R, “HElHEM” . FR TR

FRFEE,
They have cited the absence of flysch sedi-

ments and contemporancous volcanie effusives
in support of the epicontinental environment for
the Delhis,
AIBHET EE A WEME IS LAY EBR,
S ST LY S 8 B 50
" support—HEHgHAR Y LR XY . AR TR,
fin sapport of Bl Ny “YESL” ,EHMMT B UHER
.

TEHL B RS fE P, cupport— iR W A, R ET
Sexb A MRS, WA, #an.

Data from the core samplos support theear-
lier conclusion, Further support is given by
the mineralogical and chemical data of Tables 3
and 4. which show that the Tower Critical
Zone is the logical continuaiion of the fraction=-

ation represented in the Lower Zone,
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B ODERGEE, MERGERAN, RIVRMT Y
%ﬂk%ﬁﬁﬁ*%ﬁ%,TM%%&T%%W%EWW%
B ER L,

CARE.: SOLEMBBERECH & ik, R3mE
AT Y FRMLE T REREATE - PR X R, EF
e THREFRAF o)

3. gk HN

YR BRI FEERIUER, AR LLE R
Y, R TRERIGERNREFTAS AL WHERELEEL
ER—XEN, BN FEATHREBRANERS, B
HIBREER, KBEHMBRAEMREL TR —REH
WEEMERE, BELAEE, TREXRPG N BEEE T
.

(VU RATEHEXHEZEMERE, 7T HRFEFX A, H

e

One of us (Wernicke, 1980) has emphasized
the potential importance of these faults in
accommodating lithospheric extension, and we
suspect that structures produced by this type of
fault are extremely common in the Basin and
Range Province,

Z‘i'ijgc'f{}’-%“f;—: (Wernicke, 1980) PoZ58 ik o
PEGBNEBBERHKER A ENBERENE, RIEEHX
SR 2 35 AR 1 e 20 DR AR D B Y

A special dip-strike symbol is employed on

geological maps to show the attitute of beds, It
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is shaped somewhat like the capital letter T,
but the relative lengths of the two parts are
reversed (T) .

EHERA A - MR ES-ERF SR £ AEEN
PR. ERBRERB|REWRETZET, HE RERIW
AR TTHR (T ),

XA T, mEinbut the relative leagths of
the two parts are reversed HiFN.: “HEX W I H
FriEst R EHRE” » BUIER, HANK.

These joints are in a block bounded by two
northwesterly-striking vertical faalts,

e AT e TR L

GREH. XueWFaRum i r-dLmEmpE LB 2R
ey A, )

“Urik” RIEXASREVDEERRNR, EErHREE

Jo, VESCHIHLTBE AT AR,

Chemical analyses have been made for rocks

of various types, and the proportions of the

elements in the outer 10-mile (}ﬁ_km) zone of

the lithosphere have been estimaced,

MERB T T RRAH, FEHR THTE L08R
(6B 3P AHF IR M

outer AFN “SMEM” . ER, WAERATHENY:
Goo o BT EMHI0KE 6RH) HFo” , WEHS
RRHRT.

The solid line divides tholeiitic and calc-
alkaline fields,
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ZERNUEXBE R ME-RE X FR,

GRIE. TREREZR S K S 88 K A5
T) .

separate— i, TEARDFHEH, BE “oHH” ., Wk
AR EE D Hseparate RME MR TH S, “HFF
H? EEERNET “BAFNE” 2M, W “BrHFE”
MALTF “HIFE” M. Hm.

The picture that is emerging is one of trans—
current movement along vertical lineaments

separating blocks of low strain, coupled with

overthrusting within mobile belts normal to the

zones of transcurrent movement,

RILTY A I 1 7 IR DL 2 Mtk 2 i) 28 B AR VA Ao A B
B, FR7EEE THURE sS4 I 0 38 Vet S S R A
FEE S

CRIEE: GBI RBE—FE LR RIS T

HEE RERRERRZHHRR, - )

If this is the situation, the lower crust may
be extended simply by divergence of two rigid
slabs separated by a gently-dipping shear
zZone,

A B I AR BORERY AR 2 S AR H T BT U0 P By
B R AR el B S PR 00 AT ARG T IR R BB A A

(BULLEE: SRR I R RERY, IS BB eyt By
53 FR By PSR AR Sty BB ﬁ%ﬁ?*ﬂﬂﬁﬁ%ﬁlfﬁ&ﬁﬁﬁ
e )

These studies confirm the palasomagnetic
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work in indicating comparatively small relative
separated movements of mid-Precambrian stable
blocks separated by active mobile belts,
BB ST T 7 OB T A6 B M R B, B 307
Mt b SR B R RS B E B A
T GREER ﬁﬁﬁﬁﬁ%mmﬁ@%ﬁﬁﬁmaﬁ%ﬁ
R E BB A R B B NI Y E R SR T W g TAE,
%Mmmﬁﬂﬁﬁﬁﬁ,ﬁﬁﬁﬁﬁﬁ,ﬁﬁ%ﬁﬂﬁ
FikFy. #lm

The next oldest intrusive rock im the district
is probably the Willow Spring Granodiorite,

which occurs in three separate masses with the
eastern two comprising distinct core and border

phases,

BREH_ENEBAL, THRELBRTEMRIENNEKES,
EEEANLEEETR, HPRERHAS EREH R4
DRI A DS

Because the genesis of the copper deposits is
related closely to plutonism, my studies inves—
tigated the relationships of the separate intru-
sions to the copper deposits,

B AT KN RE S ERBAERESNL, FURHE
I T RGBS @ R L E.

The formation of the two differentiating cy-

cles can be teantatively explained by two separate
periods of magma emplacement, each fraction-
ating independentiy,
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WA BRERETER, WU EEREARENGED &
4F SEOTAR RO T3 AR
Magmatic events whose products range in
age from 90 to 150m, v. accurred in widely 52p—
arated parts of the rift system,

HRTEHRETRAR S MBAE Y — LIS, 2T
=Ry L TE RHS0E 150 JT &5,
Diamonds from Angola were known in the
second part of the 16th century but only in 1912
was the first diamond actually found in Northeast

Angolay alluvial prospecting started following

this discever}f.

ﬂ1912ﬂ‘:€l‘&1&%ﬁﬁﬁfﬁhﬁﬁﬁmﬁm?ﬁ Blamas B
FETRT2RE RSB EELE,

Mountain belts may or may not be accompa-
nied by physiographic mountains,
AR JH A T DA LT, A DR A B
i3

ph}'siogrlaphic mountainsfEE N “HRHE L B,
KB BERT R, RN “UKHIE? , REEZEE, W
HyEB R,

Ripple is the name given to a group of

wavelike depositional structures that may form

in water or m_ 'ur-

BT — VA, JEefR — g 7K P B LR AR B 3R VT B i
i o
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Thus, it should ultimately be possible to
determine what processes occur in the mantle

through a study of their effects at higher lev-
els

ETE, BB RA S, BB EIAERBELE
LI R, BB AT

Most of the primary tin deposits of the

world are associated with high level granitic

rocks or <(and) subvolcanic felsic intrusives

and (or) lavas,

R Lk EHRE ST K, WERRERER FD
RAWRETBAER R WEHE,

The deposits represent a distal expression,

formed at a higher level, of the hase metal

veins,

X EH PRAE R AR BKAE AL TE LA R g 7R o

Bl EF A R higher level, R H i BT BRIk
PRERTA. MRFRBASFRBRIRFR, UEHSE
REAHTN, SN, lower levelF &I LIFFE B AL,
YT E Y B

The magma would be emplaced under pres-

sure from a lower level, thus opening up joints

as it was intruded,

DR, HE TR LR, HRRAN
He AT,

The quartz grains may contain inclusions

which mark old mineral outlines,
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FIEHOR T 7 GE AR E KT MR may G,

The deposits contain copper, lead, and zinc

alone or in various combinations, and cobalt

and nickel are prominent subsidiary metals,
particularly at Bawdwin, Burma, where local

concentrations assay up to 3%,

RETR & H. 4 8P 0 - REEHEE
RELBARARSAE, HIRMANZET TR, &

BRI R SRR %.
MARZEWER: “ZWPRAMBRYSRATRXESH
gﬁt ‘t{IIL\ ﬁ! """ ” ﬁ ﬂz‘l&ﬁu

Examination of historical data for the {irst

seventeen centuries A, D, has revealed an inter-

esting paltern of regional seismicity, the distri-

bution of which is shown in figure 1,

KB R s, HAFRERTEL

ATmMEEN B AT E T 2R R .,
B SATERE, 1T .

B bk, B b R R R, A B 35 T R R R
A, i, FiEHEFE fEd, Permian, Triassic, Juras-
sic, Cretaceouses.s. %ﬁi,%ﬁﬁ—*ﬁﬂ‘]ﬂﬁﬁﬂﬂﬁ, XfRFE
AR ERA, Bk, AX—REANIE, BETLlmER
B B 7205 B RE ¥, 0T DU 3R e 2 2 40 A (NG i S 7 L A9

new, old, younger,older, late, early RE{EHiME
BHAS, EWMPENEHUR B4 shigher, spper, lower HEH
MR R AL, HA T TR R R, £ B T, younger,
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late, upper, new iR RATHIF VMBI EEEE A L
86, eolder, early, lower, old & LA FHEN B
Ry TE DGR R JRBE. . BN, 2, i, 5%
RBEMFERR, WHL, B, FAR. &, % A@%%%
RHERM. Hit, BENAURERERRERTS. B
FL.ate Devonian

T BRAE ()

BiFs _Fﬁﬁgﬁ (F)

HE Lower Silurian

e TRESR R

®ik. BREH @

m?ﬂgﬁﬁﬁﬁﬁﬁﬁﬁgﬁmﬂﬁWﬁﬁﬁﬁ%W

T, BLESE—{EH G RARN AL, MERMERE
Pigly Ao, R RERIEA B E AR, R 2 Xl
Ko #limL.ate Devonian, i R4 i (&) N LREZRE
GR) MAEER LR (@) HMPEK (FR) .
“Bi” o “E” B LI IRH R, AT IR )E R
i, .

It follows that Black Mountain is held up
by some resistant formation stratigraphically
higher than the quartzite on Pime Mountain,
Hickory Ridge is held up by a formation stra-
tigraphically lower than the quartzite on Pine
Mountain,

ﬁﬂ;%&ﬁﬁi%%&i&&ﬁ&ﬁ%ﬁ%(ﬁ)%

SRR B AR, TR TR B R I BRI B ik
&) MEEBERRK.
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Also, the Polley stock intrudes Weyla—
bearing strata, indicating that the stock is no
olde than Lower Jurassic,

AT, ﬂﬂﬁﬁﬁ‘)\&ﬂmiﬂﬁ ARy g, UEWINE
BT '
AR o RBTT RIS

Whatever the absolute timing of these

events, stratigraphic and petrographic data
indicate that ore dcposition, felsic volcanism,
and plutonism were preobably contemporancous

during the uppermost Hettangian to lowermost

Sinemurian,

A XA B R SRR I, HE SR A ISR
FB, R, REFJOUER R ESEATE S0 6T
B, AT AN EREE R

B Eg: o RETHERR LS D SR0E
RGBT R OKFD AT UIREBIML.

@) W T AL NEEAITR, W Rk
FIKTTR XIERIRPEL, .

Thus, uplift in foreland basins could occur
at great distances from the mountain front, as

is the case in the Western Interior of Nortk

America or at short dlstances from the moun-

tain front as in the foreland basinn areas north

of the Alpine zone,
BB, TERISAHI, B AR AT AE R TR B B
ALY, AL AR, B Rk TR
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BRU BT 7 , IR 300 LA B A S B

GAILE: Hib, R EAERmumina

RS S A K BE A s I 38 NG TR P B O S A
ifg’&m%??ﬁ'ﬁﬂﬁi?ﬂiﬁﬁﬁﬁﬂﬁﬁis 0 AT /R BT LA
ey AT R A . )

Today’s sensor platforms include the Land-
sat, Skylab, and aircraft, which generatec ima-
gery of the earth from distances of 900km, 440
km, and~700 to 25,000m, respectively,

AR ERRTE, REMEIE. XEERREM I,
o A G004 B 4404 LRI K AT00 25 000 RMBIEE R TG
IREE Ra

But close comparison of image to geologic

map frequently points to serious discrepancies
in the map version,
B, %L (RE) MESMEEN, HHE LN
R ER— R,

Apatite is present at more or less constant
levels from basin centre to edge and it usually
accounts for about 5-10 weight per cent of the
ore horizon assemblage,

KEpmh D En%, BRANTRERRE, BEY
ST RBERERNS-10%.
more or lessiXMMAEBHFN N “RERD” , HEN
WA REEE.
T, Atwater has proposed a historical sequence

involving subduaction followed by transcursion
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in western North America,

T RN, LR @ 8 R 52 L5

"‘7':]:! E&ﬁiﬁn p
CRRHHE: TR RIS T — 2 1k 1% ST

B o B G SE B T B A B S AR D

In Fig, X, two points, A and A’, continu-

ous before faulting, have been separated by the

faulting,
BXH, A, A'FiRENEERZINEESY, HER
BEBZEAFT,
GREEE: ZEWEERZANELMA. AFX, HEEE
YERSYFFTo D

LB AEEEAS T R A S E ST, 5 B AR
HIE M B ERERR, F “E”, § B g&E
REMCE, XFUBHE™H,

The much less frequent —and indeed com-

paratively rare -— occurrence of iron formation
bereath sulphide probably represecats the wun-
usual case,
@R KRLESFR FTRANZ FHEEE, o
FERERBERRIE .
the much less frequent W LIEFEN “BP B K7,
R RAERE” , EEB—FTERTRED “BKR” UE
SR PR IR
Green hornblende and pyroxene are impor-
tant constituents of the ore-bearing horizon and

in places become dominant phases, In the cen-—
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tral parts of the basin both are preseant,but are

of secondary importance to fayalite,

BEefgRAaMEGTEET 2 EEHMED, EREE
MR EET M. ERMKRLHS, WEHRAEE, A
REE T B .

Estimates of sea level changes suggest a late

Cretaceous sea level elevation of about 200m

above present sea level,

PRI, AN T Y
L TR 5P T 12003
GRIEE: W PHEABRMER SR T MR
TH2Z 200K HE BB B I 6 M. )

Dyvkes are not commoen in the Crook Moithan
area, but when they do occur they trend NE-
SW, and occasionally NW-SE,

TR BRI, HRERER, FREHEER—
HhE,. BREEA—EER.

GRIHE oo 36 AN L, MENRITHE, N2
EAR— BRI e ) o

Pseudo-stereoscopic viewing is feasible, how-

ever, there may he severe loss of detail in sha-
dowed areas,
By AMEERTHY, 45T, mHARERTiEL LR
ZHT. S
There is no denying that there is at pres-
ent a lack of knowledge of facts regarding long-

term observations of seismicity and tectonics
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and that itis through the study of historical seis-
micity that such facts may become known,
LR EN, BERBZH LKW ERE 3 M
FERRRRIF, S BN ISt ERBT 50, o BT
K.

4, ABYIEED

R BAWEEXR, AHSUENEEXEDH, &
REZ A Fe HEAANEEETMilky Way #5 “405
B” , fEFTdraving roomiFly “EE” , Ny BF
FEYEY 021 . Hi, BERSS % R ANBELR, ©
ARG IR M ERE R, WENE, mRHE IS AREE
IR, BRERSATRETR. BiEmEMNEEEN, HE%
FRERNFERE, FEEBEAHNSAE. 3549, 3
WA R R B

In heavily forested or deeply weathered re-

gioms, it may be possible to trace key units for
leng distances by means of the topography,

7T K X SRR AR, BT 1L B
BRI

heavily-3E pj, heavily forested regioni® Wi —
AERTHY BAM S T BN BN AR B deeply—{REK,
deeply weathered regionpiAH M T B Er “IRA HIR
Ko 7 key —RHE, HE; units —BAfr, 72 Hr R BE
key units PFEENG, RN LA,

The foregoing has shown, in a preliminary

way, that a stratiform sulphide orehody of sig-
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nificant size and grade may develop as an in-

trinsic part of a sedimentary %iron formation®
or “ironstone” , and as a specific component
of the pattern of microfacies of the iron forma-—

tion concerned,

SEEPTR, KAEET LA, MAATR AN RREE
g, AREEFENIR “G8R” & “eA8” PET
Ry—#B5, 3t HREXFEEE BRI ERN — MR
Jre

Higthsignificant~-F A M, T LIEMEsize— X, WA
BliZtligrade-Fh{ir. A, NEBRE & Ssignilicant5s 4
R e E A AR RS B, Fe AT B

04 ]:0F REFAKRMEN. AHFEEH, ETEHNEAD,
?E’.aﬂiﬁlcaiculate—ﬁﬁ, R AR A M.
No correlation coeffmlents or regression lines

have been calculated because there are few data
points,

W% i R R 2, BIBRBERARRAGRGN RS
o

Detailed survey: the cost per area unit is
directly proportional to sampling density,
PAIT R AL R R S R B IR E
directly-BE ¥4, A Sproportionaldfhd, ﬁﬁ“' B s
DR FSERER T, B IE Lo

To a {first approximation, the shapes and

heights of the upper, steeply sloping parts of

the curves result from large amplitudes of ver—
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tical motion within mnarrow orogenic belts,

whereas the low slopes reflect the low ampli-

tudes of vertical motion or epeirogeny in broad

platform areas,

Kb, ML EIMPEBRSAAERAE A, BEEED
Wﬁﬁﬁﬁﬁﬁﬁﬁ%ﬁm;ﬁ%@%ﬁﬂﬁ%Tﬁrﬂﬁ
At /NB RN = s R iEs.

AR T b, B T steeply  sloping &5 low
slopesHiFE Y, fllarge amplitudesHlow amplitudesF]¥f
BE . 3ETE R low—1{I%, & Hislopes Lt ramplitudes &P RIE
Ao iy, HRIUGERIBMAREENEREIR, S5
REBHMER, NEFSE b 4B BAKE 1 xt
A

Rift zones of the St, Lawrence Region show
negative topography typical of rift valleys, but
campared with the rift wvalleys of the classical
areas those of the St., Lawrence Region are
shallower and often roorly defined,

EHRITEA AR, BAT RTINS fA BT,
BRSEMBRABAMHL, ZHEDRAARS HEE.
ifﬁﬂ.ﬁiﬁ%%quff’fu

Narrower estimates of the time of uplift are

not yet possible because the hypsometric curves

are highly generalized and the paleogeographic

data contain an unknown amount of error,

THIRELE— DR E, BT LIt ay i iR R o] 8 A iy
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HRBE iR

C ﬁa;rntw.er;%narrowﬂﬁ&ﬁﬁ,{ﬁﬁ&ﬂ?tﬁfjﬁﬁﬁesth
mates, narrow A RN E M, WK, PENSS.
BERIGER, FERINEYS “BE” it &, N8 %k
“E@H’?” E—FE X, hypsometricBN “WHEn” , HE5
H R — B R, TS X %EEEE (&

curves
B2,
o As already mentioned, reconnaissance sur-
veys comprise the hulk of U, N, (United Na-
tions) geochemical exploration programs,
i & Biag, PREE ARG EBRAS SRR E
compriseE AN, Al MPfbulk—K#H, =
WA, MEEFEBERIGE CH REEZRD7 ,
M BBRE, AMBEN: R W EBEEL” R “Rer
#) A RS EmS .
As such, there does not seem to be much
scove for a hiatus between the Aravalli and Del-

hi sedimentation and it is reasonable to believe

that the sequence was continuous,

B, PTH B A BUUBUE N 2, BRRAS
KRR RIALL, BT BUA A L 3 4o

scopel & LRMM, &M, HLBT. W I A8
VLRREFLE R b B2 A0 I, PRI AT F o fscope
BAILL, MR RN A,

A, EEENSRMARERERRE, mh R
. P,
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field B¥5, I

paleotectonic stress field ﬁ*@iﬁﬁiﬁ%
oil field iﬂifﬂ

field genlng}" ﬁ%ﬂﬂﬁ%

field work 5"]*)“:'.: ﬁﬂ'I-ﬁ?
field ice bkﬂ?.ﬁk

field capacity i}_?-r}%/j‘lﬁ

field control i@;@ﬁ‘?ﬁﬂ

field equation {%ﬁﬁ )

field moisture :tﬁﬁiﬁ:‘r

field stratum ﬁﬁﬁﬁﬁ%

field wave ﬁﬁij?ﬁ

ermratarmareasy e ﬁﬁ_‘%%q

level )ﬂijf@

level gauge ;fi{?%ﬂ

level ice E—flﬁjil?%fﬂ(

level bottom #j‘tﬁ’?ﬁ{@

level ground Jil;tﬁﬂﬂﬁ

level position 7}(7{3{_1,3

level of free comvection EEH%J‘{?PE%J%
confidence level T%ﬁg, ﬁfﬁ‘g

datum level %ﬂé?&ﬁ
summit level 1 TR

level of erosion J@%ﬁ{%}fﬁ.ﬁ
level line %_‘r%ii%

A S A B DS A — R R i, HER
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REGEREEAREXROHEE, BSRElm. mREEE
BEEN, R R 2R A

geological strata

geological faults

tectonic structure

igneous intrusive rock

“HBE”  “RIXERYY . CXUREI” SEFE.

5. Ri¥

E—BREAT, MAREXWERBE R X —H, R
mis AR EERFXM-FE. EXHRERT, TEHEK
FA9A Y, EEXHREMBEREEDS 5 8 5 k. #l
s

Until quite recently this circumstance was

explained by assuming the existence of narrow
land bridges(similar to the Isthmus of Panama)

between the major continents,

SRR TREXAEL, — AN RN
EHRBHEN CEpEEIL K .
‘ MEZEME, ftluntil quite recentlyi®N “H i
ECARE? » RBEHEN. Wil “AAE” , MEXER
X BREATEE—Ho.
Various studies by industry, NASA, and
academic institutions have concluded in advance
that the cost of a remote—sensing program to

search for minerals would be ocutweighed by the
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economic benefits and savimgs in exploration

costs which would accrue,

FETWFH ., EHFAHRETEEVAN SRR, &
RRET T H B UG TR, T HAETAS B AL
BRI o

CRELE. @Bk, ZESEHNERNERESIILEN
AR, EH—BEBEEAE, S TENERIT NN
PRI E T BT i, A B ARERKRBEERS H. )

iiiiiiiii

In other words, large areas of seemingly

intact rock at the surface may be underlain by

ilarge, low angle non-rotational normal faults,

T n B, RKEFMERNE LERREDNET, THE
BREEREELERENZZ .

CGREERE: SATER, KRN R R LR R AR
&R, TREEREHRILERTHER TR, )

Precambrian shields are underlying most of

northern Canada, Brazil, Siberia, Australia,
Africa, India and Antarctica,
g kdbE. BF. EERY, BOCHW, EW, me
LR, KER LT IERDHEZ b,
G HEE ﬁ%ﬁﬁﬁﬁﬁ?ﬁﬁm%ﬁ%W 7,
P FIW., BORCF., JEM, Eﬂﬁuﬁﬁﬁﬁﬂﬂﬁkﬂﬁﬁz
TFo )

More than 25 major producing fields ocecur

in the structural traps within the basin (Ana-
darko)and many more are found in stratigra—

phic traps,
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EREMEN P, BOHBPEREFMEMTH
HEAP, i, EHEEBPEEATIFELMH,

6. BRAINMIIEL

WIEAFMI B LB B EARE R, HEIGEA
WHRER, SHTANER. BREBANA PR, R
W\ CUm “01” FEIEY, HEEEENHHT, At
EARBEM “N” £, BER, ATRRESHABEMWER, =
EWRBEUTEMRRE:. D BdEHEXE, MRE A
R RSB B FEE#, 2) ESWEET., B A
DEHIE SRR . B -/MEE, #m.

Geologists refer to the solid part of the

earth as the lithosphere,

o FR R MR E AW AT S AE.

" Volcanoes are distinguished into two types:
those which are active and those which are in-
active, :

kmﬁb’yﬁ% —RENE A, —REFEKI.

Depqsﬂ;s of the spreading ridge association
are fairly ubiguitous,

YRR A X R A R

The more recent inversions serve to define

the four youngest magnetic epochs, named after

Brunhes, Matuyama, Gauss and Gilbert,

BB HNEG R, AHENSRERKBEY, &
AR, M. . SREGRE.
U E®ILTERNT, RESFEGEEE XiF R iE
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B, IRBIMEGERESRFHE, HEEEE—BTHR
TSy FNENRE Y. HE, mRRIMIAS—
MEEBETEHE — T IEE AT

Although the origin of the ruptures is the

concern of the structural geologists, the nature

of the material that fills them is the concetrn

of the economic geologists or the petrologists,

Eﬁ%ﬂﬁ%mﬁﬁ%ﬁMFqﬂM%kW%,ﬁ%ﬁ

............

XH o

REIT FAERE K7, 17”7 F8H, BBARFAS
HEEEHAFLHRNNE, EREEEaka ki,
REMWR 2R WA “98” 52 “f1” =%, HEEEH
TS0, HLR B 4,

F Mg, EREFE, £ENAWNEIHREHE,
W IMIEH B E TR RS R E N mNE BRI R
KERBRN— B35, M. “—w¥, “F gy, &x
ggﬂ‘ ’ ﬂ%%” o

Geological problems still awaiting a satis-

factory dynamical explanation are impressive for
their scope and importance to the earth

sclences,

IIIII

ﬁ,ﬁﬁﬁﬁﬁﬂﬂﬁ#m%mﬁ%ﬂﬁﬁ%ﬁ,ﬁ%ﬁﬁ
#lo

The large modern mountain chains of the
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world are comme;i structures which were built

up in stages during the past 200 million years,

HEF AT mJ}fk, éﬁ;ur%’ﬁiﬁi’fﬁmﬁ, p: Y op Ul
izea"‘ﬁﬂ%]ﬁmﬁ?ﬁﬂﬁﬂ@a%ﬂm

Such major changos indicate that Pangaea

has been subjected o lep_@_s of continental

drift and seafloor spreading throughout its whole

history,
XL FRBIEYN, RiEELEASH RSy, &5

T%ﬁﬁ]ﬁi@ﬁfﬁﬁfhﬁﬂé@ﬁn
In 1960 C, A, Whitten and C, N, Claire

reported on surveys across the San Andreas
Fault covering the period 1930-1951,
19604, CLA W AC, N3 ERBP ST 1930—1951
R, FRELERN R KRR

The existence of land connections between

parts of Pangaea made it possible for land ani-

—_— i ———

mals and plants to spread fairly uniformly over

continental areas prior to Cenozoic times,

BT BRI A AW 2 B R EAE FFEg

J‘t]{ﬁﬂﬁf&.’ﬁkﬁﬁﬂ%ﬂ:aﬂ%ﬂ%ﬁﬁ%ﬁ%ﬂ‘?ﬁﬁﬂ% ES
Theological preoccupation during the Middle

Ages put a temporary end to speculations about

the origin of earthquakes,
R, MFRRILER AR T HRbRERY
#Er (ER) fEN.

Alnng the walls of canyon the contacts may
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be exposed throughout a vertical range of thou-

sands of feet,

f”&”%ﬁﬁ,ﬁﬂﬁﬂﬁﬁﬁﬁniﬁﬁﬁfﬁ
e
Boiling of the hydrothermal solutions in frac—

tures with silicified walls resulted in the pre-

ferential loss of H,S and the enrichment of
S50, relative to H;S in the fluids,

TEPIBEREG RO RBR S, IR VB IS B X i
H.SH S8, EmHSO, H.S% %,

Ba and Sr are enriched on the flanks of the

Rise, but not on its erest — a distribution pat-
tern clearly different from that of Fe, Mn, and

associated elements,

MAMBERE RPN, mAEHTITER, KRR Gl
B AAR T8, ﬁﬁ:ﬁﬁ%ijﬁ%a

limbs of a syncline ﬁﬁi}[}gﬁﬁ

walls of a fault %EB‘UWE

brachiopods ﬁ)@g@
amphibians Eﬁfdﬁﬁ
Caledonides ﬂﬂ.ﬁ‘;ﬁ:ﬁ%ﬁ%
............ oy

7. FHALBIF

FRMR P RE T, FHSHR—-EHE, BFRR
) DCFE N B R, A A PR 4T BB R PR AR BB
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B, WEEBRALEIR, FANEZIRNITR.
(1) Mg W HESEEE
KR X E

olivine iR a
sheepback rock EHH

land bridges B i
butterfly twin B3 T 5

bird-receiving system FAREEW RS
pyrolite Hir 69 22

daughter isotope FHEME

zebra layering FIHRE
ik

eraton E% ]

mylonite BB

molasse BEha

flysch Hma
FHEAE:

kaolin(e) 1=} e

mantle His bR

kilogauss T & W
microammeter i

HU & Bk 3%,
Precambrian 'E:E%ﬁﬁﬂﬁ
Presinian 0§ A5k

postglacial MZ%EE}Q
postorogenic &l %J_ﬁ'“ﬂf]
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apicontinental UM

P —,

epicyecle Ekﬁ!ﬁl
subfacies MEAH
subiabric W LR 18

FBR N EE.
Caledonides IS AR ¥4k
Alpides PR R B
granitoid BRI

basanitoid ~ ZHRHEH
ferriferous f@‘%%ﬂ{]'
auriferous ﬁ:ﬁ;ﬁ@
lithosphere %E
tecionosphere *’giﬁ
Ceeaee e M
(2) ERLEAER
AN RE LR EES 6, AT R FBREEA W
B AR EER. —BER, EFNERAZE, DAXE
W RS0, ARMRE R —3EEET i, AR A3 E T e Al it
WA RE RS, BHEWETEREIXA B, AR ERE. &
WEASZNENER, BREE, BRHK,.ZHEBERN—X
(T ABEHERNE LRR) .
#1113,
mantle  FFEFAHBIR. HH. HHESE,
ophiolite FEFNIIERE, LS,
rift  WRFEAFHE, HES. BOS
karst EHEFARIR. BFS

RAEMFE— N0, BERE, B, HH Kk
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BaEAERH T, BEGEEHRREFRE -EEXN.
TP

shelf  Fhif, BG&

base metal HEERK, K&\, FEER

komatiite FFHRS, WHFE, Sy

aulacogen & 14, Lﬂrﬁﬁ@, i, BRES

magma chamber FIE, HEFH, SXRES

(3) MMM, REE—FS

EWFMEFEGMFLE D, FReHENES AN
HARENTKREFERZ, Bryauifignitsa, —B%E
EfFEXR. PWEENRP EEH, BRRAREFT. BT
RRE—E8, RIFEEEEGRHYLITFR—4ED, %]
Wit, BYFEANHEB. A8, —BIAIENESRECE
BREERE EHBREINES “HEHBR7 , & K& ik 3h
T. BALBEEREBEANMATEBRY, KHERAEAN
R Bl

aerial survey s

spacecraft ﬁj‘i‘EF-_Eﬂ{i

space shuttle i}:i"ﬁf:i'ﬁm

REMTRE, MARMI s T FReoe
RIFREBREEN. ME, BNANEEIBAEES T i
=R, TH . BLR RHLXH 5 Efufﬁﬁﬂ*ﬁiﬂ
?ﬁ’ﬁﬂﬁﬁ@ﬁﬁ%@ﬁﬂﬁ?‘%ﬁﬁo X s

geophysics ﬂﬁ%%ﬂ#

geochemistry :Hii,ﬁiﬂf.#

geomathemancs ﬁﬂﬁﬁ%?

geomechanics jﬁﬂﬁj}%‘e
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X—B AR Leeo- WA, MBLERZW, —
g b “HFER” g B By, &g o geomathematics
(B Frmathematical geology) LS ‘Wﬁﬂiﬁﬁﬁpﬁ'—g’jﬂ[ﬂ{ﬁr
geomechanics B%H'{ﬁﬁﬁ?ﬁ%&)ﬁj}%? o I AR AHE TR R G-

continental shelf Bt 1

continental slope K %

continental rise 5=

RHAFRAEMTATHEEXR, EEFERES ERTS
A#fB continental shelf@®mX-kEhdm, ZXTHFE HE 4% — H
WWHFRANESL, BENESEANEEIN,

triunity @A =M — K, =/ —, BRTAHE B2

triple junctionB X =BEH. ZHHE. ZHEE, &
S4B AR

HERPEEHET HBARFES, NEEFREE®, B
g —,

(4 HAHE D

MR E T, A MR ENESERYE
W, BAREERE, BHARA2IDEE, BT HHE,
ZIABIE, 2 FER. BRRT e, BELTXHAS
TRy S, HWaEEs WA, Wi, ROmBETE

XA EMEAFRIER. Sl
bed-rock HF
high-land g5
rock-body 4k
hill-side m.ﬁ

iiiiiiiiiiii

graben-like structures &A%t HE
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feldspathoid-bearing diffcrentiates ﬁ:{!_,i{—f:ﬁﬁ}ﬁ“
¥

rock—-forming mineral ¥EEFH
mountain-building revoluiion #Eilizazh

llllllllllll

very widespread rock g}?’ﬁxﬁf“ij{r,_t

lit-par-1lit injection }:’]‘—]E&‘)\

cone—in-cone structure %%{iﬂf‘{‘{ﬁ

- ﬂﬁﬁﬁn

AEE WG FEGSMRENBERARERNE, TETe
Hﬁ%ﬂﬁﬁﬁiﬂmmLXﬁﬁ,ﬁﬁﬁﬁﬁ%ﬁﬁﬁw
ThR S, WENIMM—ARIEERS, BEFS. Hin

second Dbottom —ZFrin

milling ore ./ (3

towed bicd =ity

towed fish S LieR it

bubble—free icc JoHIWK

cave—in lake TR R [

mhanaaas %%&;o

8. HE

TERFEMTEED, HH BB P EHF RS
o TR RIE R RIS N MA ARG F, KL~
B, WEERIGEESRRERNE. RRBREL,

ReFEEE 23k, B,
Fig, X, A proposed reconstruction of the Chang

seismograph., Two of the eight ejection me-
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chanisms are shown, wili a suggestion of how
the central mass 8 might cause a ball to be
ejected,

LXK S0 (5 TR o B R A AL 2 Y
WA, RART OPEEE HON\E, ﬁﬁiﬂzﬁ.” Rk
it

BE X AT, WMRAEREIL REXGEERH, #
WEER: “BX. xR EEERE, BLRRT
JNAEE RV B A, B Rh St A I IR R

¥ o XHLOH, BROEBERMFELRFRXHRE, HEH
THEM 2 — B TRBASIIXBERETI HPEEE, X4
HEh X ERRETRHNERREHZ—.

NNE-SSW trending parallel structural zones,
collectively known as the Neocathaysian struc-
tural system, An assemblage of parallel fold belts
trending NE-SW generally called the Cathaysian
or Cathaysoid structural system,

TR BRI RN R EY, SHNeERNY
R, LE-HEERN TR, —REIEER
BEFAEEER.

The great Yo was celebrated for having

“opened nine channels to draw off the waters,”
which “covered the low hills and _bathed the

——

foot of the highest mountains”

R —

REZ B AR, & m$m%“¢@mv,m“$
HIFUBEBE” Mk, “SHTH” .

Since ancient times the city of Kweilin has
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been said to have best *mountain and water?”

scenery in China,

HELORENRRTRE “UKPRT? ZH.

iR, MFREXAEBEATER: “‘BEHE, R
THEREDRERFREFHUMAHAR? . BERERDE
TGy

WEMFENBARTEA/AARE L, BREVEER, A6k
Frifio Plin=epm Sn 8 de 38 L 4.

epsilon—-type structure [[[FBHE

zeta—type structure FFEG ik

xi—-type structure R A B
PlF Yuanophyllum 3% G

Tingia TR
LG REER HARIE S M ESC .

9. ABMEMFE

MWEEEP AL, THEEBAEES, BERLmEE.
—BEE, VBHMESER, LR AL FREHBE, &L
BEBF LM MERES I (R B ERTEY 8.
ABBFEAZFR, BEFEZBEAZTEREEH0E
BB, XuhEE T RIR B R RS R kg e,
HRUAEENHBR EREEIRE, XFUSEEN RSN
i, MR, —BRREREREHOERNETERA
BN T, MAsten BN PIHTEE, Barklyi® 3 B 57 ),
Seminary HillIFEJNEéMMEBE I, Offuttif R lifpasss,
B LR RS R, SR ATE.

(1) HEA—BANNEL, TBEEH A4 TEEF
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H, DMBRBEREAEE, XREFTEN “AEERY 1
Bl 40,

Jura (Jurassic) {RPL, PR

Eurasia | Sy iy

Tethys 15 R i

Gondwana B 89

Il.aurasia A A i

R %%n

Wa— AT EYN, BEFLUERFRAIKNERBAH
BRWERLL, MDRLMREESEREE. Fiin.

Pacific Ocean P O ==

Red Sea A

Yellowstone Park WA A

Cape of Good Hope M

Grand Canyon Je s 5
S B £ 5 1Y) ML T 440 3 B 180 R HB 2 B A T R
Cretaceous HEL, ¥R

Kuroko deposits BT
Fox Hill Sandstone IR IGEbE

I.ake Basin Fault {HZEGER

(2) WFHETEHEZER, FEHAL. BIAREFAME
BMEFRNETREN. AAFRAR. BEARSEHIMIC
PRI ER. BRIXHMHAS, HE, NEFERENE X
FECER 3 FiE &, X BE “4 N2 A" /R,
i1

Keuper KB (B (BEESE)

Sierra Nevada ﬁ]fféii_:u:]@c (Sierra Y PHEE FiE
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1L ik

Yuzhno Kazakhstan iﬁﬂﬁﬁﬁﬁ%‘riﬂ (Yuzhno Jy4ff

i IOxso-HIHE )

Bayan Hayrhan BEE¥/R (L ETE

Z2THH, HEMASHY, HEZFHEPERBERER
HEMBEEFEREEN, FLEMEEEERGER, T
EFE, MOHAERERFHAGRE, BYE—-HEE
EARBLPRETE, METESMHBEER. AN TH
B2 R aiF— ik ik

Matuyama (Matsuyama) U.Iiﬁ&ﬁﬁ%
Himalayan arc E%ﬁﬁﬂjm
Ogasawara Is, fl\%ﬁﬁ%
Qerhtossu (Ordos) %Bﬁ%ﬁf
Shimokoshiki I, TEEE:

EBEDES, ALBANEERERMFRA, LR
WRGRE, AP HENN RS EE, Y
PP EAERR, M ERAD, LRAWRSEE, BHi
HHEATER-THERBRELZRLH M.

HTRPOXAFE, HumEAN— 2By, 2
WA FEFRNBAMTEABASL, BEREEXNE,
EBORIEE “IFF7 o XE-FLBFNGE, BIILRE
BAEE ISR, HLAXENREBEERERE, ELXUE
TS SR R TE . BEENAE Ry A
FHOE. HEASTREREAFH F-4A2EEHHEIL
BOLF RN, TEERELQOE—F, AEENE LR
Xo
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10. FEMFER

SEFEMEAEEET, BN L EA R ER B
BE. TR, R, BE. ENSSRERBEARER. A
PR EBEY T AR EIBSE.

(1) #EXBRWER

—R kP, sOELINMEE, SFES . b . #E
5%, TUEEBMRHKTER. sl b i 3y, "I
ﬁﬁ;ﬂﬁﬂﬁﬁmﬁ‘ﬁﬁ‘ﬂﬁﬁﬁﬁh:&%ﬁ“ﬁ
b, —HTHR, ETi21Z.

g, 40, 200, 3000—REERFIT M AFH . 50 000FH L
WME,aLl%EN 5 HFERAH, 1000 0009 LIFE 10058~
B o AfAE B — B MER—F L, 1007,

The drill holes were selected to provide, as
far as possible, a line of complete intersections,
extending over a projected distance of about 1,4
km,

B ROEELER T R gEH S — 4 e ay W #)
W, RRBERY L4SE,

The typical coverage of a satellite photo-

graph is 180X 180km, whereas that of an aerial
photograph is about 20x 20km,

—HBRERAF R EEmAZ180x 18024 B,
—HRMERA R E R AR20x 204 8,

Although the sediments deposited in the Ap-

palachian geosyncline during the Paleozeic Era
were 40 000 feet thick in places, the water was
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never very deep,

BAMBRETEMEANTERTSIREERITR
1K 40000 (G 475 HR, BEMEEKEF SRR

The rock contains 25 to 45 percent dolomite

rhombs ranging from 25 to 50um, appareatly of

early diagenetic originy 20 to 30 percent angular
quartz grains, 50 to 100 pm in size; 15 to 20

percent argillaceous material (mainly illitel, and

5 to 20 percent fine—grained calcite,

ﬁ#%ﬁ%ﬁ%Hﬁ/mEzE%ﬁw,ﬂﬁ¢ﬁ%_
Mﬁ%(ﬁﬁ%$ﬁﬁﬁ¢m%ﬁm);m—m/m&ﬁ&
R, HANN 50—100 3K, 15—20/ E’Jiﬁs‘}ﬁ% (£
%Eﬁﬂﬁ};ﬂﬁs—m/m%ﬁﬁﬁﬁu

Such research the scope of whichis global,

not only gives further dimension to our know—
ledge of recent crustal ‘movements and seis-
micity, but will also extend by at least a factor
of 20 the period of useful observations,

OGBS A IR B TR TLAE, DGR P R
3+ B4R M7 12 S AN MR ¥ sh By SR BTN, 1 B ARG AT 2L
M E P IR 204%.

Over large parts of a folded belt the axial
planes of many of the folds dip in the same di-
rection, and one of these folds plunges 85°N,

FERYPHRRBASR, FERBHMER E W — 5
FR Heh AR, R A HE57

WEML. B T BAES W RPETFEHRZEG
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Intermediate—~depth domes are those in which
the top of the core is 3500 to 5000 feet beneath
the surface,

PP 3 T L1 T 35003500038 Ry 20 i ik
B, WHAFER - ZFAHFERTHER” , BREER

“ .....33:500&3325]5%5% ...... ?y .,
As a result of the program Duval drill indi-

cated a geologic reserve of 453 million tons of
0.96 percent combined sulfide of Cu and Ni,
HTLRESIT NS REEYH, CaliNIfHL ¥ 545
Bt0.9694 My HuIT 45 B 2 45305 M (SR iF. 4.531LMD)
GBI “ooeeer L F T = e ERTFER “-r e
ALSF3ETTM? ) .
million (FJ7) —iH, HEXEEBPER—DM X 2 4.
3T EE SR 7 DUTE MU SCER R B ST R E S s s AT I YR
WEY L CEAE? &, CXEERSIERE R “IR7RE
A, W RE” . “JRRY , HEBBERNEREIF .
The 2281J-208Ph apes from pitchblende / coi-
finite/uraninite assemblages vary between 287
+7 and 474 2m, ¥y,

WP KERET-& R He 123tU-20 Phiy4E
WMAT287: THHEAMT L 2T TEZ .

The grmsen muscuvltes from St, Michael’s
Mount and Cligga Head yield concordant K-Ar
ages of 26845 and 275+6 m-y,, respectively,

ERTAUMNEEZHEFH RS HEPAEE WK-Ar
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SERY S ﬁ%?ﬂ%zss+5ﬁﬁ$ﬂ1275+ﬁﬁﬁﬂ5u
Em%&?ﬁimﬁm‘ﬁu “‘fz.ﬂ?” %‘ﬁﬁﬂ:ﬁiﬁlﬁ, i

Fossils first appear in abundance in rocks of
Cambrian age, and they can be dated as about
500 million years old,

LA BRRERBHBTREREHE RS, HEB AN
5{LAE (SOUHITIEE) .

The dinosaurs began their long eveolutionary

history almost 200 million years ago, and they

continued for more than 100 million years, they

became extinct about 70 million years ago, and

at that time mammals became the dominant

animals on the earth,

HAEELER, BRETHT ENHE K E R, —
E_&dﬁ'fl’fbﬁfﬁy KATOTLFRABKE, XHmMIAR
BT HR F M EETY.

(2 RAVBHZFEE

EHEFEEES, BERYAKLHREEEEECHE
T AR B R E R #W.

tens ofesea , decades of«w-e. s, hundreds of.--.,
thousands of - 2%, —RALUERET L) « WH
OLHE)Y « BT UL 4%, #li.

Such large differences in surface elevation
cause stresses of a magnitude that no known ma-
terial could resist statically for millions of

years,

MEEXRAMEREEZR, DASIRBERMNY, &F
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There are faults that are hundreds of miles

long with a displacement measured in miles and

even teas of miles,

?ﬁﬁﬁfﬁﬁﬁﬁﬁﬁﬁiiy B R, AEHT-EH,

A fault zone may be hundreds, even thou-

sands, of feet wide,
B R AL M, HERTRR,
REE—BREET TR (L) kErEEHEE
AW R EHIBR, HEELFRELE 5 R SRR,
A ithundreds of thousandss«., millions of+wee, FHAR
BEXREH-TARYEEN, MEABRAKXEEA EXHELST
BEWLREREN RTEFRTTHFFSS, M.

Obviously this method is not very useful in

distributing information to thousands of geolo-

gists all over the world,
B, BAFERFAET AL BRA RS B
T LI HR LK

GREE: B, XI)HE E%%FE%&:@%%‘F

£ MR T H AR A RS, )

The continuity of geologic history reveals
that the forces which are now shaping the sur-
face features of the earth have been active for
millions of years, perhaps since the earth’s
crust was formed some 3500 million years ago,

H T R R SRR S, A MR B W MR o ESE A
71, BRERTTTALE, RETHN B % E ke, B
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IS0 ETERMRIFHRT .
(3) RABKBMPHERFEL
DEE R AR, R HA-SRAH R wid H, §
i severaleewsy a feworeor, many--+ -, 4, — f2 #
ERIGEeS, B CEY B CIL” RER, LR ERXFLED
BRSO & LT ROk, Bh N EN “H1H7
“ILAY VBIERID EIOM TR R FRAIRATELS
RADFYIR AR, RS sn 3l smey, —8FEal
“EBA? , “LPT, BEERERT. R, FREERER
B RKAHBRE, FHAMOENHEER S BRI
R X
In the same river Hein and Walker observed
an initial stage of bar formation as diffuse grav—-

el sheets a few pebble diameters thicksthey pos—

tulated that the sheets evolve into longitudinal
or diagonal bars with horizontal stratification,

or transverse bars with cross—strata,

EEPE AR — ST _EWE T 8O0 B8 H 6 BB
ﬁﬁ?‘ﬁiﬂ@ﬁiﬁﬁﬂﬁzm?“ﬁﬂﬁ (WHER) BAE; HEik
fﬂ?&ﬂﬂ, ﬁﬁ%EE%EER%QﬁEFEE&%ﬂﬁjﬁJHEF

» BREEZFRISXEREN BRI

G ieE: EFR—FREEEPR R WE2 PR
HpBBERZIL TR EREFNSEEHEL R, BIIEEX
0 2 R B O R K ZE M A e m mubim, miE ZRK
WEZEEENBR R .

This facies also contains 10 to 20 percent

‘angular silt to sand-size quartz grains, 1to 5
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percent argillaceous material (principally illite},
and a {ew parcent dolomite,
AR EFL0—20% 0% A R AR AEE
My 1-S5UMPBRAYR EERFHA) , BRI—2%ES
BMBESHf.
TR TS a few percent dolomitefi] R B
“ﬁﬁﬁ‘iﬂﬁﬁﬂﬁﬂ” s AAXERAEBRBEEAZAFRN
ﬁﬁﬁﬁ'ﬂi @ff‘ tb B B B A,

Comparatively little, in this instance, means

movement of no more than a few hundred Lkilo-

metres between opposing cratons which form sta-
bie masses on either side of structures such as
the Zambezi and Limpopo belts of Central
Africa,

EXMEET, BAOMBRBHANRREZ AE
M1—2E A BHE. XETRBEHEREN, P
BEEL PR FOARak B HF O W, TR R,

X AF A4, fMiBa few hundred kilometresi®
%’Cﬁﬂ‘ﬂ; RAKRKEWT Eﬁﬁﬁﬁﬁﬁﬁﬁ%%ﬂﬁﬂa
ﬁiﬁﬁﬂﬂﬂTﬁEﬁ{’Fﬁfj\E’JLEﬁu iﬁ.ﬁﬁﬁ*ﬂ?a fewZ g
WMER “PEILS? BRE, BRIELEEI—2, —BD
B3, FHXAERE LTINS TESR, HAAkE =ik
FiE,

Equally important is the historical seismicity
of the first few decades of this century for

which macroseismic data may be used to minimize
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bjas in the instrumental epicentres of the larger
events,

FISLA B L L P S, FREEE, By
EHABERE, RSN ENEXEERPAEANME,
WL E BN B

(zalena forms irregular intergrowthsin spha-

lerite and is abundant in a few thin layers in

zine and zinc-copper ore,

FETERET I R T M MRk, EOR K
B AED STNE-ETHES, FRTARERN.

Most economic tin deposits and mineral oc-
currences are associated with granitic plutons or
pegmatites although a few importaat deposits oc-
cur 1in silicic volcanic rocks, and the minerali-
zation is generally considered to be hydrothermal
in origin and closely related to the final stages

of magmatism,

REBFAEHFNEN ST RAT KBS RREASER
HREA R, HOALEEROGT K ERRA S B,
ARAN G REEBRBREN, 52ERE NN RS0 ER Y
XK.

In a typical laccolith, the diameter is only
a few greater than the thickness,
—ARERE L, HERLER Rk — K.
BEga fewlWETF LT, BEBIEREE “h &
L7 M sREBRBAFEI0RE.

A geosyncline is a large basin in which
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many thousands of feet of sediments accumulate,

MR —AE KM, KRR LT %
RIE,

Some bombs weigh many tons, whereas oth-

ers are as small as pebbles,
HERWBYERAREMW, THa L M.
This zpproach is actually an outgrowth of
many years of aerial photography as applied to
geologic mapping and mineral exploration,

Tﬂﬁ&%ﬁtﬁﬁ%ﬁ%ﬁ*%ﬁﬁm?ﬂﬁﬁﬁﬁ
TR —f H RE R,

SRR fmany —3, A —ERHEIOL TR ﬁ, By EA
%ﬁﬁ%ﬁiﬂ,HﬁT@ﬁm,ﬂﬁﬁﬁﬁTﬁﬁﬂﬁﬁ
gﬁﬁﬂn

The individual pillows are roughly ellipsoi-
dal, and they range from a foot to several feet

in diameter,

BAERABREHREY, EEHIRERERRRNGER
=, hER) ,
The ancient sand bodies appear to have formed

tens of kilometres offshore in water several

tens of metres deep by along-shelf transport of

sand,
ﬁiﬂ@ﬁﬁ%%ﬁ%‘%ﬂﬁ‘ﬂiﬁt, LR (s
=, TR BRI, EI?E%‘EE%:%L&Q@%EH{;,
%E*ﬁﬁ‘several-—*ﬂs @%F:&Hiﬁg% HE' ﬁﬁr
HRENILA B BRWEFEBEA G RN, E4%E
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s Y O T - o
MX—/NE PR DT R H,

a fewern s severalres-e , many-----25F, B RARVEH
B, —RARTRAT LISy “Breeeen” BT ” o {HRAT
W, HEXEEAEMHEINN. BEFREREBEREX
RO& LKA RE, hRESREEBSEEXSHEHNES. L
HOAR nOE BN 2R e, HEs R aisH s
BRI ER .

Some faults are only a few inches long and

the total displacement is measured in {ractions
of an inch,

HRIBR L2500 Ky TEREBEEAFEL
v

The half-life of some members of the 2#38U
series is only a fraction of a second, but 223U
itself has a half-life of 4468 million years,

’”U%ﬂM%Mﬁﬁ%¥ﬁ%,Rﬁﬂﬁz—ﬁh
22U SR IEYI N A6 E FE (R 41,6810 o
TEXRERI ) F B, a {raction =iractions Ff 3 7AY
BEAT+HBHEN, AMXT—CNEEEE. ~EEL
I, BEILNZ—, FREATSBE B, FEE
XBAE AR B, “eenee ERABERTRE
13, oo %y FeenpREl I .. »
UM A “more thane..- , less than.....” g &
g lSE A %-----0r more, <ws---or less” , S dg--o Bl
i SRR BF. WEIBGTIRE, SXHH, —BAERE
B, HEELMELT, FRNERT THEERRE &
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DSER 2R EERE, RUEEEE EEHER
T e Hi0s

Deep domes are those in which the top of

the core is 5000 feet or more beneath the sur—

face,

PESCA IR T DL T 000 RENE IRAE o Uik

1 35" S FETTEEE FEH W AT 50008 F R A NIk .

FEICC. oo FEHBT 1A FABRLS000 2L 0 Tk o

PEICD - AL HETH LA F50003E BN L2 0h Wik Ko

ﬁﬂﬁiﬁ%mmﬁ%+ﬁ%ﬁmhﬁ%ﬁH%M?,
more than 5000 feetPFEfES000 N LIk, WLU{E R HHE]
SECHME NS ARESEE BB THHIER, ¥
HENERBEFR. PIMEXATE M B, “5000E R 1Y
L7 BRERA UREABEUNERTE000ER, FEF®E
TA M. #XDAMELA, B, Cli#h. RFAEMAEH, £F
AW EF, BRNBEFERBEXA, B, mAH #xC,
DR,

Shallow domes are those in which the top of
the core is less than 3500 feet beneath the sur-
face, o

P A AR T W A H TR F35003ER B 2 s
o

BB MH BT FR S500ERER BRI E.

%XQ ------ EﬂEuT%mﬁRuiﬁwﬁﬁﬁu

BD, e e EﬁEMTSSUD%RHT%ﬁﬁﬁﬁu
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The first three of these fault systems are
seismically active at present; the earthquake
foci are shallow,at depths of 20 km or less,

AHKPHIEAMTRARERANHME E 3, BT L
¥, ﬁEﬁlEEﬂ“EEAW

lllllllll

%E:?EEZO»“-EM'E
z‘ﬁiﬁ ?£E20/‘~£ Li ‘tn

u)%m%ﬁm%&

EFEBENE AL, B HSEERR. HELRR
WMo HARE, Wi,

XiE+be+n times WHFITR,

FEiE+be+n times+ aseease-,

FiE +he+twice as«sass.,

X i& + double, treble, quadruple + Fi&,

i+ HiE + B + {old, times+ increase,

ZiE +increase > to n times + Xt A&,

FiE+he+n times+up on, over+ NS,

X +increase+ by a factor of n,

EiE +bheXt WP + by a factor of n,

EiF +increase+ by n {imes+ It 4,

FiE +increase+ by twice,

...... 2 aB[00],
BRI ATFHEREEHET -4, MRy, BEOESE
AR, H, WIEBHTHGEME K, FUTHBETL, W
HEER2, 3, 4, 5 FH, FRELBNBESHRES
FFIRET SR RB A MR MY, AT Y Madl K
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MR Mo, WX BRI 5%, B LiE
B A o femBine - 14565 2 5. DITIER M HX3EN
THIRE, ZEYEZR, HEWRECIEERL, TG
BRAETE—BIITR. RNy, EFEI Mot

RE—1MHE RERu, =T HERIGE B, A mEA a5,
LRMAEMT o- 14, FABEREHFEGTARNE. DR
Brigf s R T NEH B EEN, BamAEE ot =X
BmAask. HWAEFANNEZRTRNAE E 2, BLHR
FEBOPXIGIM T o - 1. A LLBSXP RGN TN S 5
MR FR. NEBRTLURENT & BHXT-# =
BT —{5%%, HELAEER B Tas much again as-f
MR, E RGE-—FaR, 4 288 Fldouble, twice, two
times &k, MAT B M TRERM “H K- Mo fF” &
Cfreeeees Hinfl” BYRETTN, WESEWH, X WEHERL,

ABB—. ETHMT -1 FHFETR YATLUR
H, HBFRTTHEMEL: O oK K, B ol
FTLI00, ZPEZTNRBES I RBEF: O offiR
Ky BRAEAMBE, THAEBEHBE, EZXHBEAT,

n ~15af52 AR, WLARAR. #,

In two Chilean copper deposits Armbrust et
al demonstrated a two— to threefeold increase in
Rb relative to K and low K/Rb ratios in host
rocks that had undergone potassic and sericitic

alteration,

BRI S A, RN R RE, 42
BHRMARBLAOEEN, R TK B TI—26,
R K /R A
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The Pacific Ocean occupies nearly an entire
hemisphere and is roughly twice the size of the
Atlantic,

KPFEEILF IR TEAER, KHBEAHR KT
fif (Kig: oo HABKRHHLRTEHER4) -

Crushing experlments on hqmd-—rmh inclu-
sions show that the wvapor bhubble expanded to

about three times its original diameter,indicating

low partial pressures of gases other than H,OG
in the inclusions,
BEROERNBATR I, BNEEIKEREREEE
MgZEh (REN: KRHLERMEERZE ek
W ERH O h,  ACHB 4 FE B -

Since the earth is 81 times as heavy as the
moon, it is the anchor man in the dance,
HIRR R AR 1M, PrClER IR 5.
Although deposxtmn is slow, overall quanti-
ties are so large that perhaps three times more

manganese may accumulate in one year on the
sea floor than is used by man worldwide in that

same year,

BAVBUER 28, HAVBSEEL, WRFHE
BAIE T RELL A B A2 — (R o BT I PR 00 B B th A e

Since the earth is larger than the moon and
a better reflector of sunlight, earthshine on the

moon is more than eigbht times as bright as

moonshine on the earth,
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B TFHIREAIRE, XBEFBE S KM P AR
LEIHIIRIL, SRHLER L HOER RIS,

The volume of the earth is 49 times larger
than that of the moon,

HiER AR BULH BRI 49 65,

B ECH 10, 100, 10008580 F, 8 ¥ MRS
FEBEREA, ~THEESSFRXHERSIR, B—HH
HWETEE T

— BT, T, Gk, TH---BERRA0EE,
Wt B “MmT” s mE” e, AR RR—B
e Hi0s

Its important new advantages over the com-

monly used conventional aerial systems are the
following: (1) greatly expanded synoptic view

provided by individual images owing to a ten—

to hundredfold increase in operating altitudes

coupled with high resolution imaging scnsors-.----
XN REBERABEENERAERAEL, FUTIUA
FREBEXRA: (1) BTFRETEIN0 BR L8458,
TRk 75 BE 38 K102 1004%, BrLL 45 B M S ok
PR T BRI

For instance,from the Devonian to the Car—

boniferous, amphibians increased in size by a

factor of six, but in a similar length of time

(Permian-Jurassic) reptiles increased 54 times in

size, Mammals show the trend best ard from

four~inch Jurassic Types to 100 foot whales, an
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increase of 300 times has taken place,

P, KRR T R 2, W MHWRILE MK 6
%, HEHFRNYEEDEE (\ZBL3KF 5 , Birsh
YITE A EE B 5448 RIS XS RB RS
iy H\dﬁ'\j‘%ﬁ? E%@ﬁ&@nﬁﬁﬁ% 1003 R K A8
1, ZJFMRI0W.
(5) WMAREB PR
NE-BREAIBERLIT £ PEN, & BEERKS
W, T T o, R4 T (0-1) /2, RRPH/n,
g E
In this realistic example, overburden reduces
the induced porarization response by roughly a
factor of three,
EX-EBHMATF S, BERERERLMEXXBORS
TZ5422 (B o KRERBH=4H2Z—0 )
What about the weight of our pound of but-
ter on the surface of the moong At that distan-
ce the pull of the earth is about 4000 times
smaller than it is here on the surface, so we can

forget all about the earth—pull on our batter,

—HRMIEARRE LN BRBSRE DT TEAHEIRE
EEOHT, BRI K 4 RWE LI SRS Z—, B
Bl, MERREMNTIY, RATTLZE T,

A more compact rock is produced where the
water flows slowly,and the precipitation in win-
ter, when there is least evaporation, is said to

be more solid, but less in quantity by a factor
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of four, than in summer,

TERMEBR I TT, PrreEms A Esey, HRgE
HRAF S DBIRS I, ﬁﬁ%tﬂﬁ%ﬁ, {H%iﬁmﬁ:{‘lﬁﬁ
FWMAL e (RF-eolb B3 BRDEIT

One of these advances is the measurement of

six dipoles simultaneously thereby reducing sur-

vey time by more than a factor of two,

Ptz —, WAL R AMB, W i E R
ﬁ}fﬂ¥uia(ﬁ%:mmﬁ&T?ﬁ%T@;n)
, BERRTRELLRHS BABR 25, 0F
mﬁﬁﬁﬁmﬁﬁmﬁﬁmuﬁm=

The moon”s surface gravity is only about !

one-sixth as strong as earth’s surface gravity,
FBERFEErES, REHREFEEINA VI L —Zi A
lts weight is more than ’;hree-quarters the
weight of the entire Saturn—-Apollo,
BEHERLEAN LE-M g PEERANGZ =2 K.
The volume of the moon is about 1;‘49 that
of the Earth,
HERBGARBUR 25 2 R K ERAY1/ 49,
He found that he could move about easily in
his bulky white spacesuit and hkeavy backpack
while under the influence of lunar gravity,

which makes everything weigh only one-sixth

of what it weighs on earth,

fh ZBEAREIEMT, BREFLERN A QFNR,
XHUENGECQ, BIHEREREE, BNIREIE—
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YRBMER, 85 8 R EEREWASZ—0
The proportion of vesicles decreases {rom
approximately 10 to 15 volume percent in the

—_———rrr—— by

center of the d1ke to less than 5 volume percent at

a distance of 4m from the granodiorite contact,

SR BRI B, I M RO 10— 16 9 7545 , Wi BB
ROE B IR I BB AR AR 1596 1L F o

Vesicle diameters decrease from 4mm in the

center to lmm in the outer part of the zone,
TR HY EAR B P L 4 ORI B SRR 12K
The most striking dlfference between thesn~
shales and the Heebner-type units is the orga-
nic coatent which is lower by nearly an order

of magnitade,

BT SHFARNITE 2 MRS BEZIEEFILY
FRILFR-THER.

ST, SEER SBOBTHT ENBENEL T
Ao REIBIFXFTATERE. BENHMEIEHEME,
WELEZEAIRE “BLETHE” Wik, BEALHER
WRoli &, BRAIEHEXMBRTRE ST HBIOE B ¥k,
E—ERIETXH, EEFENBETH, BRI EEX
FEBILR T AR GGRTX -

1, EHBWIIHBERNRIETR

E$~iﬁj %ﬁ%j‘j‘ﬁ ’ ﬁ‘ﬁﬁflﬁ%,ﬁﬁm S(‘Jfﬂ.'——ﬂ‘ﬁ,
BREE, RSB ER TR BT KRT,
RETHBEREZLRFL, EHERMREIR. R
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R, Sofh R B BB craton—732
B, mylonite—BEMIE L, RMIHIAE R H BB IE
TRERAE, REREEESE, R IMMIMERATR, FATLIREL
BB B B k. R R B R R P, RIS
FRBEABEAB PR, ERRI— 2R
FEBFEEFN, BHEBRNEEMES.

BB B T R E e, HEEH— AR AP,
MESRERBIT AW, Sl gnsr, IBRAER e 5
¥ESE MWRER, SELEAEAPARSE, SR EEd, W
northeasthMiFm R Aidb, southwest W M N TI S, iF¥r
AR 2w H A, . B, T A TR 5HA. T,
Lo s DB AT IRBAE L 2 — %555, 30 H il X f
AW PATTHEBH AR LKL, EHEREEEES, A
FIRERET XNIEE. EHRE2ERTE, BEEFIL
PSEAEE TR, BUESHIEFTR, FHIAgm, #H
¥i. i,

The axes of fold trend north-northeast,
o ol 29Ik AR T e
Figure 4 indicates an axial plane striking
north and dipping 205° SW,
F4dEm—4- 3w AL, ﬁﬁ%ﬁ%ﬁ Fyal T

There are two sets of vertical joints, omne

of which strikes north-northwest,and the other

of which strikes north-northeast,
AWHEFTHE, —H jﬁfﬂ?-ﬂ]ﬁ@ﬁ: H5—#Hb 31_!.'. -
| Y S

A north-west~—south-east trendinz major
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fault running from west of Pulicat Lake up to

the Palar River may represent a boundary fault,

LT —REAR I R BT R, AR R R R DL P R
SR, ATRERE — 4L AW,

Another siorth—northeast, south-southwest

trending lineament is seen running from the south
of Pulicat Lake to the east of Arcot,
A AR - S PR 2R, AR -RAE RIS
SE B B AR B L AR o
BRTEREA CTTHEY , BB THRAANNBEIFE
BT, SIERLE LM OLE” —R, FELXEHEER,
BABEEL.
IR Do R E, RAOTH R IR KB ¥ 4
W R E. WREAEIETHEG R BB TRk, L
B DEP R ZHE REZE RN E A WK, UEP “fg”
BRMEEE “IE” , WARE “BR” , BinFnfl 5 R o,
EXEAER. WIFE N7 FERTERG Y g,
R, AR “E” FRFERWD. ATFRIEEREE
AW B RIER, ﬁgjﬁlﬁfﬁmﬁ}‘%ﬁmﬁm: Hig
PR B (L1070 ) 2R, M BEIE BT AR B R S B AR R
R RELN, XMHRRELRLSBNEME, L5 kAR
RIRHNERBR. Hli.
If you double the distance between two ob-~
jects,their gravitational attraction  decreases
“two times two”, If you treble the distance,

it gets nine times weaker, If you take it four

times as far away, it gets sixteen times weaker
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and so on,

MEHVHAVEEREES ARG, BENZEESEH
REVET “2%27 ff. WRITEE B ¥ K B =%, %lﬁmﬁ%
PR 94 - B HPE R4, 3] %%vﬁﬁl_s{?

Mt
GRHE m%%%&%wm%mﬁ%x~ﬁ,ﬁmz

RS R BB oo RIS K %, 310
RSB WRK BB ET =N, 3000 8% 258
15

16_, mﬁh%ﬁn )

LESBEFASIATEDS “5” BeHEs, RAHRTE
EVOERREES R, ERAMNFASEEE. FN, AXAE
OB W LIERME NN R, BEBSIIIHXR, WK
BB KT EE. BEHNRMFESCERDXENEE. B

e, B R A, RINAKBEERE SR
M FEEBR, MP—FITRA, Lmrﬁﬁ{amxm%mﬂ
TR S e en e 4000 times smaller-re--. 3% 3y SN T3999”;

4000
BRHE & A T[S
WA, FFER LMD Tseveral times (&5 -F {%) ,
Wb T many times (FJLED . HEZESTREBRRINERR
BHESAETFSZ—, EORNEL2— EE YR,
WO THEFHZETFH~ REEH2ZHEE— 1
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TEAE. ATAZ, RS BRTAMMET 457 5ol
MR, TS, BAEBMREL, —ESRNBERYTT
ERSE IS

WHEA PR RIn times, n fold, EEby a facter of n
BTl LI RN BE IR hv) PR R D B E, RnEd
nffiit, BLERDMn. WHH “F” FEPE RS F ‘B
HERE, BEMTESTRBOBE, ANEIRERSRS
LBHWMAET “B” FHEG L. ElREPENHEII/ES,
TR I B TR R UAEE,  7E— Sl Hh R PR AR v il
AL BRI HEMRRIBSE, BRIFRFERTAER.
PIINTES 2 NP F R GRS T T & &8 CGERT¥
(BHERMBD R E—T P, AR —TIE,  “HERGEH
RERKHN—EH=Z+TH2—, WEHEEE, REAKE
R, WROABOETN—FER” o U A%
¥R, XEMBRE . BHR, KU AL “HFRIGAF .
BEDATHZIEITTIET -
S ABBNR, BRERWSBIN CGLRBRY (1982,
3.17) BEWRAT “heeeee 5”7 MR, RURERATLELE
AfEFHEAH B EE BEHE T LR,

BRI ofERIZIRTE, BARXTEH B & 3 F g
K, BREAMRSKCH, RESk. #).

However, sea water is undersaturated with

respect to zinc by a facior exceeding 100 and it

therefore seems unlikely that dilution of sea wa-
ter with f{resh water would reduce the ionic
" strength sufficiently to be the main cause of zinc

precipitation,
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AT K R B, R RI00 5%, T B BROK3TE
7K B TR A TR sk 0 HE AU B T B R0 B 2 L B G L
B 32 2 R

TERRERY R, B “ﬁ'ﬁf e fE? BIRK TR, A
ﬁﬁﬁfﬁﬁ%ﬁﬂgﬁi%$%kskﬁ%ﬂmmﬁﬁﬁ
“HLD e 57 A X

FHANF B R

HEBRBRAREGNERELHRZBHEY, EE0ER
ERASEE L. AREERAPEILAAR £ X NW
F, UBHERABZHRFARER, WRENEEhESN
— S B BEAWNE, A BRI RER. MR, A
EHEBESHIARE MR, BREYRESEILAER
FRICE —F B BN T X8, FEIXREERRZE R
FRT, HEET. GRENIES, FAROBREE RN
BEES. BMEREANE R, RS T ENH S E
SCRO P AR R, MECCENRRE, e i,

1. 1845

A DA FR BRI, AREERETRARARER
BMMBELFE . MR X EENS, SAMER By, —
BAE. — RIS T,

(1> 89 In3Ees B nf DLAREE T v0GE BUORAE A B B R 19
k1P

The essence of the seismic method is the

accurate observation of artificially generated elas-
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tic waves that are transmitted through the
rocks, The speed of transmission varies with the
rock, and, in general, it is a function of the
degree of consolidation,
BB ERREST AR ATRENHIE
ﬁaﬁﬁﬁ@%ﬁﬁﬁﬁﬁﬁmﬁ,ﬁﬁﬁﬁgﬁﬁﬁ
5] &5 75 s A R B

in many cases, of course, a contact may be
concordant in some places, discordant in
others,

LR EREZRET, — T HEMIEGITEE—S)TEE
B, TRES— ey R TR M.

Melange structure seems to be characteristic
of low-—-grade eugeosynclinal terrains made up
dominantly of greywacke and siltstone and con-—
taining members of  the ophiolite suite (cherty
sediments, pillow lavas, gabbros, and ultrama-—
fic recks). Blocks of high—pressure metamorphic
rocks may also be present,

T P Y R A S B 288 R 04

XHEHRX R EREDE.. BEHE, STHRSREER
4 EATFH. FRFES. BREMEREESF) o TTaEd
A — M PR AR BUS T e

MBILAFRE Al LUE , e R IG A TR A R R
S, BEMESECEAEMTEAT. Wi, WIEGTFHAER
. SUAEERENERESR, SHENE SN & £ KX F
&, WEWUMER— R, BREE, FRNTTE
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BEf. ERERDIE, EELNER XSRS, Al
EFRCEEEE, XFEHEH. Him.

An intrusive ipneous rock can be either ol-

der or younger than the adjacent formations.

RAGE WIS 28, WAk HSE R,

The bedding in the adjacent formations may
or may not be truncated by the contact,
4R I R T AR B T IR, AT AR
S '
Gl HeE:. BlA BY 2 T W B8 2% 7 ARkl Br 9
Bro

This and a score of other ophiolite suites pro—
bably originated adjacent to an island arc rath—
er than in it,

XML BT S HWREEERFL -, T RE T8 KE
M, TRETHWLR.

GRIEE: XFHbY S 5 4, 5 Lk FER
Wi, DEHHET SR )

This is consistent with smaller water/rock
ratios daring jasperoid formation than during
quartz vein deposition,

REBEFATBHEE K/E B WA A T 735 ki 8
B K/ E A A —E AT .
A XEBEREEEAK/ BT LS 3%
DU D —3iR. )

These veins formed by deposition of calecite
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L from low-temperature solutions near or aftar the

close of hydrothermal activity,

I RO S SR AL
RS B PRIV B UARRE R .

Bt finear or after the close«w--, -4 8%, B
ETLEEBEHMRIE. BENAATR ML EREL, 488
ZEIR M R CHT I ML B

(2) WinERIEHF BT AW EE. .

Nonetheless the irequency ol the asscociation

between stratiform ore and iron formation is such
as to make the investigation of relationships
between the two an important part of mineral
c¢xploration research,
it BRETEASERZMELRER, Hi,
WEXFEZHHELR, BV EEHRFH I EE
Hire
(B BERTETSEZ 2RS4 JLRR R I
MEREENEZRNHEXARRT = HEREP—18
B )
They have cited the absence of flysch sedi-
ments and contemporancous volcanic effusives in

suppert of the epicontinental environment for

the Delhis,
g T E AP E KL RS k%,
oK S0 FELRET U (7 o 4855 B o
Velocity is a stratigraphic tool, Interval

velocity variations often reflect changes in stra-
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tigraphy,
2 JE R Rl S3- L W — MFEB. B E’frhﬂ?.&liﬁﬁﬂﬂ}?:
A4,

Without some additional data, a& solution

would not be possible,

MR TR KA SRR, FERA T AR B R
(iﬁ.l:lr.ﬁ B — B MR, — AR R . )

VG withoufeer os PERLOURRY, WERT TT DA ImA, MfE
FPRITRE. TERXBHMRZFIFEFLEBM L LG,
mEEYyHFEESHRNES Y. F¥AaP,a solution would
not be possible, ZEF KRS AE LW B 52 8 . {H
JE, BUEFHEBRIE: “BURBERTIENY , ROERE. X
WK “RI” BEEYH ‘RE” BE, Baoifia, X
DR “RIE7 , IREEGEERNH S Iing.

Thus, the difficulty confraonting a static view
of the earth’s evolutionm is to prove that the
mantle can be hydrostatically stable under any
reasonable set of geophysical assumptiors,

B, ARk i # S RS Y TR A, A~ HEHE B
HIMB A AT — A A T IR B BT, ik
LA RN

difficulty--«.is to prove- - FEFEEEL FRARE
RER, HESEEEREN S, BRI, SHERE
KHRERSEFR NI HTBRER.

In other words, it is difficult to justify a 2zig-
zagging vertical current rising from the mantle

and pushing apart twe plates of different sizes

181



and configurations in perfectly symmetrical
fashion,
P iEUL, WA WL RN E A SR 8 -
BT s Rﬁ*ﬁﬁ«iﬁﬁ’?‘fﬁkdﬁﬂxﬂ3Fﬁﬁ§ﬁﬂ%méﬁ$‘i‘iﬂl
HEFT B0
Cit ER 8 3R] T8 36 , 7R v JE 55 ot Mot & R8T, PR
RN AR By 5t 58 A0 BRMHEFT ) 2 LB R EH . )

The mantle materials will flow nejther faster
nor slower than is necessary in order to dispose
of the excess heat which is causing convective
iastability.

S BRI B, BRI, BRSO EE S
L, Eﬁ%’l@ﬁﬁfﬁ"%ﬁﬁﬂﬁ%ﬁﬁfﬂﬁ?%ﬁﬁo

GRIBES: 3By R oM, BRRTEA 8 T 4 i’
Eaikl, HS|RMEFREENREFTLTBOEE. )

Work done on this part since 1866 has shown
that the rift system is a paleo-structure and
not an active one as was originally sugpested,

19664ERIR, ARB RIX— WA FTHIT/ERY, HES
RE—AEHERE, IARENE, 5EERETR—3

GRIEB: TR EWR, R IRR, )
ERAFHEL, —ABNT B RFEEHRTEOR 3",
FH—PRFEXCREEMEH LA, mEBRREEN. E
BAWEREFMEZLESR, 5 THR.

(3) WIEPHEE M LHEME % %, & R E
BRI M —28iE, BMEA MR, HERRMNEE4H,
HH “RARTEHY” SR WEIREZANEA. &
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W, B ELEN. B E—SHIRENHEE. 3
H, ARHERHECEEEEATEE R “EHE. 28, RE. A
&7 S8, Hlin,

If Burke and Wilson are correct, then large

‘upiifts mvolvmg most or all of a continent are
more likely to occur when continents come to
rest than when scattered plateau uplifts occur

¢n moving continents,

R ERIR AR B R LR TE T, WA R AH B
A KRG AP R, AR MTRER7E KR 5 11 76 Sl i &
B, TR AETE S ok b S O N AR

It may be that in this part of the Alpide

belt rigid plates are the exception rather than
the rule,

1ET§B&HTE‘—%@§&’%H@$-—%5}, P R A
—Felsl 5, TORAREEI R,

The upper 245m of the formation is com-
posed of two types of interbedded carbonate
rocks, similar in physical appearance yet signif-
icantly different in compesition, texture, fabric,
and susceptibility to alteration and mineraliza—
tion,

B EW246K, HFEHRINRKREEE RAR, K
BRSDBERAM, HBSr. 551, @ DI b2 /R i
TG 5 R B AT R R 22 5l ST

On the other hand S2- may have been con-
tributed by the hydrothermal source, or — per-
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haps the most likely possibility — it may have
been hybrid,
H—IiHE, ST ERERBIET R, RE (LR
) ZReMER.
Towards the basin edge, however, garnet
graduvally becomes a dominant pbase and serves

to identify the outer position of the mineralized

horizon,

b, WHMIMAHG, BEEENRT LEM, A
BT ST B AR B

CRARERL: - R EHER THE TR ERSMB AR, )

This explains the transverse tread of the
Ottawa graben to the fold-belt, and the location

of the former at a salient of the latter,

ﬁ#ﬁﬁﬁTEﬁﬁﬂﬁ%%ﬁ%ﬂﬁﬂﬁ%%,m&

(H&ﬁ ﬁﬁﬁﬁT@kﬁﬂﬁﬁﬁ%%%ﬁﬂﬁﬁ
HRGHE LT R E R ALz

Not only currently active, but also inactive

regions should be studied with the following

objectives,

FOUEEHRAREHE, TLCEEHRBEE, &
SR BT e i

(R FUAREDK, ®ABERK LT
BIBR 50 )

FARE—AEHERS, 0 “Bi5S” . BB T =K%
“BIR” . RMHTBBRY, HEECELSHE, NG
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Younger quartz latite dikes, present within
and north of the orebodies, crosscut all rock

types, Although of unknown age, their modes

ofoccurrence,irregular distribution,and paragene—
tic relationship with host rocks suggest that they
are unrelated to the dynamies of fracturing of
the host r:t)cks or to the minaeralizing event,
FETT AR R R R A RS SR, UE
THIRUNET. BRETREEERENER, R

'Eif’ﬁ?!?"‘»{k-. AR By RS BaRIEERR, WEHA
RENSESWHBHER 2 ERET L EH LK.

2. i

BFHBRIGE MR I BMER T AR, &
EEEATHESEN, BREBRF—E4E, ArnE
BARE EHBERE BE ‘RREET , XelrA
BEAp L W, MBS B, MEUT, HXARE
B MANEUNNEL: SRENRAIFARY, niaehmEmn
AR LR, ELAEE “BERRE . EETHR
FHER R R B RIS R e R, LB
R, EORREN TERILE &k LA B, REEEIF
BUXEAD. AT 1Y .

(1)  FEDAF. RAEERL, 7R UGER, F
AAE. RETUABHLERRE RS, B

_AE ‘!:jl‘_!.f-_l_f distal terminations debris flows are

commonly lobate, and tend to concentrate the
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larger partieles at the top and outer margin of
the flow,
BOEARG—RE2BFL BXBBREERETRIED
PR TR A ke
G EL g A1 AR BRI RgE E— e HI, #ﬁ“ﬂ}l%
I"H’E.ﬁ)‘tEﬁ%ﬁﬁ%rﬁﬁﬁéﬁbﬁﬂﬁbﬁ%ﬂﬂ‘%ﬂ%ﬁ_

The blocks themselves range in size from

microscopic fragments to flat slabs several kilo-
meters in their maximum dimensions,
ARG RNER, WMUMIERARRERIILAR
£ - B B AR IR Ao
GR L3 :hi%ﬁ%ﬁ)‘td\j“ﬁﬁﬁ?’ﬁfﬂmfﬁﬂid\ﬂﬂﬁi"iﬁ*@l
EE {f]ﬂﬁ%ﬂ‘ﬁﬁﬁﬁ]ﬁjﬁﬂﬂﬂﬁﬂlﬁﬁ@ﬁb\ﬁo

These lineaments are very like in their size

and in their morphology,
T S P AR Y R AT AR AR AH B
(REfe SRR A L s B E L

RMIHRW. )
This type of coverage, although likely too

coarse for massive sulphide detection, gave sat-
isfactory results in mapping major structures,
XMEBEHNFR, BEEMHRYJCRELAT BEER, |
w4 B B KRR A A M REA 25 5.
CGRRLEEE: FITHEY CFh2EHS, BARTTERTILE R
R, DT BRAM, EURE E I S PR
SAHBEHLER, ) ’

How do magmas originate, how do they cir-

188



culalz or move in the earth’s crust, and how

do they interact with other crustal materials?
i3 E*ﬁmf&ﬁ?ﬁiﬁﬁ? (8fl> ERTPLAERTEIRE
Hiazhime (21D Sm5E e He A A I Y SR S R A AR
HIWE?

Therefore, growth of the Niger Delta could
not have restricted significantly the extent of
Tertiary seas that were widespread in nerthern

Africa, nor could its growth have produced an

aggraded surface above 200m,

Hit, JBRBR=AWREIEREA RN B IR G35 e gy
ZAMBEEAEE . CERNBR) BOR AT T 200
%%mawﬂu

An uncorformity is & surface of erosicn or

nondeposition that separates youngersirata from

older rocks,
m%’ﬁﬁﬁﬁ?ﬁﬁ%%mﬂﬂzﬁ'fﬂ“IHJLULTF o
GRILEE: REBSMENN RN 2N RS AL S
ek TUL e )

A —ground dofcrmaiions associated with

tectonic origin,
A B RIS S0 .
GRAIE: FHEgRE WmAEE. )
It suggests that ercrgy is being spent latent-
iy at a slow rate, causing ilc zone material to

flow rather than fracture, evidence of which may

be found in the rapid giowth of antclines

il
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and slowly creeping faults,

—BAN, REREEEENERN, SIETEREREYR
Biisl, mASHEEZ; RiEERE EANE s g
IR S

BRIBE: Ui, sl EDEEBEENEN, X
PSR R FE, MBS RN, T A
VAR PE b 2R AR K B R 3R E )

Dykes arc not commeon in the Crook Moithan
area but when they do occur they trend NE-SW,
and cccasicnally NW-SE,

EREHEE LK, S¥FAE R, FREZELR
— PP, BREIEE—E AR, o

G e B e e, S48 e )

) ELAFEEREBRABNERRE. 48 BE
SCE XERERIERE B, JSRIBESCEITE VIR, Bl

The cost of the photogeologic map is usually
much less than that of a map obtained by sur-
face mapping,

TR0 i DT P i JR A — U 34 T SR B T RR AR IR B o

CRREEHE: 4R 30 0 B R — P B T B 9
@@%ﬁﬁmﬁﬂc

Such successions are not known to exist on

any of the present-day floors of the major

aceans,

EEFRARBERER, BAEEIHHER

Gk e EEH%&%%%%%F%,HK@@ﬁg
HRIRFEE. ) '
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This is substantiated by the fact that lavas

———— e ————

and dykes dredged from marginal basins have

chemical characteristics similar to basalts of
major cceanic ridges,
BEGER], MOA ST SR A A R R D e
VERR, 55 R I R e
CGRUGHE: SO F AUH SEpFER T 0+

Certain types of auriferous depcs;ts contain

thorium and uranium at the minor and trace

element level,
e s & S, S5 k11ﬂ1§£%£%ﬁm":ﬂﬂ
CAHLEL: —‘%iiﬂﬁﬁlﬁ‘%b} EE?L'EJ?‘ ﬁf—ﬁ* 'J[l,rn EI‘E!?'J*:
"'!’li‘;ﬁ'ﬁﬁ:ﬁ@h

Instability occurs when the growing macro-

crack reaches a critical length,

FEMBER RGN, EERRERR.

L] L L L} - -

G Bk 8 2 ﬁ%ﬁ%ﬁ@?’ﬂ%ﬁ%ﬁ?ﬁ—- A i A R

It is now realized that intracontinental rifting

events give rise to the generation of important

base—metal ore deposits, particularly those of
syn— or diagenetic, strata-bound type,
HANRE, REA R A E AT EERNAALRY
B, jﬂﬁﬂﬁiﬁﬁ?ﬁﬂ%"%@ﬁ@%ﬁﬁi@”ﬁa

The rise itself is not a continuous mountain

chain, but is made up of segments set off by

faults at right angles,

180



R AR B 3RS R B A BRI K, TR BBREE A
5%“%%&9

GREBe Tl LT R T b — S B 4R,
B >

This adjustment assumes, as argued by De-

wey et al,,that most of Europe in the Alpine zo-

ne and to the south was accreted during the la-
te Tertiary,
AHECEANA g, TR T A S AT AR 5 W AR BN B
BARE KB AR 40 B, R ZERAEE = S A K I
As suggested by Burchfiel and Davis the

eastward shift of deformation may have been
caused by a flattening of the subduction zone
along Lhe West Coast of the United States,

25 SRR, 3% PO R v
-T»B*I"E;Eﬁ TR BTERAEN R ARB.

EFAAFEAs argued by e » As suggested
by« MIREF. “IEIR----RCHEYHEREEY ., CIREIMe-e
B g IREE” , MBEPHET,

A zature of many ancient sandsteones inier-
preted as eolian is the presence of near-horizon-
tal surfaces that truncate sets of cross—beds ani
are generally spaced about 0,5 to 15 m anart

— W KR T B, AR AR S 2

M — B AKCE R A, BRI ARZS0,6—152K,

(RUb: SRR M8 % & Ui M iE R, 1F

Eﬁ@@?’i%”‘%ﬂﬂﬁﬁ%ﬁﬂﬁﬁﬁ; 12 Wl T B DB — AR 2
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0.5—1504. )

ARSI, AHUANEUN T8 E, e A
B A s CORIAT o AR, CEIRA
A7 B, WRRIR .
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B AR

C EiRAETHIESHE, FEON, AR —REEL— ]
FREMN A BiEgTr, SASREASTFEL BT
KEB. BADBRWAPEAET R, 8B—, BREXLTHE
IR BEAE, AAFEN RN, B Fo, ZoRiEXE
MRS ARFCHEAE, EREF.

FCHU R BB CE R B R R R, DPUA KA ST R
30 BERLAEMETHAYSE. U5AURATFESZ
I EERR, AREERBEMRRCIEMER. FREXH
ERAER, BEHNERARY, RN REXRASE
IJkeELTF. B, BERTE, FEHERSENIGEH
BEIR, TeRIBTIFLEEFLES. FHEEIIHEEA
B, WX DFEE BN IEREWAETCH, mEER
TGEHERS EEN I BRI ER, A8E. —HEE,
FBIXEHEXHBEAZENERE SR, HISEENMETFE
FEM AR BREESCS B HiR R A JLRE LB X R,
BB LN ESEREEEN T, ARt A
FRAH e, MR feiy RSk, S
BEHEF.

F—F AEWNER

MERFEB IR, AERENUERARXKREFR
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Ve R X EERE BER, ASSMFERRIGEN3T
e WRHZEGHIBIBR Y, mFEREEAE. —1TEED
T AR R RN g shiE, Waae AR
eI EhE, ARAFIRRER. AMAUREEIFEZENA
. FBHEE. MREGSERFE. RGN EEAEA
S, SUGEMEERMERIEERRYES. UEENER
WL RATsERXNaIE. BEAS, LORITRE
W, SPEEE. WANEEELBTAHITER, S1TEMR
FEXEZEEEUBHMNERE. —PNELTTPATH
JLA-EESE, KEBHBERFAR, BRBERA M EE
#H, WLUHEBEE EHNERETEE. B

REIFL2H.

R E.

(e AR R N

R R B AR BRI

PR EARERMRE, RS
TR, B8, B2, B, WM. BEE, R
BRERE, A2BBN.

WG, BFEsmlREeEN, YT BEREENIGE
HXFEN. HEREMERNERSAENXERBSaNs)
SAM, MERLFLPEHHERLNEE. BER. &
WS, WINESCR SRR (301 . T — R,
I, ERIUENESD. 44, BRBHRAOER IGEN A
Ho RXFRALETW AR BB REECRER, HIRXER
HEIGEREMERS R, EmMEEE . $i.

The definition of facies is the primary

stratigraphic objecifive of seismic stratigraplhy,
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ﬁgﬁ &R HE LR 2 1 R 1
RICE: ANHHELBREIRE N E X 8 EH

IWotice that it is entirely possibic to have

replacement together with dilation of a fraciure,
sao tlhiat some kinds of cvidence for replaceincat
are 1ot necessarily evidence against dilation,

TR, SOV SRR TR 52 4 A B e A
AR BRI R, F— R Y TRAE

GRS FEEE, AT S50 ke - BUsERES
BRI, R L HER, R Rt
¥ I ER. )

Research in induced peolarization includes

investigaticn into discrimination between metal-

lic mineral species, removal of electromagnetic
coupling effects, improvement of signal-to-anoise

ratic, and measurement of magnetic induced

polarization effects,

ﬂhmmmha ﬁ Eﬁﬁﬁﬁ%%ﬁ%‘ﬁ%%
H%Aﬁu\&ﬂF%mu&ma%ﬁ&ﬁ%ﬂmu

(B, TEBRBEPFHIIE, Al eRT HHE
ZEHI RS ERE, RS NHER, FYR R
B BE B R B PRy I B D

Unconformities may constitute a valuable

piece of younging evidence, of value in inter—

preting the geometrical aspects of the structure
as well as in throwing light on other aspects
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of the stratigraphic and structural histery,
A LHIEJL]:?EEF BB R —EA AL BT R
,E-, FENf "‘ﬁ%f&ﬁ*’jﬂﬁjﬁﬂ nﬁuﬁ‘ﬂfﬁ LAt ol
Loy AU Y T 2 I, B
GBS SRR F W] RE AL AR 2 P 22530 1Y Wl 8 7 4
Kok, TEMEREMIRERY LTI DA Ry B BT B Rk D St
Mo T I R AR A D

Maior folds result fremm the compression of

—r— ——

an area by povwerful ferces parallel to the
Earth’s surface,
E R T T T TR B B — A M IS
&mg
T GR# KSR R THINBRK
&ﬁﬁﬁrﬁﬁﬁma)
The oceans arc the great reservoirs of the
world’s water supply,
PRI BB i K A LA K R
G, RPN RS WE RKE, )

[dentification and removal of data errors

—— o ———,

and aberrations are vital if time—consuming

reprocessing is to be avoided,
S S BRI FLADTE, AR SRR BRI 2 TG
AL,
(R WiRBE MR R R, IR A %1R
% TR A 14 ) e MY B B A R AN, )
Il.andsat imagery and other space imagery

make it possible to locate, delincate, and clas—
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si{y geologic structurcs by a method that has
advantages over conventional techniques,
ﬁT%ﬂﬂEﬂ%ﬂﬁMWﬁﬂﬁsﬁjﬁﬁﬂﬂmﬁ
AT AR R i3 @iﬁ:» ﬁ‘zﬁﬁﬂﬁ]ﬁﬁﬂﬁwiﬂ
G %ﬂﬂﬁﬁi%ﬁﬁﬁﬁ%ﬁi%ﬁiﬁﬁﬂtﬁ?ﬂ
ARG AR TR REE., AL EMREERAITE. D

The extensional mechanisms described above
are not mutually exclusive and can operate con-

temperanecously within a given extensional system,
FREHERAERRHERT, £ 0 B R
P, ALIE R EFEH
GRIEE, Lﬁﬁ-ﬁgﬁﬁmﬂ?{*%#ﬁﬁﬁﬁﬂﬁ, A LA [H]
RHER T REHRIREF. )

Natural gas is often present in the reservoir

rock,

BT Ry KRR
CRIGE TR SCHE AT BME P, )

Both of the substances are not soluble in

—— e —

water,

P B3R F K
GAHE: XW Y RIERKPFTHRTEHEN. O
One of the old classics in this ficld of syn-—

thesis is that by E, Suess, published in German

and translated into French and English,

E. frdory B R R — 54 SR ERF 2 —, S
XEE, FRFERT EXMEL,

GREH: EX—HATRPHEREFZ—REE, §
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LR, RRAMSCEEN, IFHEER TR O
A recent review by MeClay (1931) , although
not exhaustive, provided semc usclul defini-

tions,

ZrHE (1981> RBOERFHIPRIE, BAEE, {HAFEH
THFHHREX.

The orientation of the other fecatures can

be interpreted in terms of a simple model,

FL AR AL 8 (0 BT LA — A R A R
(RRHLEe:  H AR Y 5 T B — /4 FI 28 p sR  T
IREE. )

The analyses were done by X-ray diffrac~

tion with checks and calibration of samples by

atomic absorption,

SRS XSRS, SR T R A
BRSET B

GREGBE: - U TR TR R S 1 4% 25 A
iEo. )

The recognition of new erustal {ractures

and, especially, intersections in lineament sys-

tems improves the probability of finding ore

if one believes in the commonly held view that

such fractures control lecalization of minerali—

zing solutions,

IZRARET R AR, WBTRIEMNT L 5 B &
E,%ﬁﬂﬂﬂ%ﬁ%%ﬁﬁ,ﬁﬁﬁﬁﬂ%ﬁﬁﬁﬁwﬁ
iﬁ,ﬁﬁﬁﬁﬁﬁﬁ%ﬂﬂﬁn
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CGREb 8. FfdocR 2 aiEs, FrmREE R an
2R, EET S RE TR, WRANHIER
R T R R B A PR B ¥ )

Photecgeologie mapping is not a substiiute

for detailed {ield studies, but in areas of sparse

vegetation, photopgeolegic maps that have been

carefully {icld checked mav be as accurate as &

field map.
TR IR TR BUR TR AN B S ITAC, (RRAE TR
AP H3IC, 28 A ST AR T A B H R P T B A —
FER .
GREGH: #BURTL I o BF 50 BF 20 B9 — B
o ) *

------

N E——————

mation through interpretation of the space image

or correct errors in earlier compilations,

iy BRSO AR R 4, A T AR BT I, 3R
#TE A o 4 R

GREB: MR a0l U MR AR M,
TS By oo )

Prior lo the long—term economic extraciion

of <coal, the reserves of a hed being mined

must be ascertained, and the characteristics of

each particular block of measured reszrves

should he known in considzrabls detail,

T RIETHITRAET, FB A R B
£, i FLAAGUR 0% 20 T SRS A BRI A B 1096 e
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GRS RN MEn TR, REFRAER
ﬁﬁ'ﬁﬂﬁﬁﬁ'ﬁa ﬁﬁﬂ#”‘-ﬁ@"] EERE MR AN AN

HFor EXample, solar encrey would opass

throurh few system parameterssyths resounrces and

reserves do not require discovery or explora—

tion, only collection, extraction, conversion,

and distribhution,
BRI BB AN TR T A AT, VX 25K
ﬁ?ﬁﬁfﬁwtﬁaﬁﬂffw Ef&i@fc\ jﬁ'ﬁi\ 455?%?11 }EL'.:
A, T S T PR, ,H\fbﬂ?tﬁfjﬁﬁ A AR
R PSR NRR, %N EBE . FinE
FANANES, WNRBENENERIRABAE, P

The projection of landward structural trends

into the continental shelves originated with
Hohbs (1504) and was used by Pepper (1831 ,
FEAR 90D ﬁ‘ﬁ’ﬁﬁﬂﬁﬁ'ﬂiﬁﬁﬁ?ﬁ?ﬁf 7] e 78 'I’M‘: o
my JE A (195:*) WY AR
G &, R H B R AR A R, R A
190D Ez&ﬂfja :fFHﬂ!zﬂﬁLmﬁFHn )

A lineament extending several miles o the

southzast across the Valley and Ridee F'rovince

proved not to be a [ault when studied in field
by R.L_Miller, Other lincaments in that image
are the results of rock flexures and may not hc

—_— —_—

faults, having appreciable movements,
R.LORSELIF SNBSS, 10 7 AR A4 B 4% R
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B CHIEEY K- ?%ﬁ%%?ﬁﬁ%oiﬁﬁ%*%ﬁ
ﬁ%ﬁﬁﬁﬁﬁﬁﬁﬁ Eﬁﬁ%,T%%T%ﬁﬁ%ﬁﬁ
Eilil i1 =0

(i3, R, L OERBIEEFIMEITRISERT, EEm K B
AP ETmERY ‘0 KY B—MREETEEE. ik
EFE PRy R E AR MR, RN
Fo, FETHEBRHER. )

L.ike most mineral deposits, uranium ores

tend to be localized by fractures; hence any

new information on linsars will be helpful in
exploration,
PR R EA R4, R, Bk, £
W RIS E R FE B, BB TR T e
(ﬁ&ﬁ:ﬁk%ﬁﬁ% ¥ A RBm TR ETRE
il B, AL ERERAT AL, BRIk
Ul #R R 2 Be )
Both the metasomatized gypsum zand these

sandstones tend to form more resistant rocks,

that stand above the terrain as butte-like out-
liers,
ERBEHATMEED S, EEHEA DT ERE
%%E:%ﬂ&ﬁﬁi?ﬂﬁiiu
(RER: FXRTERHEFMXETE, SBETE
HEMGHAKER, BEHRMWRKIMBESEMS TH W2
i P
Ore deposits are rarely haphazard in occur—
rence, although they may appear to bhe ran-
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domly located before the mineralization pattern
has been determined,

TR ABLTEHTH, i, EFbFREMAR
W2, BRMTEEEILAHN.

GREE: FREFPHTERPREREL SR, BRE
W ALE A B e DR, BT RRE R UL A BYa )

oW AT RS

HTREA PR SEARS SRS NET PR S FRNE
FREANE, ProdSoiEny, mprms, WEE, 8
. =i, RiEES, 280 0%E. XSRS PR
R, W RUREAT SR B R B, AR RET
X

8 R 0 TR L R RGE R, BORLA R T R R, R
W EE. 8. RESREIEE, BHEgT—EBIR
AEE. METHE, WEEFRHEERSARS%, ERINE
AP EiE. HEEARES.

Wb, FEIEFENT, MRS PFNETEERREE
AW LI N =, RES. UPHERANHERER
%, R K.

A discussion of the importance of the study

of the origin of geological structures using
mathematic mechanical models is given at the

eud of the-: _paper

IIIIIII

201




B E =,
GaREe#e: FIHE2 S8 b Rt WP A E
BN S, BERIWST B D

Several periods and directions of faulting

are apparent in the vicinity of the deposit.
W%Wﬁ%ﬁ%@ﬁ;ﬁﬂ&%ﬁ%ﬁ%ﬂﬁﬁa
GRHed. BARER L4 BRUT A, R IRAYIHE
AR . )

Geological noise is very high in the elcctro-

magunetic data owing to the deep differential

weathering,
T RMKE R ERER, BBEEdR- i mmmaER
- ittt al R
(B, mTRAMZRENER, MRS ALR
BB P BMRE . )
ANEX MRS T, REFETUEE Y &
B, WECEEFSPXEHI . AanRilE. “HFri
HIKREEE” , “SFLEARTRETEHEH” S%. —B A
e CRBEMERTRY , WORH. ‘ELT, BTRE
THREG” W “HTERT EETEN” %%
The low-angle fault and faults at the base
ol the faulted sequence anastomose leading to
the development of chaos—-type structure,
RWITR SRS RIKHEUR IS, £SBERA MK
SN EREE.
In the southern extremity of the copper do-

main arcund Ajmer, a numbsr of minor copper
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shows are found at Kishangarh.s..

AL PR OR AR IR A 4R 0 S B R N R SR M A AR S, R
TP

CRLE: EMAKRENEWHET T, 2 e
HRBT A IMI/REH. )

a much higher density than the crust,
AR RARNEE R EEREE.

CRIEE: HRATEEINRLRT - LTS T2 50E
B. )

The percentage ~xtension is calculated by
comparing the distance between A and B with
the length of a,

WAL BZ R ER Fam R BEM I, BAE O REE
WHI .

R .. FaRy REAEFILEAMB Z B E

Afa i EHER. )

It is probable that the Sangdong stratiform
scheclite deposits are not pyrometasomatic de-
posits because of the age relationships, distance
from plutons, conformability of numerous ore
beds and absence of unreplaced limestone at the
ore stratigraphic position,

RERTRCER, SERSENER., 27 EHEas
RU R BEEMN EIFRFIERVERMG AR S SN, &K
BR8P R AR R K.

GAlbE.: XETFER, REEROQET TR FRENRE
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TR, HANRXE, SERSENIER. FE0 2/
BETRLURTERMS ERREERBERNEGKE. )

It is becoming increasingly clear that few
if any of the subdisciplines of earth science will
remain unaffected by the power and breadth
of plate tectouic theory,

SR B, HEPHEPILEFRE T LAEHERZFR
B ) 1 A AR R R e o

However, in many cases, VLF (very low
irequency) anomalies are due to current chan-
neling and hence require three—dimensional mod-
els for simulation,

R, BFSVMET, MBS AL R e HEE
sE3) AN, it BN RS g,
RIS BB ER AT Bt )

BEW ATFRENER

REWTHREMN, WEaqy, FFA0NELT. Ef
MPXSHAETSARMLNE AN, WHELESHEREBEN
R4 R EREEES, FROBEEATRELT ME
AR PEPER DT #n.

The principal geophysical methods may be
classified into four groups, gravitational, mag-
netie, seismic, and electrical,

FEEM MR MBS RME: Bhik, Bk, i
LML,
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Intrusive igneous rocks are usually com-
posed of such minerals as quartz, {eldspar,
mica, and hornblende,

BARXBRSETHAGE, Ko, =SHARL 28
B4 e

An exploration program in the North-west
Territories was begun by Texasgulf Incorpora-
tion in 1977,

19774, BRFEMEEARERILMKIT®RT —HHHE
%Wl

Alteration clays around the depesit alsc
appear to make a significant contribution to
the observed chargeability,
FREBE MR, BRSNS RERERCE
il o
P Ep R RIGER, 2R FRBTEEENER, R
AR R MR R T . A, REARSEE
AFERDGER, SHHECEFRMER. B EREETT
MIFELERRE, BEAT, HREESIFSHEXDLES
WMo TLHEAITEGESENEN, LE8LERXNT T,
MU EANRTQERNRENE. B2, FRRBES 4,
HiIFREMEREL:, MERNSEXALERS, FRNE
B, NLIRAREORRATERNIT. B2, BiF20E0E
FECEEN, WERRESFRNRE, XA MERS
R BEBRYSNIETMAAGTER. FROTHREREY
AT BUT
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1. BEAFERFF0. E&A6

Similarly, serpentinite masses, other than
serpentinized members of the ophieolite associa-—
tion,offen showing characteristics of diapiric em-

placement, commonly occur within or near the
ophiolite outcrop,

B, SEEUTHR SREECE 4 B AR LR 4T
FERWEAT IRHERM IS R, MilHEE TGS R
% B A ko B I BRI

GRILER: B, MBECE SRR Y KRR R
WHELAS PR A MRS AR, AFEETREAEL
ER MRS 7 K F e )

Anomaly recognition and investigations

rcquire geophysical as well as geolopical input,
AT UMY, THREHTHRYEBTH, W
Bws Z2 ey b T, .
G ILR 75 DRI 5 2R 0 1R Y B A 1 7 5
e )
Estimates of sea level changes suggest a

late Cretaceous sea level elevation of about '

200m above present sca level,
AT TGS S ULE, R e T A M T A B TR
- B 2002,
- GARE: STEARGEEFRSET - ERSERE
Z L2000 BB B T P A B, )
Each model has a layered elastic shell thick—
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ness varying from 80 to 400km and imcompres-
sible ideal fluid interior,

-~ 1R A TR B RS04 HF 4004 B4 1y 2R

ST, g N ERI A N R AR I BEARIE R
CREE: §— A — A A0 BF 4004 B A 48
FIESIRY E FE A B ROR Y B 48 i B A IR AR B P 3. )

A material described by the logarithmic
creep law will flow like a viscous liquid under
jong-term shear stress,

M PR B RIEBIN Y, WAcER Y HGER,
AR R R — IR E .

GRICE: — PP BORT R YR, Rk
— RN I T . )

The worldwide distribution of fossils makes
it possible to wuse certain “index fossils” as
markers for geologic dating,

TR HAERR, BHEATLIMERE% “HEadn” 4
o1 22 L AR AR B BRI

CElE: (WA SRESHRE SR L SE b
E 2 S ML AR AU ARIE A R B .

Moreover, movement large enough to cause
substantial changes in continental hypsometry
and, therefore, substantial changes in continen—
tal paleogeography can be recognized,

Hob, MEBZDEBEE A, BRI EXE SRR
2224, AmFEXGEIMMEYHEEAL, ozt
[ER-EE:
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GRthEe: Mo, BIELES] BB R B Bigl 2K E
LR RS 2 B )

Within this zone the deposits are grossly
conformable with the lithological boundaries
and broadly zoned, with the disseminated vein
deposits lower in the sequence and the more

massive ores toward the top,

WA, FRAERLSEERE—E, JEHTLURE
I3, EHRRLERRTRETEF TR, ZUHZEHERT
HeRy .

The lack of fracturing and wide—spaced

jointing were striking features of the dike,

gL, FHMRBRA, XAEA LR BRE.
RIS BRI REEy e, SR
dBFFE. )

2. EEARAENAY

This scheme provides a mechanism for what

" we have termed #acceretion” |

EAEEHTRINBR OSHEMER” LB,
(R XARBRET Mo, WO yXHILEE
Fh CHEERY D
A point of fundamental importance is that
the strain gives us no direct evidence of the

external forces that caused the deformation,

A2 SR N R B B B R R TE S Tt o
GARE.: BEAT[IENESMIG FRINXTHIHE

208



BAEE, XFSM I RBEREER. )

The speed of sound depends in general on
the temperature of the substance through which
it is passing,

AR TEEY RRERE,
GRS Py B — AR e T 7 i Bl A 8 B
REE. D

An array of thrusts which diverge in their
transport direction may form by either of two
propagation models,

—RINTBIT MARRHREE, TREEEHT RS
— B R,

(g —RIAMEHE, ENEIL8 T W LS8, 7
BRI Ay RS — B . )

The term ore is often used to mean anything
that is taken out of the earth because it is useful

{0 man,

OB R A ER P R, AR T R R
GRECE: 778X N5 8 5 H R IR P 3R sh 7R
M, BNEHAREFHEEE )

3, ES AR

AT WAEERE —, HRREA T R E
T, MFHAGAN, THEEES K. THAREALIEE
Hand, butBh#F “M7  “EE” , B350 0% 48
M, AR, whengfiFgg “WR.-” , “2 ...
87 o WEREAAERE ETIORBERAY, BiEgTRE
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ERE I L TX AR RREEXRER 2 T, &%
TRy Fas s, WU RBERELME, Fim,

The interior of the island--continent was
raised, and shallow inland seas disappeared in
many areas,

HTE—RARNER, #EBRRARREHEAT.
GRIE. S—ERSEAET 7SS I A R
KT

M PIE Y, 3 EUR SOV R ) 2N 2R 18
FEIXRSBAMEOOCT, ARBPNEOZENAERKR.
MAITROE I RE, FHiIFAEPLRENE A, B
Pt ak, HRE W B E A IR E.

Heavy rains are commonly associated with
volcanic eruptions, »nd the precipitation has
two immediate sourcesshuge quantities of steam
may be erupted and then condense; and air above
a volecane may be blown violently upward,
which causes expansion, cooling, and condeusa-
tion of much of iis moisture,

AP Z AR A EE R, R HEAEERE.
ﬁkﬁﬂﬁ%ﬁﬁ%%ﬂm;ﬁEKMETM’Lﬂﬁﬂi:
Fr, HRAIBREK. B HIF SR .

GRECE: KRB EMERLEER, GREERAE
Bl KEASRSHEBIAZHNR, MRS ENm, DR
Al BT BEAI MR | B2, RSP RER AR
Bk, RIS R, D

The section reproduced convincingly demon—
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strates that parts of a given hanging wall may

remain unrotated while other parts may rotate

in opposite directions,
XA HRFI R A NGB, 4 LR R iRy
TIRESE R NER, TS T AR T [ B
GRHE. XAMEHRIHES AL R, sk
) 35 5 4 24 Al 38 4 7E A0 R 05 1 _E BERE RS T 8B £ R
o )
The shear boundary layers which confine a
convection cell from top to bottom may be sub-
jected to strains beyond the linear range, Con-—

siderable heat dissipation may also be occur-

ring in those parts of a convection cel here
flow lines are constrained to chang. ir cur—
vature,

O ETERR R IR E, T2 R EERn
FAE, ZEXNBEPEDRFBAIRZEHERILERLS, W
W] g8 20 A KRR

(G Ebs: BIUIAAE, EfIATRSERETHREIAER
%, TEEXIBMEENEARNE, CRARERTRR RS
FRFERE PR R AR I R IR BT 4. )

wince fossils play the same role in geologic

history as writing in human history,the absence
of fossils in Precambrian rocks means that
their age and history has been poorly known

unlil recently, when more sophisticated methods

(radioactive dating) became available,
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tehZEMENE EFrRAER, SXXFEARERE LR
RAERMRE. B TWRRAETTHEAR, HHLERM
7il: =35 R E@J%ﬂf?ﬁ%ﬁﬂ@ﬁ(%‘fﬁ@ﬁ“ﬂjﬁﬂiz
= ﬁ‘ﬁﬁf@iﬁu

G, BT AR R B mE 2 AR B
L HEOERER, SiRaAsAPREIEARERE SN
BRI E BB, S KB e i e i e AR R T S v R
At BB NT # D

In a few months the straight line will bend

down stream in center of the glacier where the

speed is greatest,

JAFUR, AR AR LB AT WS
Bk D SRR K

GRESE: JUAAJE, R ERIEFRRA R L
FHRLFRSH. )

Calcite and quartz are very like where both
are clear and colorless,
%ﬁﬁﬁfﬂﬁﬁﬂ%%ﬁﬁﬁiﬂﬁ@ﬁ, AHHE Y.
(ﬁlﬁhﬁ HEO5REREE, bef}ﬁi’fﬁgﬁ_"ﬁﬁﬁ
TEXERHHFH, D

4, BEEAESH DA

DR MR BCEE Y, BAEHNGTE G R %
e FRIIEN, WLREGTFORELNERESHE. £
EXiBH. HIHH.

(1) FEREa

WEDTHRE, LEESAEX LRIFEE 2K
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WA, — R AR RS A, IR EME &Y R R
Ay A, XFAFEAR AR UIR RN BB B O 3R G,
9 2t
Division of the Bushveld Complex inte =zones
was first suggested by P,A, Wagner (1924), who
included the Critical Zone in his “Differen-
tiated Series”
P.A E’FE?P‘J (1924) BESRR MK M FREERE W 5
NETFH, WA EAMY “BRER .
GRIHE: WA HRERGMIAGANT T EHEH
PLA LR, BEERWEALE “45 R A7
i, )

The splitting and separation of formerly

continuous tin belts had been considered by R,
D,Schuiling but until the early 1970's the tec-

tonic settings in which tin-bearing magmatic

rocks were emplaced were discussed in terms of

the geosynclinal theory, mostly by Russian au-
‘thors,
R. DA B0 B EEY, hAALHH 5
W, HRHBFURTOERIIY Ik, BB
BRI BE R L0 30 5 48 2 s B VR B O,
(AR FERESLWHT I MBRMNLG &, FER,
D.EFHETER, BHATVFERY, SHBRERM W
FPEIICHE, EEER ARG R A A 2 UL i MR R BT i
. )

An application of landsat imagery to struc-
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tural geology studies in Iran was reported by
Ebtehadjs an 800-km-long previously unknown

fault was identified and another, 1880km long,

was traced with significant differences in the
direction and pattern than are shown on struc—

tural maps of thes area,

S AP M AR S T I T B S TL 2 LB ST M IR
BB BUE T A MBTR AT RB00A BN, 3¢ HiB
BT H—#RISBOABMUTE, AR AMBRESHEK
32 L AR AT TR B

CRHeBee 72§ Bt TLRR (30 5057 JE T A4 R S 5
BRI, BRI BIRE —4 K8004 BRI BT R
BOWHE ELBERRE, IR — 41 1880 20 M B TR ELAA,
FE T T AR LK S R I L TSR B R B )

As the significance of plate tectonic pro—

cesses became apparent to economic geologists,

attempts were made to interpret Cenozoic tin
deposits in South America and Southeast Asia
in termns of plutonic and wvolcanic activity iz
subduction-related magmatic arcs on continental
margins,

By 2 FEIB BTSN T MBI A B 3L, Bri i
THAE R KIS SR A RE R EREE R
E‘zsfj%rﬂklh?ﬁﬁﬁ%fﬁﬁﬁa%fﬂ%ﬁlﬁﬂﬂ%&ﬁﬁ%@“ﬁo

(R % E%ﬁﬁfﬁlﬁﬁmﬁjﬁﬁﬁ%ﬁﬁif’?%ﬂé
WA T, FEol AT KR L S A 2
IR V2 T 0 K 11T 0 SR 7 22 012 T 0 A A
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B RRE CEEL, D

The relationships between minera! deposits

and various plate margin mechanisms are exam—

ined under the constraints of radiogenic isofopes

and other geochemical indicators,
AR 3L R BT 7 A i [ 8 36 7 i s BR A 2 i o U TSR
BRSLD BRI RO A R L 2 R B 22 o
GREE: T RAMEMEEHZENHMZENER, BFE
TS 7 A G ) 0 3R T L At B IR AL S AR ISR B T e BE AT
o )
(2) ¥ATXERBA
AREMBTRHSEMNEEIEIT, BEWLIENTEE
HH, X AR EAEETER “AM” , BeERe)
A ERFBHEHEFEE, HHEFHcan beeoo, may
bero--o o BARFIXHEHM can, may---- %, HE R
DER, EEMEERE YT hE., @A
Many stratiform tungsten deposits and occur-
rences have recently been reexamined and are
now considered volcanic exhalative in origin,
RO P BRGTRMT SETESE, ME—BIAR
FERK MBS B,
CRIE.: WL BRET RN SBEHEA, TR
A AE BR B K B . )
In conclusion, the seismic =ctivity is not
confined to a single slab sloping from the trench
intand, rather, it is distributed along near—

wertical structures which transect the continen-
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tal margin,
Bz, #MESEshr BB R SRR RS R
ik, TAWERY AR ZEDRERES .

G B2, HUFENIIIFAR S i i i R Bl Ry

ﬁ’i‘ﬁ#&ﬂﬂmﬂﬂl, """ )

During the last one hundred years, a rath-
er elaberate terminology has been evolved to
describe the geometrical aspect of folds,

I ER—FEY, BT ~EMHLAREAHEERIIL
PIIEEVRIE.

GRIGE: EIRp—TFd, —FEHSFEA/MARER
£l ik, BIEFRRMBENILMES.

In utilizing drag folds to determine the top
of beds, a vertical section that strikes at right
angles to the bedding is analyzed to ascertain
in which direction the synclinal and anticlinal

axes are located,

ARG RERELREEN, BANEETEAER
WEERE, A RN e m AR S A .

GAtLE. PHEIBERELEETER, tR5EO
BREANEIARBELSY, ATHERSREAMRESA
JF i B EL e )

A combined geophysical and drilling pro-
gramme was devised to evaluate the extent of
contamination of the limestone by the sulphides
and the economic viability of the sulphides in
this area,
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R TN ARE T EAYENRL R, pRX—HXE
e TN, FET —WEA BEMSETEIF.
GRELE: —WERA YR MR T B B8 il R v
raZxabhRfPnydhioEmMZE— b RN LY RN E T
frife >
Surface-water resources c¢an be studied,
mapped, and moniiored by a number of remote—~
sensing technigques, and information on ground-
water resources may be derived indirectly,
FIR S MBEBEITEA LIS, MemE bR KRR,
3 Bl DL B KB A S T K R IE AU S B
(A HE: WTAKERTUEALEREAMUTFR.
RLFIPL, W T RTINS RN A RS, )

The known uranium deposits can be grouped
on the basis of time-stratigraphic and metal-

logenetic parameters into five principal genera-—

tions,

REHEHHESBERET S5, S K 7 s
e I N TR [ W
G HE 3 2asahd T U BE B - E S5 1 BT
2 e T e DS 11 AV
Some relatively “short-lived” isotopes, such
as 14C, are used in dating more recent Quater-
nary deposits,
B “EME” FPiE, mteC, WRIENR mE
1 55 D0 48 PR 1 e 4R S
GRAEEE: ERNSEFNERARBYNER T, Hib
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thir “HEarag” mpLE, mHCEFM. )

With the frequency domain TURAM meth-
od, a largs rectangular fransmitting coil, hun-
dreds or even thousands of meters fo a side,
is laid out on the ground and the ficld strength
ratio and phase difference are rccorded between
a pair of receiving coils 30 to 100m apart,along
traverses normal to one of the long sides of

the rectangular loop,

FF A HIR - A A, e bR — SRR
EHLE, BREEFEERTR RAEBERETHEBEZR
KRR, = —XFAEEE30 100K B 2R 18 > A,
IS HIR AP E,

GAERR: RAMBIR BTk, —FANIERBE
B, BKEAERRTHR, PARERE L, nigRi
Rt R — M AHEES0O— 100 R SR R A 2. [N, 1 % %H
TREGEL A2 IR IE . )

(3) EHPhA

ESLFEMR B EE D, FALESEENET, Tk
PUE AR EM S 1B, DUEEMME R, W
eI i, #. B, 2. . &, eI HERR
Ne Pl

Having in mind the high carbon content

(about 2 per cent) of the central and interme-

diate areas of the basin, and hence the possibi-
lity of significant biological activity around

the mud—water interface at the time, the S2-
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may have been provided by bacterial sulphate

reduction,

MRS RB AP LBIARERIUSTRER &Y
296> B4 B A A R M B B T AARAY 2 0
By TAS TG AL s 40 0 BRI T ST R D
Magnetic susceptibility is a measure of the
ability of a material to be magnetized by the
earth’s field, The higher the susceptibility of a
material the larger will be the induced magnetic

field,

MACFZY R MIRBG MBI ORE. UHEAEL
W, BNEEGHE.

The existence of valleys may be controlled
by the relative hardness of rocks, by geologic-
al structures, or by the presence of metallife-
rous minerals that weather more rapidly than

the surrounding rocks,

A TR TT AL TS AR . R R b
M AL B & A B R

In Eastern Australia, quartz veins formed
by metamorphic dewatering are controlled by
the axial plane cleavage of folded schists and
contain minor pyrite, stibnite, arsenopyrite,
scheelite and gold,

ﬁf&kﬂﬁ;ﬁﬁﬁ%*@ﬁﬁ%ﬁ%ﬁ%ﬁs%ﬁ
%ﬁ%%ﬁ%ﬂﬁﬁy%)ﬁﬁﬁﬁﬁﬁﬁwaﬁﬁmE%
Bl B
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The dolomite is overlain by 152 to 185m of
the massively bedded, vitreous Eureka Quartz—
ite, followed in turn by 185 to 215 m of dark
gray thickbedded dolomite of the Ordovician
Hanson Creek formation,

= E 152 Z185 K B B B R EKF R R IEE
PrEs, A X185 PI 216 R Ay B SO T B
SR B TR 0 B 1 7 DR

Most of the dikes have been intensely al-
tered, and locally they have been minerglized
by gold-bearing solutions,

KSR HERTESBEAONT, BHUS &0 LT T
it

It musi be stressed that there is a close
relation, particularly in Northeast Angola,
between the deposition of these diamondiferous
conglomerates and a major peneplanation, This
peneplanation has evolved, very slowly, inter—
rupted by Hercynic movements I (Carbonife-
rous) and II (post-Triassic) .,

PR IR, BESEMARAMINPERMERE
HETFFEALERZRAFETXR, FARE £ 7 # AL
#e HFMEFRAFERETGRRE, WS- K& H B

R METRENEDH (SBERH Fin.

5. BemRiEanEk
‘BT R, HAoREBERES, SEARRRET
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ey BB A, LASHTFHERE . #lin:

We may study the composition and textur-
al features using the microprobe and micro-
scope,

AV LU T SR AR BB SR A R A

The weak structural belt extends over 1200
km in Angola, Including the Bakwanga kimber-
lite pipes, it has a length of over 1600 km,

XA ARV EL I EAERIZ00E 4B, WEA
#FH GELER BREMS —S2 05, HARKRFELI0A
Hilk,

SrREE RS, BRSSP AR LN
BT8R . RITXBERBERE ML E AR &E AN
B withg| S E & 5WR 5 WEE, EXHSRE E B+,
AV ZERFER RS FRIT R E RRE, ABEBLNGHR
BEE . AP ANBRZIFEREIIRE U LB R, &
Wi, Pidm.

Release of the asromagnetic survey results
in 1863 stimulated considerable exploration in-

terest in the area, with both companies and

individuals participating in the follow-up,

19634, HEXHEREMBER, BRETX-HBEEIR
g, FEAFARAALHSMT hAEE T,
The regional strike is about N 70°W, with
several other “prominent northwesterly and
northeasterly trends superimposed on the region-

al strike,
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KigEmAHERT°H, HHEILAWBAIL T mfdt

R ESNEREEMZ b
The anomaly as difined by the 4000 gamma
contour is shaped like a lopsided arrow head,

with the southern side drooped down over the

top of the deposit,
4000 B SEBEASY, BREN—AF IR
*, EEWETERER LN TR,

The complete anomaly is approximately 6
km long, striking N 65° W, with a width vary-
ing from 1 km to 1,5 km,

BAFEAHAEE, £rdkes HW, BEATFI A BH
15482 A,

The chargeability results around the depo-
sit show two bands of high straddling the dyke
and the pyrophyllite breccia cap on a more or
less continuous basis,with the high on the north
side of the dyke being much more intense and
extensive than the zone on the south side,

FRABRGERANBELERBRHTEREY, EAHK
EEME R EERE RN ETATREIE, SEtameE
HIEEN—FREE, bESL.

The character of electrical field over the

deposit itself is quite uniform, with the resis-

tivity values ranging from 200 to 300 ohm-m,

WRAS LA BSR4 —3, BEEHEN T 200
Eﬂﬁﬂﬁkﬁ‘f‘l‘iziﬁlu
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Pyrite seemed ubiquitous in the area, with
its distribution on a local scale heing apparent-

ly mnrelated to ecconomic copper mineralizati-

on

RETUFRT2E, BRERFAFAEERDE, KA TE
REFMERFET LI,

Thus, the transgressions and regressions of
the sea over large areas of present-day conti-
nents were explained by coastal subsidence or
emergence, with horizontal motions representing
but a secondary consequence of such vertical

displacements,

P, MMACKBER G RERERMNEER, TRERAUT
P ER BRI RE, W KT B B U R X R EH A B R 4
o

M ERFEF PR, WEXRYT N, with — &
A—EBENE, HREFERNASPICEMA, Rk EXER
AT USSR T, REEMREABEED, BT HEET

TEHWES, HERMEE LT IXRER, TRAXMEA
TR

gFEYE & '

1T 228 AIDLE R FE 7 M I | R, #HE
I HSBRLERBEEN TAMKEL. X, A3 THE
ETH AR RS HEXATHRRLARE, PR
RPN FER I,
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SERAER ST PR AR T EER B —
’_Jilif%u ﬁ;@ﬁﬂh% -J'Ta /U\.‘Lﬁfﬁ‘w KE: 56 %Fﬁﬂ
MERAETF, BHEEREE, EiE. STEE, §FMNTH
KBEE LS {Hdd, XBEGTFZaEES X445
AEEER, HEMNENANTE, BERNEE LTI
IR TSN, S EBEREe R It E aT
BB, A{EEEEs, RAERKHZ RS AE
2, M BREECHR Y. A —E S LB AT R
RHEMEL—IHEABHNE, REETPEERIERPIAR
i, AiATEERAE, SauaTERiRE. EREY TN
5, WLAK—LRE, BAROFLE. SRAERLH
A, RmefiE X BEER, BohEE. .

All these terms are descriptive, There are
no genctic implications,
A XRSBAREDBEMNEEN BREFEEST X
Among those excluded are such classic “stra-
tiform” complexes as the Buchveld, Stillwater,
Skaergaard and the Cuillins, Thesz are excluded

because they occur entirely within a cratonic

basement,

XEAGFE R ERE, BHFARS. HPmEmEA
S IREATN YRR7 REE, REENREEEX SRS
HEEETRAEERZN,

GRIGEE: PR AIE 2 mRRE. FERRE. K
FimEMAE RN “2RY NEK. ZBREER

FaFH, BNENRETTRVBEERZH. )
The subduction zone has strikingly different
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mechanical properties from the surrounding man-
tle, Its attenuation coefficient {Q is of the same
order as in the lithosphere, and about onec-
seventh of its value in the mantle,
R S A RRR B RR, HEl g
HafABXEGHEE, AR RBERRENL 7,
To date, established tenors are well below

ore grade, Nevertheless, four shales show pro-

mise as exploration tarpets,
ERB4ARAENSRBERTT AR, BRAFNE
SUEMAFEBBBENE R,

Voleanic rocks occur as lava flows or ash
flows, They can be more or less consolidated

or metamorphosed,
AKERFAEREOLRER H, SRR EEMNR
R,

The hypothesis of sea-floor spreading has
provided a plausihle explanation of why earth-
quakes ocecur along the borders of the Pacific
Ocean and not of the Atlantic Ocean, The lat-
ter is not the edge of a plate, Earthquakes oc-
cur alodg the boundaries between two lithosphe-
ric plates which move relatively to one amother,

Rt AMBEETRFENRE, MARE F X 0HE &G
Bt BREYHREREBERT MRS SBMRR. BhX
AR RA RIS, ThEENRE TR MBS
A A B i S IR Eh 3R AL,
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In more complex situations, forward model-
ing is beneficial, In this technique a prelimina-
ry estimate (i, e, , a model of the subsurface
configuration of anomalous masses or magnetic
bodies) is formed, perhaps by application of
rules of thumb, Then the anomalies to be expected
are calculated from the model, The calculated
results are compared with the observed anoma-
lies, and the model is modified to start the cycle
again, This iterative process is continued until
a satisfactory match bhetween computed and ob-

served results is obtained,

ERERE HNHRT, MERBEEES AN FIRXH
AR, HATREBER TAWLYMRE, R RER
RBUERMTEENER, AFRBEATHEHFAENEE,
BHESERSMANFEHETRE, HEXED, DERR
FRB—AEE. XERTR-EREITEERNER
HRZABBS ARG R LT,

BAER, AFEETLDREREAERILOFERENA D
W, ZXEREEE DR, B0 070NN
#WH, FHEAZANERERGLERE, WEFEES
R ER.

BEV 4 B

EREHRERED, SHScBI-BEANERENE
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Z4, WHEMRSELHEMT, ERERERTAHME RS
FRe TEEXMBAET, WHRALSENHE. 2EFREZER
3 A W SRR IR N S B — ) RO R R A EUL A
Sy R A R B E R AR S S B, FREEEX
FHB-LENE, SEBER. SEETRERARXE AT N
BRNERSR, MBAIX T, \THE. i

Carter and DBrooks describe the Kuridala
Formation as consisting of some 2400m of quart-
zites, arenacecus and micacecus schists and sla-
tes,

MR SINiER, EEERMARAES. B
Bha. aBhaRRaEds, BEAZ400K,

GREBE: R0 A 8 30 90 B B 3E v 4 i Do Hh 2400
KMEEE., PREE. sBAEREARM. )

The Terry sandstone focused on for this study
1s thought to represent a shallow marine shelf
and offshore bar complex, in accordance with a
stratigraphic model developed by Porter for the
Hygiene zone of the Pierre shale,

FXEER SRR, BREEBITHEREEREE
#HEHERY, —RIIREDS R TREMBERLED
Hlak s

GRAKE: BRI ERNBNTEDS, HER
APERRAFSWENPEEREY, ZREKEHEEPN
o )

It is futile to try to study the structure of

folded and faulted sedimentary formations with-
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out a knowledge of stratigraphy, that phase of
geology treating of the sequence in which for-
mation have been deposited,
2SR s ZNARME RS, BT MESR
AR, RETEESCHERATRE 2l ERN.
(R EE: BT iHesE BB R R 22 Bl— M 2
AL, KET RSSO EE RN & R ER
o 2

However, it is a fact that significant
amounts of primary dioritic rocks occur in the
ophiolites of Papua, Troedos and the Bay of
Islands and these recks are not mnecessarily re-
stricted to the top part of the gabbro member
as would be expected if they were an end pro-
duct of the differentiation of a tholeiitic mag-
ma,

R, B EERAGE., F15 %5 5 R3S X g kg
B2, AREREERNKS. URZERESENEIRES
KAornERWESRPY,. BA—EREEFRRWHE RE
BT 5 BRI
. GARE: A", XE-4EE, KEEANRE-T
LY. P MRIFSERX RS B, XE L AR
RS FEBRBE, RRBRTERS BT, 0REN
RUFXR S ER G RERYRMATY NG,

However, the distribution of fracture den-
sities of the gquartz-sulfide veins appears to

approximate a function related to the square
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of the distance from the quartz monzonite
porphyry,

{HE, AE-HATKPRABREER -4, S KER
Pl e 5 - NG (8 7575 = 3 ER N S IS S I 1 [ Y= 0

GAE:: B, ERE-FK a3 K iH
i RAEETE K S EE KIS BB R M e
—A~E5% )

The basin consists of a west-northwest tren-
ding subsidence trough that was filled with more
than 45000 feet of epicontinental sedimentary
rocks from the early Cambrian through the
Pennsylvanian,

RA-ZHH — AR —e P W LR, AT
450008 LR BRI, HINHERERELER 4 &
TR,

GREEE: XA-E&EHb— A0 L7 iR pY I & 45000

TR A ERERLETEAN B A% R TR EELEAN
VLR BT 41 R )

These deposits always dip toward the fault,
except near the fault at the depositional surface
where they may dip away from the fault,

X ETRY SRR E R BT g, HENERIED
VLR H 50, X BT AR Y Wy 86 ) 5 4 BT R é

GRERE: BT HEREY R T B 7R 0 s
By W R R R EH S, XSWEE B Em SN RN
. )

The coincidence in time of earth movements,
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and the occurrence of similar types of minerak
deposits within the same stratigraphic horizon
and comparable structural conditions on either
side of the Atlantic, is consistent with the
hypothesis that these ores were generated as a
consequence of the process of continental
darift,
KPR HE A 8 R HGE 3 R R & R—HRE APl
R RBZMELL. o B &SN, XIS E
P—F, BXBEFTROWERERBEBFHOORER.
GAHE:: RHLNZZhEr R Eay—3 ik, HRBDIET
PR 2 B 1 0 0K 6 4 P 0 4 0 00 3 2 2 8 1 0 0 e 8 et

BEHT, XHEDTARIRE—Z XS TEEEREX
R TE A A5 . D

FAY R FMmEEF

%%EMTﬁ%ﬁ*ﬁ%ﬁ{ta Bflﬂ%ﬁﬁhhﬁiﬁs Iﬁjj
— & XA AU BAMHEREF LR, m. “fsh

EME. 7 K-S, ERBETUETAL0EFHER
T2

He moved astonishingly fast,
He moved with astonishing rapidity.
His movements were astonishingly rapid.
His rapid movements astonished us,
His movements astonished us by their
rapidity,
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The rapidity of his movements was aston-
tshing,

The rapidity with which he moved aston-
1shed wus,

He astonished us by moving rapidly.

He astonished us by his rapid movements,

He astonished us hy the rapidity of his
movenents, t

(3%8]H [37] %The Philosophy of Grammar?”

Jespersen, LT XN HEHARK. )

A, HIEM-TFRERAELEEEN. BN EEE
NIRRT, EFREERSIAE. BRIEMERE B & 5% 0t
B, W BRSO RGN R,

1. ¥

FERFBHF IR P, BRBIATHLHBEITE “BR
B BE5h, PXEER, HIELER, XSENBTE
—EH#. Hit, HRFATHREAFFHBELSESER
HWEAER, —RNYTHREATHERER WERRE.
RAEEMRER AT, MO RBREE, EEEEAIZENRET
Br. .

Rifting and platean formation in northern
and eastern Africa have also caused widespread

uplift of the African surface,

EERMREHREEAEBEIERITE, W3R TIEN
MR TR BT

Pattern recognition algorithms are current-
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ly the subject of much research, particularly
the identification of soil and rock types from
ramma ray spectrometer data,
BNAMR RS A ABSREOEE, FHEERE
St ERBE T X B IR R LIRS A R 2R B
Some animals are sensitive to earthquake
indicators., About two days before an earth-
gquake, fowl roosts in trees,fish leap out of the
water, horses will not enter their stables, and
snakes leave their holes,
RESHYEEKEER, RATFHBIER, B
LR, AEHIK, AR, WM.
However, the cxplanation does not ade-
| gualely account for the extensive sand deposits
unless it is assumed that so much vegetation
has been stripped off that the area(s) conver-
ted to a sand waste during the dust bowl days

{(or at a later time) .,

i, EFABBERSREUEBEXFBHIEEE, BIEE
ERXR S DEMEENZERWETE (B
TEEBRRY L — D BT — R b,

The technigues employed will have to be
appropriate to desert terrains but able to cope
with heavily vegetated regions,

BrRAMECR T, LAEEN YW, EafEy A
R AR i L

Insofar as gossan often indicates minerali—
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zation (including uranium ores), this enhance-
ment technique, if it bears up under further
testing, may well prove to be a major hreakth-

rough in mineral prospecting,

ETHRIEEE RIS LER (GHEHTER » B
XHIEBRERNEAESRE-PWER, REIENET PE
EAHE— A EREK,

2, WF

FH T 3L B E R W5 e EH e B B o R 5 DUE A Ely
HEEF M EXMFRT, FREETEEFRAEFL
S H, O ARHCEE 5 W FURMTEF. B

Ophiolites and their associated rocks are
examined in terms of field relationships and
petrochemistry,

MEFHREMERALS HiEGaRHTREOHST
TP 5.

All possible methods must be used to solve
the structure in order to reach a solution,
R TERRE, SRR —TTRENTEERFE .
It is possible to “fingerprint” lead deposits
and minerals derived from lead-bearing depo-
sits by means of their isotopic ratios,
FBEENHEERAREE, FA8R “HiA7 b
AHYEENETENET Y.
As additional evidence Westoll cited the

accurrence of an Ostracoderm fauna in non-~ma-~
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rine sediments of Middle and Upper Devonian
age, deposited along the line of the fracture
system,
FHEFRSIATX—WMBAEGENT. LRZRERE
I BIE b 7= K A TB 2 sh W REE S 3R IR IE 18,

Drilling would be unsuccessful if 2 hole we-
re spotted over the induced polarization high
in the pseudosection in the two cases where the
bodies are separated,

T ESFRXB TR, DRELABERNEE
PRI ERAES L, HFRTERS RN,

These techniques are pursued if no computer
modeling capability is available or if only a

few profiles or anomalies are to be interpreted,

MARETHEIEYUES, IZRFBELLANOTRR
W, RAXRTEREEEW..

We learn that sodium or any of its compounds
produces a spectrum having a bright yellow
double line by noticing that there is no such
line in the spectrum of light when sodium is not
present, but that if the smallest quantity of
sodium be thrown into the flame or other sources
of light,the bright yellow line instantly appears,

REEBI M — R AT R B sh, btk r
AW —FHEECHTR, MBBHEH, EPRARLE
XEHRANE. HIWRIEE, WREMHRELESPEE4
LR H A —~RER AN NER.
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Vig JI1,Diagram showing the similarity of
patterns of e Hhine graben (A) , Lritrean
graben (B) , the $t, Lawrence Rift svstem{C),
the fault pattern at the south end of the St,
Lawrence valley (D) with the fracture pattern
produced by Cloos by swelling a hot water bhot-
tiec coated with clay (E) .,

[0 ZRE A . (A HigE, ) F
ARV, () FIWHRIERAR, (D) X5 1B Wb
AR E#E, (E) EAWEN LaERuk BIERR
SIS 13 R M BT,

GRAHEE: BEE FRBEBE (A, Barf B HE
(B , XHRWMBAFR (O , ZIF IR 3 KT 28
A (D) HF S Hng i bRy LAY PRI AR & 7 35 1%
My E UK E® D

X—B XA L s, wEHA, B, C, D, E
FAPEEAR, F3AL3A, To 24 R k-5
SR — A Eldiacram B R MBRRERELIY, &
EEMNERELE, RABFAJNERE, HoBBLEN
B, FEAW. RPWIGREIH, P HEEIEL T LR
T RPEEEY B FEXMEAERYT, AiE——if
MytH. —MEAEd, AL B, C. D, E%iES8viE #1,
REEDE N EEENES.

EE AT R A IR SRS TS HER.
DU S BRI R AHE A, MEERD, mmEiEss RiEp
WAABAERNE, MEERR, MEman, AN E. A
M
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Department of Geology, Concordia Univer-

sity, Montreal, Canada,

PSS GO P K e

Instlumcntal nr:autr-:}n actlvatmn and atomic
absorption analyses [or 31 elements in marine
biogenic pyrite from carbonate concretions in
the Upper Lias (LLower Jurassic) of Yorkshire,

England, are reported,

ESCHET, R RN LS (R4
90y BRINGZH, WA R EERT PRI IRIL AL,
1370 T 15 1 2R R OB e il RS A BT WAL,

S50 consistent is this relationship that it
apparently provides a relinble means of tep
determination in deformed sequences, as, for
example, in the Ming deposit at the Rambler
Mine in Baie Verte, Newfoundland where zinc-
rich mineralization occurs on the f{ootwall of
the body, but where structural information
suggests that the section is overturned,

XWX FRAEERE, LUEIRETE S ERFFITHPE
SRR, UL 2 S I AT R OR

Ty BERITLIE 0 B R R, ERMER R
3 L 1%y % 300 BT 480 20

3. IR E

BULe B TR DUER, MEARREE 4N, 4 e
‘.%:ﬂT%! 1%%@ﬁifﬁﬁﬁﬁlﬁo
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Since most of the major elements concerned
can undergo migration during melamorphism
and weathering, Pearce and others have pro-
posed very cffective and elaborute variation dia-
grams involving much less mobile e¢lements such
as Ti, Zr, Cr, Y and rare earths for distian-
guishing low-potash island arc tholelites, cale-
alkaline basalts and ocean {loor basalis from
vne another,

BICA, BT RERHE RWELCETTRER A4
ERR TR RIES, KR NRm T & MR G AT i
REZERE G, HpafEEatk M2, mTi. Zr.,
Cro YRBILNHEKER, ARSI LR,
B-RERENEREETRS.

BB, REUCH T TR T A RALE B
FiEl, FIREEINER . BRI AR T RAME S I %
W G-WIRAFER LIRS, BB THRTT X i
R KR, Hdaitmait \Tx}ﬁﬂil,fuﬁ, #im. Ti,
Zz, Cry YR LR EMNEE,

I{ we accept a continental dritt, then the
wellknown persistence of certain metals in cer-
tain regions during long periods of the earth’s
history may be taken as another argument f{or
the origin of the metals in the wandering crust

and wot in the mantle below,

A RBRANEZ KRS AE, FBokxsrs By
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FEB A HLPR I D — e A B RE T — & i X g3l
£, MX—RIE: &RERETERM S, mAEER
ERRE i

B, MM IIIEZ REGEBH RS, MR RERE, 1€
BRWHIREY E, —~2HE&BRHERET--EBX, &
ﬁﬂﬁ%ﬂﬁ ETmﬁ%Lm,hfﬁkﬁFTﬁuiw

Recﬁgnitiun of the geolozical implications of

various inflexions in the graviiy data develops
gradually as the interpreter progresses from one
model to anothery we will omit about ten mod-
els and proceed to the last two models,

PR T AR — MRBE R — A, BRRG
ﬁﬁ)ﬁ'%ﬁ%’?ﬁ“%iﬂﬁﬁﬁ;ﬂ& MOFAS, 1AM R RS
BAL, LhREREWAEI,

An estimate of water to HF durineg the for-
mation of biotite can be inade usin: the cxpor-
imental work of Muncz and Ludington {(1974),
provided an independent estimate of teimperature
1s available,

DR B W SRR B, R4 T R SRS T R
(1974) B2 Ee R AL, W DIAY A B 8B iR B HE b
Weakly disseminated garnet persists for

about 10m inio the cnclosing mica schists,

BELNKE RS, SRR EREE10%,

However, geclogical noise is much less =t

the Jower [requencies, so that it should be pos-
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sible to detect a conductor with a good re-
sponse at low frequencies, provided it is not
too deep,
AT, HUBTRRASFERMRM LB NGS, Eith, 4T BB
W R, REARE, BNV BTEAUH LM,
Many copper-zine and other massive sulfide
deposits are nonmagnetic, however, and % is
therefore unwise to use magnetic data to climi-
nate orebody occurrence,
BT, VAR SOR TR AL T, AL 4 R
Ry, B, FIHBMEIESET & AHEN.

FhT EFRENELYE

AT TIDORR M RRE, TR % LB
Bo FEVEXERBENSEAE LS BICAY, HEAREE
BERGTRERE, BREERE, SElRinETEwE
I, AT BRI RUIEAE IR PE 88 SR BE T s, 7EEE
TP, ARABEEEER, LHEMBNE R s, B
WRRAATPRIT, FOBFRHEET G, ARk
BECREMAR S - Bk, ETAMER T, BN R
(ISR WY R RS

. ERA5ERREY

LATAFE, BB NG TS, AT L. W
SRS EBA R A, . M, FLUSE T
AR TREYERIE M, BB A TG SRS M B s
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One area of the globe which enjoys a very
Tong and, although for most scholars inacces-
sible, well-documented history, is China which
can supply the long-term seismiecily pattern now
missing from global tectonics,

BRI A AR, BAZHYHEAHE AR
FREY GEE RN, PEHEEREEB TRy
P BN KBRS,

CGRIEE: R REAR KR, BRMNAKSHBEHK
BUEMER N, (EHEA RIFiCE IR B — M KR,
TRERAE H W AR P IR Z A BT iR . )

Several periods of inhomogeneous strain

produced a broad zome of S-tectonites, the Bri-~

tannia shear zone, which contains zll ef the

known orebodiesy; metamorphic assemblages are
those of the lower greenschist facies of rcgion-

al metamorphism,

AT TUHE O B YA SR P 3 0 R e R — S
MSEHREY, COsDANERT K, BRAAE KE
B RIS B MR AT

GREGHe B39 51 A R IR — A SRS 1 S 26045
HHEY, WIBBIGE, o)

Successiul surveys have been performed in

the Mesabi iron range and in Nevada, in Aus-

tralia, and in many other places,

ENFR BRI WAk, BRFIILHITE by, #5

-----

AT Rk R T
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The low-grade high-tonnage ore deposits in
Ireland consist of a low-temperature suite of
sulphides; sphalerite, galena, pyrite and, less

commonly, copper sulphides, often accompanied

by barytes,

T IR 2 A A B REDIR, i LSRR AL AR,
B SR, JFE0. e RUR A0 R S ik,
BEHEESA.

This study was spurred by preliminary an-
alyses of ores from the Creede district in the
central San Juan Mountains, where deposits
originally considered to be derived from mag-

matogenic fluids have lead isotopic comnpositions

that are more radiogenic than any known for
Mesozoic or Cenozoic igneous rocks in the

Rucky Mnuntains

X IBH I o ﬁ%ﬁﬁ?ﬂ%@“ﬂf%mﬁﬁﬁﬁﬁ Hﬁ‘ﬁ%ﬂ?ﬁk
W, R RSN RE G RES, 5L mE
HE S PR AR RA R, JB TR
WIS EE, :

CGAW A XWMBF R 2L K B RS
WX BT A s, X E KT B R E
ARV R, BAEMRAEES, B BRI AT B A
P AT AACK FEH LM R B4, D

This concept has recently been reviewed in

detail by Taylor......
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BERIE AR T — s
GRS B BESRE MR L T -
o )

The volcanic history of the San Juan hioun-
tains, Colorado, in general has becn outlined
by Lipman et ai,

4535 5 AKIRL 25 M S50 0 B0 1 D S A
T —BOg I,

GRIbE: RPRLFWHLZLKA QTR EUFE
BEAET B,

More extensive ctudies are being carried
out on the isotopic geochemisiry of lead in the
ore and surrounding rocks by Uole, and on the
geology, mineralogy, fluid inclusions., trace
clement geochemistry, and light stable isolopic
geochemisiry of the Buick mine by FSverjeansky,

5 AR E R 50 2P G 6 1 SR A T
VIS TR IR AR S L R .
2. BAEEE, EEREMMRLS RS R BRI S
i K T

GRS GRPAFEE DR AR BRI ERET
RS RBESRETE, MARLEYE ML 2%, 7Y
e, WA JERGERARILZREE R AR B
WA B I R R B TR )

Fifty years later the rzlations peiween fault

dip, strata dip and exiension, were derived

by Thompsou (1960) , and were derived again
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by Morton & Black (1975) .

HIE504E, HEEE (1960) BHTIESA. HEEMA
RMEMRZAHERR: FREWHAEL (1975) {88
T IR ER,

CREE. 50485, W2, w2MaS5RtEaZ
FE =B HmpERE 960) ETHSE, FEFEHTEER
(1875 F|RETHT. )

2. WEHFNEEHATYH

TEIEmHEE e, RO EFRPRIES SH A E.
IXZSENE A L — AW im e, — AR A B S
I, S0FRNHMBIRE T ABEERR, FRRINEN,
BRR CGEGEW RIENAR T, DMRIEEESC T 8 iR A
H. #in.

The evidence of movement is, of course,
most noticeable zlong sea coasts where raised
beaches and old harbours and sunken coast-
lines testify to recent vertical movement of the

land relative to sea level,

S SRR, BIHEMELANR, LERATH
M uERI B DL R T i R AR, AR BUE BIE He AR P

HPEHRREEE S,

They show, furthermore, that within singie
grains the distributions of Mg, Ca, Al and 5;
are variable, with the substitutions Ca-Mg, Mg -
Al, and Al-5i particularly well deveioped,

Ak, EATRE. RARRAMe, Ca, ARSI %
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AR TER, WCa-Mg, Mg-AIFIAL-Sify 2 HetE 4 5l
p. 2=

Most other inclusions, however, had irreg-

ular shapes and were {found in planar arrays

and curviplanar arrays,

AT, REEEAAIRGBRERIN, 7 EETE
7R T

This is, in fact, where the copper sulfate

pentahydrate is precipitated,

HE b, XIEZWREILKESWILIERIIT,

Thoueh harmonic tremors “are usually only
seen actually during eruptions” , says Universi-
ty of Washington’s Steve Malone, they do occur

without eruptions,

llllll

BWEANAEER” , BEDEZNHUERS.

Steam and ash eruptions have declined in
frequency and height, a USGS spokesman said,
allowing airborne scientists a closer look at the

activity.

REBEEEN - (ET AR BT KDL

KEMRRBEEEHE D, RECETE, F2FENeTRE
TRHLH & UG IR SURETT I BE R R R

3, HERFARIELY

IR AT B R A MR EEE LB RR, JE P
RPA AR X HmAARE, XS5UGEAIRA—2, K
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H—RERE AL, REEE, BARFREL, X

H FETE M. B
Rather, they appear to be fragments derived
from the asei:min;: edges of small oceans resem-
bling the Red Sea or Gulf of Aden,
HR, BETIEREAREE G, NCERET

A

The two bodies are so much alike, geologi-
cally, that the relationship of the earth to the

moon is more sisterly than maternal,

WHREE LRV, HIRAD AL, KP4 Tt
KA LB IS, TARRE K.

None the less, if and while it continues,

the expansion will open up elbow room for =z

slippage of the faces of the fault,

A, MR IALBRET R, BeTERRER, M
7R RIS

Despite their narrow widths, the crustal
rocks of the marginal basins could be composi-
tionally more diverse than those of major ocean-
ic crust because of factors such as the interaction
between the downgoing oceanic plate and the
adjacent active continental margin e, g, develop-
ment of rifts above the subduction zone, the
possible role of sediments that are subducted in-
to the trench, the greater heat retention caunsed

by the insulating effect of the abnormally thick
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sedimentary covers above the voleanic layer,

BRABHBMREERR, BELPRRBEEAHL
MRS AAHREL, HAAFTHAEX: O K
MR PR DA SRS ARGz A EMAREER, Sl
FER 2 FRBET: (@ (BN i BN BY eI
BEH:; ) HTRUSEZEEINBHEARER 4 3

TER PR T R EE .

4, FEEEHEFMNDRIEFEY

iR Al e T M BCE SR RSN AT BUR M, iR
MA— BB B E R BIR IS 60 R 0. #RDLER, BRI
KEMEEDEREENGEITEN. RN EIESR,
EN VR RS, AP aR e e iEReE A", —
MR IR A R AT B B e e . e,

A major anticline that is composed of many

smaller folds is called an anticlinorium,

BITZ2UMASEARA KRBT M, WBREHEH.

As argued earlier for the Vourinos ophio-

lite, these dyke swarms could not have evolved

from the same magma chamber as that in which

the basal cumulates scttled d{}wn

%Tmm%ﬁ#%ﬁ,ﬂkﬂﬁﬁ%%%ﬂTﬁfﬁ%
ISR P R EE TLIE I ] — 2 3 S P AR T R W

........

It is desirable, therefore, to build up a res-

ervoir of basic data relating physical property

values and survey respomses to the geologic

environment,
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R0, 35— s M A8 R O 7 D 2
SRR
A knowledge of physiography, the study of
ithe surface of the earth, is particularly impor-

tanti to the structural gcologist who investigates

regions of recent tectonic activity, where the

opogra is a rather direct express: 3 f
top phy ther direct ression of the

structure,

TF 3R 72 IE 350 22 A R SE BRI e TR S K i1

L] - - » L3 L] L - -

Pe B S ok R B, TR 2y it HIK gty M S 19K 1L
i T T R

The elesctromagnetic exploration nroblem
thenr may be described as a scarch for proce-

dures to separalte the geological signal owing to a

—_—

massive or concentrated sulfide deposit from the

of +he geociectric sectloﬂ

L, l&&ﬁ@ﬁﬁﬂ@?ﬁﬁﬁﬁ}: rf%ﬁf‘i‘ﬁﬁ?ﬁﬂlf?ﬁi
%ﬁ:%%ﬁ"ﬁf%lﬁﬁﬁiﬁfn%ﬁf* E!_E_'.ﬁﬂﬁri:‘jif&if' TG .:[ AEHY

- -+ - L L]

fﬂeffﬁlﬁkﬁﬁﬁﬂ?%ﬁﬁﬁ i

]t is believed that thesc precipitates arc

caused by ascending solutions, of deep-secated
origin, which are probably related to magmatic
processes at depth,
—AEA Y, VTR TSRS TR
IR T 209 TN A

The flux-gate magnetometer uses an element
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whose magnetic saturation value is only slightly

larger than the earth’s field,

AN ) ] — R RO KR O A W G T

--------------

5. FHRIBRR BN DREFDR

B B R, RESURIER A BB R E, RE
%ﬁ%?m,ﬁFTuﬂtﬂ* 6 RE A R, WEW
WHEA R, A—A0Td, MRS AR ERE A AT,
EE—PTIRENE, MR R. BEEIGER, BET
HEEIFEN. FANEREREE LS T, BR%
%, RENXHHEELEE. BIEGY3IH, nE8. £
£, 2R BN EE AT, WRTRCEAITY .  CHI R
BORE N AR, REEEAGTEN, WA —FRA AR
i, TIORERIE) .

(1) NEREERAATE IR RNER . Fa.

These structures were considered as forming
parts of a large continental rift system, the St.
Lawrence rift sj,rstém, in 1966,

186647, 1B iy s B MR RS R R 37 el
HE R ﬁﬁ*ﬁﬁﬁhﬂfr}n

These deposits have produced over 10 mil-

lion tons of ore since 1951,

HH@M%,EMW%E&FTmmﬁﬁﬁWEQ

T]llS phenomcnop was therefore not an uncom-

mon one during the {fractional crystallization

of large bodies of basaltic magma during the

Precambrian,
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R EUERCRIEREARINGL KRR

‘%ewml factors combine to degrade a mine-

ral spectrum when recorded by a _multlﬁpertfal

aircralt scanner,

RAIFLEARL W B IRIE Rat, AR R 3t B

lllll L] L ] » L] L ]

W%H’hﬂblu 7§ g

Alse, the complexity of a model changes

greatly when dealing with steep., folded struc-

turss in Precambrian bed rock,

W, BROTHTAE R AT b BRI W R AT A v RT, R

WP R,
(2> # SR E R Pl DR R IR I, .

The main structural features of the Fiji

platform are depicted in Figure 2,

—_—_———

2 T BV M E BRI
Numerous exhalative base metal deposits

are present in the Upper Proterozoic — Lower

Cambrian Mt. Read volcanics of Western Tas-

II]RIIIH.

AT LA

s TSRS R TR,

Orthoclase, fluorapatite, biotite, dolomite,

and tetrahedrite also oceurred in the ﬂ.esmTeq

SALPEFRIER A, BBRG. BET, DA
Y.

Some means must be used to discriminate
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among the numerous electromagnelic anomalies

that arise in surveys where overburden is thick

and conductive,

@&%_ﬁr,ﬁi%ﬁﬁﬁ¢ﬁ,ﬁﬁﬁmﬁh¢ﬁ
¥, DMERAMESHIRA RS EERT,
(3 AP REBS AT LEENEL . Fn

This retrograde compositional change for

the crystals during fractional crystallization s

possible with decreasing pressure if, in passing

from the high-temperature toward th» low-tem-

perature end of the diagram. the solidus curves

from cne pressure level to the next diverge

mere than the corresponding liquidus curves,

m&&wmmﬁm“ﬁ%m%,mmm%m %EHK
%@T~&mﬂm$w$m%mmwﬁﬁg¢$@@,
TSI RER ATy, ShgE ﬁﬁT%%&ﬂ%%%m
PR RIRAE,

What is the sensitivity of the probability

of finding a deposit if the parameters of the

model are varied?
BESEN S OB LR, BARDTRQEER
B L

A reasonable amount of outcropping orebod-

ies should be found in a simulation experiment

compared to reality if the simulation model is
realistic,

B R R A SRRy, B84 70067525 SRR AR LB
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HRIRE N, BEAARRGEAE BB EY

In such cases usc of soil Hg anomaliss for

drill site selection could be mislecading ur‘lca‘:

used in conjunction with other techniques,
FRHE T, F?ﬂk]nj}#ﬁ%i#?ﬁ_'11 5153 FHi. ik
iﬁ;ﬁﬁjjf Jm,k;ﬁ-t_.}]: 1:3[3_’;\“-1[]&1%4 rf}ﬂ

Recliable location of magnetic hodies and

determination of susceptibility are difficult in
the presence of remanent magnetization,
FEAT AT 2 4 F ARUHEST S B GE R e Ry (o7 T AT
TRE.,
CREE. R A w5 e Fk b R e, 7o/
FHRERHETERER. >
(4> ThARBERMAAT IR 8. Al

Much more work on plagicclase would be

needed to establish this, although the present

data sugeest an increase in An upward from D-

into the E ‘unit,

BARE IRIBAD, Anf)dRAD, BAERTRH
_I:iﬁim&ﬁ', HEEFEIX— 5, FHFENARATHELN L
.

With the cxception of the Hardie fault,none

of these large structures apparently served as

a channel for the core sclutions, althoush most

of the movement on the structures predated the

mineralization,

BRI bR, RIS B AR R, AR
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WHBT S, KRB —ITHEME T HK
HHE 7.

No stocks or batholiths are exposed although

two sets of porphyry dykes transgress the

sediments at the mine and a coarse grained gran-

ite crops out 5km to the south,

BAATIGIEEE & YO Wy R, T8 RAE

-----------------

BIRISA AL BURTER A B, LA 5 R A
ﬁﬂ'

(5) BHRREDAAG AT BLELAT BT IR BRI o —
mekul, WFOSORH CRT e MaEet, B EERE M
By WHRAR YR 7. CEMREe-” BEHE, WA
W RRTAL L, 40

Two aplite dikes in the Copper Cities area
were dated to determine whether the aplite

dikes in the area were related to the porphyry
phase of the Schultze Granite or to one of the

older intrusions,
T T AL 000 S 3
%ﬁﬁi,EEHE%@%TQ%%ﬁ%,MﬁTﬁgm¢
0 R E TR AR #Y

In addition to the gravimeler reading, fur-

ther information must be known at each site in
order to reduce the raw field data,
BT RE BTSN EE, BTN, Biks
TR ETRELH{EA,

it can be shown that an inf.{_nite number of
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different mass or magnetization distributions can

be contrived to explain any given anomaly,

————

B LGER, AT BEEN— SRR, R
FEFR 2 1S AR 7] 50 3 SR B AL 55 BE A 0 7 98 e

Repeated readings are commonly made at

cne-to fourhour intervals at one or more pre-

viously established base stations in order to de-

termine instrument drift and local gravity tidal

variations,

BXA. BTHENKHFEMR/IVOEIBY 2L, —

$ 53 B 1 28 4 /NI — AN L/ TS S B A b T T e
BB, —REH 184 M E— AR LB R ST R
5 E TR, UL LSS T B R AR o WY AL,

llllllllllllllllll

Gravity surveys have been done in the Basin
and Range Province and in many other areas of
similar structure for the purpose of determining
the thickness of basin fill,

AW X PR BAERMHEMITES HRMX, ST ED
Wik, HERHEZHIIRYKIEE.

-------------

8, EUMERRFIKZ FRG A

O R R T, RERSEN A 190, HET
D I AT 9 S A T I (RS TR DL B2 e

The Mesozoic activation of the South Amer-

ican platform, which caused an increase in ths
subsidence rate of the Parana Basin and intense

magmatic activity, was responsible for impor-
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tant fissure volcanism, which covered most of
the basin with basaltic lava,

WG B AR, JIRT BBy AR Y
MR GE B, ABREZEREA 0 1E T B B
B, BmZalniHosBdREEESHED.

GRILEE: 5] B4 FF 2 M PTRE 308 X RGR AUE A0k
RGN PERED, RERTRSHESEEEE R
RS WEENHEBROEBHER. )

They {(vugs) invariably contain tarnished
sul{ide in ome to five aggregates that are com-
monly encrusted with drusy quartz,

ARG FRSbENHAY, E—2HTESIL
HEHEAFREERA XN

CGRER. Z—-AAMHMERaRaRERAaRMRNES
i, BE—EEERELENmAT. D

Thus we may assume that the ophiolitic
magma of the initial magmatism in the ortho-
geesynclines which has produced so many ore
deposits, is already the result of hybridization
by anatectic magmas derived from the hasis of
the geosynclines,

R, WATATLITERT, EHUE IS RER stk
FER, BRTHEASHTIK, £ E BRI EES
FEPIE AR,

CIRHeEE: - B ERERERR, BERT A
IR D IR AR R T, AR [ ML TR S0
PIEARIE R )
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The mapping of fracture trace and short
lineaments for the purpose of locating weath-
ercd zones with relatively higher porosity and
permeabilily within the bedrock, was developed
by Parizek, who showed that the bedrock be-
neath fracture traces in the Lower Paleozoic
carbonate rocks of central Pennsylvania yielded
10 to 1000 times more water than wells in the
samec rocks at adjacent “off fracture trace”
sites,

MR T RS AL REMS B RS
e, MRGEMENRERETEHR & 5, 3¢ HiE
H, BAEREPIETHERKRESNANEZ THES
I HAKE, B “BrsiEal Y Wi E2E A R
HKERE10E10004%,

On the basis of much new oceanographic
and geophysical, particularly paleomagnetic,
information, the concept was reappraised by
Hess (1962) , who suggested that mantle mate-
rial rising on mid-ocean ridges spread laterally
{sea-floor spreading) as mnew oceanic cruast,

rafting the continents with it,

AR (1962) MIEW R 2., MIRYEZ, 1S E R
FHIORESHEMN, EHES T XA BEH, KEREF
X _EA-HndS Y IR R R EEse, RAEMM Ik (iR
Ky » FEEKELEBEZ B,

William Smith, born in Oxfordshire, Eng-
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land, in 1769, was the f{irst to use fossils for
correlation between widely separated rock ex-
posures,
B AR 17694E A T I S 4 E 8, B — T A
TR ENESAS A8 LB TTH AN
GRILEE: 176944 T BER 22 - ER MY BRI « IR
E—THBAT M E RS AR LT R A )
Bl SR X T, PRSI T R E AR A
BEEEHEMMEIEZANEZN. KEFERANER, WT
WEREEMERELY, mMAENMFEIEAERES B
RIAESWLL “EHXTHRHENEHETH R Y did &
CEHRERTHERTBHR” , BTHWELA{HRBY
2o

Abdel-Gawad discovered evidence of active
faulting in regions of southern California thouglt
to be seismically safe,

TSGR R N AR 2 Wog i — S s DO B A e fg iy R
B - Im A E X i X R TS W 2 ER.

GR % BRHE-InREE RN YR TME 1 9
FIFEJE I 3 X 5 IR BT 2R HEE . )

Those images that provide areas or features
of greatest initial interest are further enhanced
when printed in black and white but enlarged
four times to a scale of about 1:250 000,

I E R ER X BRI —F R BN TR
PR, WRECRAGENEE A RANRN1:250 000 R B B i,
Xl Bl — 2B,
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GRH#E: A&H TN BB XA R 4iE
MR E S, MENRE QA MR, HIE R 4
1:250 000 B HE— 278, )

7. ATEFHMREAFRBWNBEIERF
NTEFEEER W MEEER, Fl.

Vesicle diameaters decrease {from 4 mm in
the center to 1 mm in the outer part of the
zZone,

FEILA, AL E R NZAH T D AN, B4R ENE]
122K,

VeICB, SALME R PO B4 TR A BRI
Z%)&n

Upon primary blasting, the rock broke into
joint blocks of up to 15000 kg comparcd to the
nearby monzonite which broke into picces smal-
ler than 100 ke,

WWBRBE, H AR REELS 0004 T,
T I B PR A BV 1004 Fr il I,

GAWE. ERPBRERN, SEERBRIEIL0 A F
BB TS, SAERRILL 15000 2 JF &) 7F i
. )

Similarly, the large reserves of heavy oil
in tar sands in eastern Venezuela originated in
low latitudey their source can scarcely lie out-
side the interval Turonian to Oligocene, when

the Orinoce basin lay in latitudes essentially
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similar to those of today,

Eff, ZBARBAMEMDPIRORBEMELRSEMR
RAERE, EWENERNTEE LEMENFCX RN
M, TR EER R MESE S SRERTE.

GREE: [, ZRREAREMPD PR E B
FEMRGE MR, ZREEHAMNE TS ASRXEERMHL
MR, AN HEREAS S L HES il
KETHE, )

Already K&ppen and Wegener have referred
to gypsum in connection with salt, desert sand-
stones, and red beds,

HERAHEARERIANFTE LS, DEDIRTENE
R e

AL WERBEAHNE LN 5, P g
EHREXENAR. )

8. BRI|HRBNER

So far we have considered drag folds only
in vertical section,and we have tacitly assumed

that the axes of the major folds are horizon-
tal,

gLk, WMEWETREREPREIIEY, FH

--------------

BOAKEIRB PRAR K Y
GREGES By ik, RMTAZEREREPITE T ES

Y, FEERA KA R T6. D
sesesejron-rich springs lead to the formation

of a ferruginous layer with raised contents in
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Pb (about 0,03%) and Zn (about 0,024%) .

BHEANERERT S8, LhPbHZol & 27
T (Pb&50,030%, Zn#y0,014%) .

(IIEE: HEERAKBRT FHE, EPPo(eJ0.0320)
FiZn ($450.014%) MISEHE. )

MW Ep, REEELS, MEESES A % T E
B, LHBERESAHBEE, TEBRLIEDRE PR IF. 4
e

Fig,5.,The focal sphere (A)Y , and (B) a
Wulff projection of the lower hemisphere on
the equatorial plane, for Lhe mechsnism of
Fig,3,.

S5, (A) BERMEM (B) TreREfEm L 0 SR
SR B ShRE LR,

GALE: BES5.hESPURIBELASRE (D F @) F
g LR RS R, D

Fig.4.Time versus elevation plot of percen-
tages of flooding in Fig,2,

M4 BfRIEECEE, RFEEF22EEERE FHEH

GRIH. B4, FREZREREENNE R X R

Eo )

Fig.10,Displacement on the configuration of
{hrusts and folds shown in Fig.,9 with a {fore-
limb in the hangingwall directly over a back-
Iimb in the footwall (and vice versa) .,

F10. R IR R ], ARG o IO T 2 FU g 4t
file BT ERNWEEEM T TEARNGEZ E WEHARY
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GRES: 10, MO MW 2 A g 5 M
fﬁf-i’ga _{:ﬁﬂﬂﬁﬁﬁ """ )

ENY kadiFEE

LB M RS, BT LA R R A B
TEARENRGET. FH,—BETERE—ARET,
AT DA — RN, S50 R B IR BR 5040 F 7 AR [ AR
£, DRI EAZL, RERABHEN. 05, RE
FESNENBELEER, aNEAES, RES I MH
. B, BRI B A R AT B R A RN Y,
eI T B A T R AN B R, — Bk, B0
PRI K. THUERIAAMEE, SHEER. K7 &
W%, SAEE. &AEE, /RS T URREE.
A 1 AT e B R S s AR i . TR,
A LI RR P E, AR NEERTE.

BB, BRI TER RS RAE R R
. UAENEELEGROLEE . HAHEE, Fi0E
WIS RO RA Mo D303 Bk B0 45 A0 303245 75,
MR, WXLSIH, FRYRSS, &HREARET
R

1. DI A e LN EE %

(1) FXPEBRMHGRATS. WHERFES, F
ey BAARIRARK, HEMBERIER, R4 BT LR E
ARSI RIMBETE P iy — 3 5 3 15 BB 1 75 5 L HE
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W, MEATFHRNEBREEBEXEZHEN, BRERATR
SHEIFAME, FBAaBENFEICRETFRANEREE
R, XM —RATENRFRATHEEER LE M S
uf, BEFE-TREBLRYSERLETRENTF, —FHN—F
HIPFEHERI R K. RERE SHMEAR A5 S, A
FAFLGTERRE, FXBERSWH. #in:

The history of geology is full of plausible
generalizations tested and discarded; on the
other hand, seemingly half-baked fancies have
proven, under close examination and repeated
test,to be probable after all

for instance, the
theory that the existing continents were once parts
of larger masses that split and drifted apart.
FEHRFHHR L, FHRLEREMAE, ZMERE
¥ A, 0FBHREERBYE, BA8EEEEM
PR RS 2 BRE K BSR4, BRAS NS
B KR
However, if such a feature did exist during
the development of the rift system and has since
been lost by erosion, then by analogy with
the situation in other areas, the crustal swell
may have been elliptical in outline with the trunk
rift zone along its long axis and with about
one half of it involving the Shield Repion and
the rest involving the Appalachian Region,

2, MAERBTRARXTHIRY, HLFELXHE—
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In the ophiolites of southern Quebec, the
pillow lava member is overlain by a thin cberty
argillite unit which, in turn, is followed by the
Lower Ordovician “wildilysch-type sediments”
of St. Daniel Formationjsthis is capped unconfor-
mably by the Middlec Ordovician flysch of the
Magog Group that interdigitates with the cale-—
alkaline lavas of the Ascot-Weedon Groups,

FERL T R o, AR S B B VR
BiiERE. BORENHEARMERBRER “REuy
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The rocks of the Lower Critical Zone have
generally been regarded as cumulates, formed by
settling of crystals to the floor of the magma
chamber (cumulus stage) followed by postcumu-
lus processes involving any combination or fur-
ther growth of cumulus crystals, crystallization
of interstitial fluids, and reaction between cu-
mulus crystals and interstitial fluids,

—BRINATIRFERESE AR, ARETHAGR
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"he Basin and Range Province is important
in the study of the riftinz proccss bscausc it
has not thermally suhsided and been covered by
post-rift sediments,it is well cxposad and local-
ly well mapped, it contains o great wvaricly of
extensional fault—-iypes, and finally,becausc ver—
tical movements and ercsion have been substan-
tial, a great variety of structural levels are ex-
posed within the extensional complcxes,
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RERSEY. MRERAESRTAYERE, HLEREM
THIEZLE, EfR—KHEERE, MENTFHEEN,. Eh
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BT, TF: H8EE, TRUEFELER S, B5E
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lgneous products associated with the St, Law-~
rence rift system consist of; (A)Tholeiilic and
transitional types hetween tholeiitic and alka-

line basalts of probable Hadrynian age,represen-
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ted by dyke swarm and minor flood basalts,
(B) alkaline complexes including several alka-
line—carbonatite complexes which yield K/Ar

ranging from early Cambrian to Cretaccous,

SESRIBERAXNIREWLRNT: (A W
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The trend relations of the St, Lawrence rift
system are similar to those of the East African
and Baikal rift system in that; (1) the gross
trend of the 5t, Lawrence and Baikal rift system
confoerms with that of the Grenville belt on the
one hand and that of the Appalachian belt on
the other, (2) while the Z-shaped Marginal Sepg-
ment closely foliows the boundary of the Ap-
palachian {old-belt, the Shield Segmenis have
trends nearly at right angles to the fold-hbelt
and are supcrimposed on older rocks discor—

dantly,
EHIEHROGRWENRE, SHEEMAMKRBBTEN
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“We conclude from this that (1) the sensc of
rotation in a given hanging wall does not indi—
cate its transport direction and (2) the bounda-
ries between tilted and non-tilted parts of ex-—
tensional allochthons give no information as to

the extent of 1heir basal faults beyond those
boundaries,

HERNBHITEANER: (D HE L&MW %7
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Deltas may be divided inio, first, those
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which are formed in lakes; secondly, those in
inland seas, and thirdly, those on the borders
of the occan,

MR O =2, B EAEWMRTIBEE Y = M
s WA RMEERN S AN S AR
#Ho
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The use of radioactive isctopes to determine
ages is well known; in addition, studies of the
stable isotopes suggest that: (1) sulfur of some
deposits prohably comes from deep (mantle or
at least well-homogenized) sources, whereas
other deposits contain isotopically distinet sulfur
derived by fractionation of sedimentary suifate
through biogenic or other processesy (2)stron-
tium isotope ratios (initial Sr38/5¢r87) of many
ore —associated intrusive rocks show derivation
from subcrustal sources and may indicate that
the metalis were also of mantle derivation; (3)
variations in the isotopic compoesitions of gale-
na and rock lead can reveal not only the sour—
ces of cres but also to some cxtent the geologic
history of basement rocks {rom which they
were derived; (4) ratios of the light stable iso-
topes(deuterium-hyvdrogen and Q$/0'3) in ore

fluid samples recovered from liquid inclusions

266



give clues to the nature of the water(magmatic,
connate, meteoric) and hence to the prohable
source of the metals,
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One of the most important advancements of

recent vears in tectonics has been the recogni-
tion,not so much of an orderly world distribu-

tion of seismicity, which was already known
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and commonly accepted since Mallet’s time in
the middle of the last century,but of its rela-
tion with an cqually orderly system of global
tectonics,

VN, Mg EEHEZ —, FETANEIHE
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Primary silicic minerals, some of which
formed through the devitrification of glass, oc-
cur in many dyke and pillow lava -rocks, indi-
cating the presence of much more silica than is
known from the major mid-oceanic rideges,

BAERERT Y (g — s iomad sk BB g 7=
FFZEEIICREE P, ZHsRBR R ARSI XY
EAEEREE,
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Knowledge of the magnitude of aren that can
he affected by thesc processes can he applicd
to the more difficult problem of interpratiog
large—-scalc epeirogenesis on continental blocks
in the Paleozoic,

THE 2R mEBEmEEU b, REFRER
A g o B R e T A B B B T AR R B 7 Y (R B,
GAHE. TRAMEBZXEERAZHEES, BERk
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The DIGHEM system is of thist ype, Secon-

dary magnetic fields, both in-phase and quadra-

ture with respect to the primary field, are re-
corded at one or more frequencies cf the order
of 1000 to 5000 Hz,

HMEMSRERBIZIMMAER, X _LTE1000—500045Z M
I — AR LD Z R — R T — RS 1848
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(O EhaBSdEEEgs. FaREEnTERTEE,
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HiInEEEREAA. R—OSEiFdR. 978 E2KER
SBEAE. EXMBHRT, T LESTRSE 4 8EEE
g, HHEREmAR, FRE B TR #Ain.

Since 1871, British effort has contributed to

several advances in the understanding of Precam—

brian tectonicsynotably the dating of crust 3.75

Ga old in West Greenland), the receognition of
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sedimentary successions overlying anorthositic,

basic agd ultrabasic rocks 3 Ga old, which
might represent early ocean floorythe identifica-
tion of possible nappes formed from these rocks;
investigation of heterogencous strain in FPrecam-—
brian complexesy and the determination of po-

lar wander curves extending as far back as 2,5
Ga b, p.

197 4E L3, HM7EFMARRROHWETE, RBTA4
FHE, R (D METHBEZHmIERFE ¥ 37.5
2.4 () JETHEHSBEME. REafkEEtts 2 b
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FERT IR SR B4 250045
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P REBERNAE;:; WERLORSHT NIRRT
RBEBMEON T, FEATEE B S250E, )

There is much controversy surrounding the ori-
gin of the Western Tasmanian cassiterite—-pyc-
rhotite deposits.Recently, Hutchinson has sug-
gested an exhalative origin for the ores from Re-
nison because they are at the same time—stratigra-

phic position as the base metal sulphide deposits
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of the parallel M,Readtc nica arcsthevol associa-
tion of the ore with submarine mafic volcanics
and iron-rich chemical sediments and chert; the
presence of preconsolidation soft sediment struc—
tures in the orey the enrichment in PO~ in the
chemical sedimentary rocks associated with the
ore and the REE data which suggest that
sulphide-carbonate, and silica—rich strata alt
share a common marine sedimentary origing the
lateral increase in Mn/Fe from massive oregy the
presence of pyrrhotite recrystallisation textures,
a metamorphic fabric in the pyrrhotite-rich ore,
and the stratigraphic control over the occurrence
and distribution of pyrrhotite polymorphs; and
the spatial and genetic relations between the
stratiform and underlying fault-fracture con-
trolled ore,
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The concept of a 5t, Lawrence rift system
was first proposed 11 vecars ago.The rifts of the
water—covered eastern half of this tectonic fea-

ture are still largely hypothetical, although the

basis for their existence is stronger today than
it was 11 years ago,
FTRIHF NS EZWES, Z14FRIE— & 3 ok
o XN ERNA MR EIFPOKBE, XNSHERE S ER
BAERPER, URSRIEW AN R 1 LR XS
Ta
GRBE . ZHFRIRLROBSEE IS5 KR
HRE . XM EFIEAPOKBERGRPET MR AR ER
FRIER, BRENSREFENRBIBIENESRLS T, )
The Anatolian fault itself can be shown to
alternate with the Border zone in lony periods
of inactivity, as is the case between the Dead

©9G and the Border zone, although here thercis

a longer period of overlapping activity.
MANICFER BA SR, BH5KBRBEHNDEN
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No CO,-bearing fluid inelusions were ob-
served at Red Mountain, although crushing stud-
ies on one sample (RM1003) showed that the

inclusions did contain a noncondensable gas, The

identity and qguantity of the gaseous phase was
not determined, although the vapor bubble did
expand upon crushing,indicating that the inter—
nal pressure was greater than atmospheric,

PET A KB A LB & CO L T R B, (et —
AR (RM1003) PFifk iSRRI, 7% %k X
AE—FHRRERN Sk, SRMYRAREENE, R
ERRBNXAESBEEKT, BIHARERSEH.

However, Donovan's results loek highly
promising as a general guide to petroleum accu-
mulation if it is ultimately proved that (idres-
ervoirs leak, (2) the escaping products reach
the surface, (3) these products Iinteract with
surface materials to bring about discernible
changes,and (4) the changes are detectable from
spacc,
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This last view might seem to apply to the
sand—-rich hazy anomalies if toxic hydrocarbons
have damaged the grasses and sage, allowing an
increase in loss of the fine fraction from the
soils, or if beneficial hydrocarbons have {os-

tered thicker vegetation that causes the sand to
pile up,
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The second earthquake is an affér;h;ck of

the {irst if the following conditions are satis—

——

fied:the distance between their epicentres is less
than R (Mi); tj—-ti<T (Mi)y hj-hi<H (Mi);
Mj<Mi,

MRE-RIBBEE - RBEBHAE, BALFEET
&M FEChLEHRPERENMFRMD; tj— ti<TMi),
hj-hi=H(MIi); Mj=sMi,

GRE B B RHERE - RIMBHRE, MEHE
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T(Miyy hj~higsHMI); Mis<Mi, )

One of the most commonly used instruments
for space imagery and observation is the televi-
sion system,which is popular because of small
size and weight, lack of moving parts, and the
ease with which images can be transmitted to
carth,
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The usual treatment of mineral deposition due
{o boiling assumes that the steam is lost and the
concentration of the solute increases until the
solution is saturated, then mineral deposition
occurs, This cannot be the case in this experi-
ment since no steam is lest and the measured
concentration of the solute is much smaller than
the saturation value,
FHRT AR TR, EE PRk, B
VORI, SRR, RUE BT IR, M kR
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It seems unreasonable to insist on applying
a linear constitutive equation te selids subjected
to deviatoric stresses in the kilobar range, at
which actual miecrofracture in erystals can be
recorded, or to slow-rate unidirectional flow
which proceeds for such long time spans that
the memory f{funetion ¢ (t) cannot possibly
preserve any physical meaning in terms of the
original position of particles or crystais,
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Hydrodynamical calculations by Tozer and
others indicate that convective instability in the
earth’s mantle is reached when the temperature
gradient exceeds a certain amount, which de-
pends on the viscosity,the diffusivity,the coef-
ficient of thermal expansion, and the accelera-

tion of gravity.
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isolated occurrences of pillow lava, serpen-—
tinite or gabbro cannot be regarded as ophio-
lites unless there are grounds for believing that
all members were originally present and that the
isolated pieces are either tectonically detached
or parts of a poorly exposed sequence,
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The basal contact of the ultramafic body
was drilled and intersected on this line at 9,5
w and at several other locations along the stri-
ke without encountering mineralization,
S T PR RO RS B A AT T 4, I SR
0.5 W AL AL BRI oML A 4T H T MR, Bk
b/

One of the mair applications of induced
polarization is in porphyry copper exploration,
because it provides a means of directly detect-
ing disseminated sulfides, which do not appre-

ciably affect the resistivity of the host rock,
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The classical economic geologists long ago
established the association of ores and minerals
with various igneous rock types, such as tin,
tungsten,and uranium with acid rocky porphyry
copper and iron oxides with intermediate rock;
cobalt, ilmenite, and titanium with basic rock,
chrome, nickel, and diamonds with ultrabasic

rocky and gold with greenstone,
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Through further opening double or multiple
grabens may thus foerm leaving in between major
horst blocks,
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Since such discordances are rare or unknown
in the modern major ocean floors, as mani-
fested by the magnetic anomaly patterns, we
infer that the discordant Appalachian ophiolites
were generated in marginal ocean basins behind
island arcs where the spreading may have taken
place in a disorderly manner along discontinuous
zones that are perhaps randomly located or
randomly oriented,
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It agrees with observations Dby gecologists
who have had extznsive field experience in this
area, and who have shown that o¢ld inverse
faults are heing rcactivated as normal faults
since the Plio-Pleistocene,
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The contoured numbers in the cross section

are the phase of the total electric field, i, e..
total gquadrature field divided by total in-phase
field,In this case the in-phase field is the field
of a2 homogeneous earth because there is no
resistivity contrast,
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Fluid inclusion studies document a sysiem-
atic decrease in the temperature of deposition
of these different vein sequences, from Lot to

cooling solutions and, because there ars readi-
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iy identiliable crosscutting relationships be-
tween veins,an unequivocal interpretation can be
made regarding at least one aspect of the hy-
drothermal process. fracturing of the rocks per-
sisted through much of the time quartz was
being deposited,
FEROBEKTIREE, XU RAMNKGRIEER, HE
RN, TRRELERERE, ERMEESENMRZ
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A R, SR ST IR R I, PR AR R
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So it is hardly surprising that the only ref-
erences to mineral deposits in the early conti-
nental drift literature cccur almost incidentally,
when distribution patterns were used merely as
evidence to test the hypothesis,
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Pre-Laramide rocks present in the area consist
of the Triassic Ox Frame volcanics, exposed
on the south side of the orebedy, and the
Jurassic Harris Ranch Quartz Monzonite on the
west, .

ZRBEEAFMRRENES, AFE=80NE KRR

WA M EMED LR EES AR _RE WY RE.
K HRTOROMY, WEE R BETRED
BT,

GRAHE: ARHBEGFRERENEE, hHBTF

PR Y = B2 B TR OE B AR KO A B i B
LR EH 2 HFA A AR, )
The fdiamondiferous conglomerates have been
deposited in a climatic cycle with sporadic,
heavy rainfall, resulting in torrential move-
ments channelled in a localized drainage cystem
independent of the present one,
EEME NIRRT R SCR AT, B
FISLEINSE, RS PR R T M ATk

GREE: A2 ENBEEESERRSNEKER
KRB AKRTMBEZHNEERB/BTHUELG TRM
fo D

Hente the increasing urgency in the search
for ways to predict when and where a bnild-up
of strain along a fault will finally produce a
slippage, .

IERINME, AN @SRRI RE &, L E B i1
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It was suggested that crystalline lithologies
might be better subjects, that narrower band-
widths might provide better results,or that topog-
raphy might best delineate sedimentary rocks,

HAANARGRWEETEEBFN GIB) M &, HA
HEQTM&ﬁTﬁﬁWIﬂﬁ&%sﬁﬁﬁﬁﬂﬁjuﬁ
kA B ILAR AL BURS B o

(5) FIWMIIEIHIAAF P “E” , RRIEIRM & &

WA ALFRPLEE ARG, EF R ZE BN
A MRS %, RIBLETIONESCHET D E R ¢ Wl
- XA R ST 3, RSO
AR BFHE, LA ERECRISEEPTIEEL R, 758
FRBEEEREE Y, AN TR AR “B” kR2g
R, .

The writer does uot wish to execlude the
possibility that slow influx of new magma and
gradual mixing with rest magma caused the broad
reversal in the {ractionation curve, since posi-

tive evidence on this peint is lacking,

EEFEATHE A RX PO, WFHERNMRBIEAM
EWSRABENRA, 2EMANER BRI BN,
ot 2 A 50 X — R R IE .

GALE: fEEFNTHIGISREBEIGERS
BaaRBRETIES BIF BB B tede, B
HBRZHRREX— KT EHIER. )
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These rocks and deformational events all
are late Archean in age and date from 3000 to
28300 m, y. ago,

XA BRI AR R R AR, BFE4-30—28
{LEEHTE R .

GRILE. B p RILETBE R 8 2R & AR
430 —28{LAE R IE T . )

The most interesting group is the first one,
decpseated orebodies greater than 4 Mton,

BEELOAS %, WERKTAE R R
.

CGREEE: BEEEXWEE R BT 4 THIRE
AP 4 D

The surprising property of this and many
other profiles across ridges is that there is a
reasonably good one-to—one correspondence be-—
tween any anomaly on one side of the ridge and
another anomaly at thc same distance on the
other side of the ridge,

EXA-BM A FERPE MR EEE S AR
By BN — RS — 452 % 5 R B — AR S B Ry
B—AREE B — R,

GARE.: XAREANFLERPE MR B w38
IS REPE-WNEM—ITRES$E Z— 0 H H
EBR LB E-ITREZHE, FEBIAGH - — X B
o D

Precambrian and Early Palaecozoic submarine
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exhalative Sn and W deposits are both present
in predominantly thick deep water sequences
containing pelites, minor carbonate, chert,maf-

ic volecanics and quartztourmaline rocks,

AR AR R REERIAE. 89K, 27T
BREGREHART, DHERS. PEBRRI L. BF
. BEgEAENGE-BE A HRRER T,

G, WERCHMETERBERS BE. &7
W, MFETEEEFRRE. PERBEBRINE., BAA, #5
B E AR~ LS H SN EREHE R, )

3. EE8&%

BT REABNE DGR E, IR0 B0,
BRIWSXLBMEF, FTREHEAGT, THURBIE S
B, REERRBHEFTRELE, EEWUITHEEST
HI B A,

(1) WERFHEDTIY. Bl

A direct interpretation of the hypsomeotric
changes is complicated by the fact that sea level
also has changed during the geologic past,

BEEBREEFHEEAERE M, BRTER I F B8
(6], #1354 T Fih.

GRS XPHEEEANEEAE, R b
NPT A T AL — R E k. )

The special interest here is the insight into
the question of eventual earthquake prediction

which, if it is ever to be achieved,will only be
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so through a thorough undcrstanding of the
processes involved in the generic cause of earth—
gquakes,
TEXT, FAPGAP RS RHE M, RESHaE
G REOREFBSMAEGRNSHIER, ARihER
ol (51 28

GRMEE. ZEXTH, FHNE Y AREEELHHE
PR, SA-EMME RS RES, AR
HFFHERE - REETa®mY S ER. )
Based on the idea that the human eye disting-
uishes in three wvisual coordinates (hue, satura-
tion, and luminance), whereas only luminance,
is distinguished on a black and white image,
pseudocolor enhancements were produced that
have a particular chromaticity-luminance com-—
bination for each gray shade of the original
image,This permits the use of all three visual
coordinates in  the enhancement technigue and
presents each gray scale as a different color,
ANRRR UK =0 FSER, BHa. KER
SR, RNERARF ERERASRE; BEXHES, o
BT EBAEMmEK, EFERL LT KAt Bas—
MRERPBA-REMA S, X, ERNRERD, WK =
ARFEREALIME. FEEG—RBRERERN —-FHRE
HEE .

GAHEE: MBEBALHRES=MABE RS EEX G
B, WEMRE) TATREEEZESBA EH X HRTX
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(2> EmEEL, FHE, 75354 TP EIES,
BREETRERSEN, mFR AT miEFAER
KR, FERIGESSATES, BWIEWNG, HMKE
HaoTHEES L. BABXENTPHRERET, RS
FhH, E®IE,

Although in this article we have been able
to cite only a few ophiolites containing primary
dioritic—plagiogranitic material that was not nec-
essarily produced as the end phase of differen-
tiation of the tholeiitic magma chamber, it is
probable that more detailed worlk in other places
may yield further examples of this,

BIIEROCPERF X RS ESER S FHAEN £
A-FRERED RN, R, sy 3me 8 i
HTAE, BRESH — D RELXFMSER. FaRics-# K
a2 A — R NBERESRES IR 2eH
i/

GRS BAREARCPRITAERE L R asREa
FRENRKE-RKERSY RN, BENFR—ERAET X &
BERESRERNERESY, i KA ms
HEMT IR — B RARHNEN. )

This category of detachment includes dip-
slip“hanging wall drop faults”, which are de-
veloped by differential uplift of duplex roofs,
and “ount—of-the-syncline” thrusts which develop
from overtightened fold hinges,
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ZRFEHECHEBE-E M LA TR EE A
“mRlzsha” i EWA. ERBTESHAMIERME
LAFRmEF®, JEH R R SR REW
A

GRILE: XEFENBEUEE FTELAH AR ZER
Y& & Fr 4 BRI EB B~ ganny Tk 2” &
WAV RPR AN EE T R W “m AL 2 S 7 o M
Ba )

Carter, DBrooks, and Walker describe the
Kuridala Formation as consisting of some 2400 m
of quartzites, arenaceous and micaceous schists,
slates and, especially in the vicinity of Pegmont
deposit, amphibolites, which appear to be hoth
conformable and discordant,

RERS. HEENRTRIENER, BEEARHMNE
FRBEZ 24000k, MANE, BERAEMZER 5. B2 4
Wy JLHEMBRETREE, REBSREAE S UEMH
NP

GREE: ¥, 550075 FRTE 05 B I3y 4l 3R
NHEBA2400KHALE, BRSNS BES. HEUE
FeA R RS T R 2R S AR & M A
WH e )

3) FHMERWEHENIE “X” , FEEEG F 9
FEEWH—KBFEHBERNG, mWEEPHEE. BRERE
WIGE, ST88LERR BAHK. 8En, —Bau
AP EENEARNES, BEARE, RENENE
BRI ERRE “x”, CREY, REDEEN W EE
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So BRETLURHER BT, T, BUEXEAHG
EEREEFN, ARERBEELERD. ARXHEET
B, WEEFEICAFHWEL, BRARERE, Eard. B
LI
The systematic study of the margins of con-
verging or diverging continental plates and of
strike-slip faults that trend alomg arc structures,
as well as the identification of their relative
rigidity, is of considerable importance not only
because of its significance in global tectoniecs per
se, but also because it is precisely in these
zomes that destructive earthquakes occur with
great loss of life and property.

F O R BN R %, DRESTEBY
LA -, SFRLA AR AN, RN R E
B EARA2RBEFREEE B, mARREEIXLE
MR, S RAENEAEGM T EZEXRENREERE,

Gl ross: 2 REER B U B AR Dl 25 5 ¥ g TP G BE
R R -BHERAEEZMA U R EMNMENEESRN 2 2
HYEZHR, ANEAEELHRWENEHFE Y, MAR
HALEEE XSS RAEFEGMM P EZEE RBRAK
HrEHE, D

The simplest explanation is that when the
Cr;0); content of the magma was not consumed
in the crystallization of bronzite and chromite,

chromian augite became a stable posicumulus
phase,
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A ENN, HEEEARRT MR s iR S A,
XS RWERE.
| GREH BRANERR. SERTRCHLO,§RE
HEE A MRS R AR R TR, SR EEOR
BT A eoe p HE L W i A, O

The computied velocities of convection in the
manile arc ef the order of centimeters per year,
in agreement with the proposed velocities of sea-
floer spreading,

HEB 34 PR VB, A EERIT R, X SRS
P kEmEREE .

A notable feature of most analyses is the
very high chlorine content, often between 1 and 2
per cent, which may reflect the chlorine—rich

enviranment in which the sulphides were deposi-

ted,
REBATHRMWBERERINSERA, B¥AER
BZ—. TZE, KRBT SASIUEE Y A,
Water, containing base metals dissolved

from clay particles, organic matter and fine
authigenic sulphide while permeating through the
Lower Palaeozoic rocks, rose zlong the fracture
intersections and to some extent along the east—
west faults,

LABEL T HERAAM, BAKLER, IR
MEREFAYPBERERERE, XHEREAOK, B
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In contrast, Figure 22 shows four-freguency
vector electromagnetic data over the [Ireddie
Well deposit, a shallow massive sulfide body in
Western Australia,at 2 location where overbur-
den conditions are more favorable for applica~-

tion of the eleciromagnetic method,

M, 227 i T 3B BURT IR L RS B
BB, S ABCH IR — RIS YOR T B, X
ST 2 R AR e T B SRR

These additional corrections do not alter the
evidence for no substantial net movement in
Australia relative to North America in the post-

Conjacian to pre~-Campanian interval,

ETHARYE R G BRI TR ey
BHEHWIEE, R4 XS R ERICE.

GRS X8 FERE R 2 028 O R ok 58 W 1
Je B2 I 38 2 T IR 2 R LB B im s k3%, )

An approach to solving the problem of sep-
arating sea level changes from phatform hypso-
metric changes has been discussed previously and
is only summarized here,

B TP 7 LR A AR LR JE % 1 1
B, RAECZFITEMBRNE, FTUAXBERSREEE,

(ALg: REcZsfideeTEShSme s
BALK SRS, R RERREERE.

The significance of opaque oxides of granit-
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oids for tin mineralization was covered by
Aranyakanon, who noted that granitoids accom-—
panying tin deposits have little magnetite, less
than 0,02 wt,%, bul “lin-barren granitoids®

contain an average of 1,26 wit,% of magnetite,

KTRRERAABRF GBI LA IR L, X
RERECEET M. B, S8 A 2 QA%
FRBT#L, HERARLR0.02%, R “HHERERY
B ERET R THERYNI.26%.,

G H8.:. EREXENIFEHAMYM G LERNE
XCHEHSETREENERSRSBET RS, RER
MF0.02%, B “RFERER” HERET I EHERY
1,26 PR FEET UM, )

(&) GERILNS, MEHNAEX. ITEHRER
FRERBEAR, FHWEREZEEIEEDTHSEER
535 oM E%ﬁﬁ%ﬁ%ﬁﬂiﬁﬁ MTRA. R NERE LA
THREBRENZEXE, TR OTHERMEE,
DS BRI SN ER Mg, Hln.

The other three orebodies occurred nearby
within areas which had been previously tested
with drillholes spaced roughly 1000 feet (305m)
apart, bowever, nonc had imtcrsected the ore-
bodies, They were discovered as a result of the
survey shown in ¥Fig,30.7, actually within a few
days of each other,

PR SE A AR = 4 0 OB 0. TRUR G B S5 R R
. ZMWETE, KR EMIRBARILE. RN,
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RRTEERT Y B ES A 10005E R (30538 RETLIREGT,
AHRE 4 SLSGERT &,

GRIEE: AEMHEESTEM=Z47 4, 8K
LIET 2 BRI AL 100028 R (3003K) {P?J%'iﬁ:ﬂiit- o, R
i, WH— W ETEEE, H0. 72 RMELTESRERE
Wk, LR EETHREMWAEREE LK.

B, HAL =A@k i L, fsemgRag Ky
1000BE R (3052 WYfLIRFEMMXEREN, HEEFH
— AT T . BEiIRERETHI RN ZR AR
W, RGEEERR AT LK, )

Thus, in spite of the considerable volume oI
data {for carthquakes in the present century, a
muchh lenger period of meaningful observation
seems to be needed,a requisite that can only be
achieved by resorting t¢ macroseismic data for
earthquakes prior to this century and choosing
ior study regions which have a long and well-

Jocumented histor:,r

%Eﬁﬁﬂﬁﬁﬁ%ﬁaﬁ%%%%%ai*ﬁ$$ﬁﬁu
BRI RHLEREN, FEEIRRIT B A& A I SCitin 8 R —
SRR TS, A TEB RSB R,

GRIEE: Hb, ST AMAhZErs, FHHEN%
A IR, EREBACT RN E kRS R —
Ko XPPEER, RAEB T AL AT A Re Bk
BREEAWMLR BRI RS K, 4 7 ik
EZ PR
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Estimates of the amount of contamination werc
obtained first by mineralogical examination in
reflected light to ensure optical homogeneity of
the pyrite and second by determination of alkali
metals to indicate the amount of host sediment in
the separates,

BREMAETHE, SRRy ieig, HiEEa
BEHMSRRBY. ©UERBRERNETHRTT, DIESEHE
B ER . EEBERER T IIRNSBY P EFY
B e, ‘

GRIE#: BRENEITEBEEBETRHETHT Y
FRE, URABST R RN RE, BRBEIHE
BUBRBORYHETIHHER, )

FAT B

1. JAEErHAEA

PSR HRR B E TR R, 4 Sl Bl F MR i BUE 3
FRlE R FEIE. HAE, SR AEAN— B E L {FaiE
W RAEEREZLEMNSEN, FAER, NREREE.
BHEEF R FT T, RN — bR B H E 8k
#H, FREXAEFE. A

Continental drift and tectounism caused im-

portant climatic changes, which required new
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adaptive responses, A new class of vertebrates,
the Mammalia, originated and spread rapidly

over all continents,

KEEBTHEERI_TERHSEDL, HL, &
WAV ETL. RSP —AFN, WA hy & 3
T, 3% BRI B B ik

G KEZSBEmMAEERSIRTER O X B2
b, BEERIHENERN. TSN, wAE
Y, TEPTA RKR LR R M. )

The rhomb-shaped outlines with some traces
of two cieavages prohably correspond to replaced
carbonate grains, but some might represent re-
placed amphiboles, Some rounded outlines un-
questionably represent detrital quartz grains, In
some places these outlines occur throughout the

sediment,

HE PR WEEIE R, WREH M PR R IR
R PR, A, AW EEEERTHANRSG. A&
BERIGHISR N RE LT EBRRE. Gy, JAETY
MO F R R FETU B o L

with a near-zero temperature gradient the
amount of heat conducted across the two-phase

zone is insignificant,

iﬁﬁﬁ?ﬁﬁﬁﬁﬁﬁﬁ{fﬁ it — ﬁ#ﬁfﬁ%ﬁ@%‘ﬂ%mﬁm
This is likely to be a good appreoximation

because the vertical temperature gradient in the
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two-phase zone will be small so that heat trans-
port by either conduction or single phase con-
vection can be neglected,

A AR TR MR, BT EE IR
FEMRAS, Bk, g iHESE R R e R A A
AR

I feel that while such fluids may in part be
responsible for some of the Mississippi Valley-
type deposits, there are situations where the -
eredibility of such an explanation is stretched,

RWEARXBAERTREL — RPN 4 B 5 K
AR IR, AN 2 0 0 T B 8 £
1.

The type of deformation bhistory whether it
be coaxial or noncoaxial is immediately obvious
in that noncoaxial deformation hisiories produ-—
ce diagrams asymmetric with respect to the prin-
cipal axes of finite strain in accord with sym-

metry principles,

T R RIGER RN, BBHENRBE T
PRI, AESCRTE I S A B AR R T B 2 2 SR
HER, XEMNHREE—.

As the name suggests, these instruments
form a frame—type imape of the infrared radia-
tion emitted or scattered from the area under

obhservation,
B B, BOR 0088 A1 LA UL BE X 320 A 41 48
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In regions of the world where rock expo-
sures are sharply defined (mainly in deserts or
other areas of low vegetation), the correspon-
dence of landsat viewed surface geology patterns
with those in the maps is almost self-evident,
EEF LARELEESH MK (EEEPER MM
Hiad X)) , MEEBEE FMESH N RARERN 5K
LR B, B R R WM e
Greatly undersaturated feldspathoid-bearing
rocks which occur not infrequently in the Rast
African and Rhine lava series, are urknown in
the Baikal region, and carbonatite and uliraba-

sic alkaline rocks seem to be altogether absent,

H1 R K M & R T RAE T R R R S 25

PRBAE, FAENKEHRRT: RRE IS
PEE B R LB,

The association of phosphate rocks and scd=

iments with carbonates is common,

B w R UURY SR, BF A e
GRS BERRERE TS R VT Y SRR S 1 e 4

HABE, )
2, FEiEiNSZH

WEREEATP, FERU “E5E- BR\ B—JF
B-? o BAEFHENIR. REDFHSEHME, B
298



-y owy 7

L

[ RS RE e e G T AT NGt 1Y Evall QU ) BN 1/ 1
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A4 RIRRSE, 94, .

Drill core from the unit was sawed longitu-
dinally and onc half of each piece ground smooth
with 6060 aiumina, Coated with immersion
oil, these slabs wsare studied with a binocular
microseope, and visval estimates of the propor-
tiorns oi clivine, bronzite, and chromite were
made jor sach layar. ‘

ufi"*E{ B AT DI AR SR IT, TS RELE O
ﬁ{l_':f‘:‘ﬂjﬁﬁﬂ ':fﬁf*hiﬂ?]’ﬁ: R, ,;.J.EFMS{?'E &t
WU I W VST DA . IR S Tk L
#lo

As the velocity subsides, the largest parti-
cles are dropped first, and then progressively
fincr particles are deposited,

GLEREARES, LR SRR WIRULE, A RBR K

l’fﬁ{mfﬁﬁ.u

T, Atwater ias proposed a Tthistorical se-
quence involving subduction followed by trans-

cursion in western North America,
TLITRRRAE W, 53 PR IR R 0T 50000 /5 T2 S0
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PRI BB EEF )

The development of an wunconiormity in-
volves several stages ; the first stage is the for-
mation of the older rock which is {followed by
uplift and subaerial erosion and, finally, the
_younger sirata are deposited,

AEAAEETERHE, HRREES B W I BUE
H, SR RIERM i & Y B, :@F%ﬁ%‘f%ﬂ% t5En 8
REM.

The dykes consist mainly of granite porphy-
ries with subsidiary quartz porphyries and plag-
ioclase porphyries, ’

SRR L B PR, RKEA NI RA KRS
e '

In the unusual case exhalative activity be-
gins in a tentative fashion, so that the normal
marine milieu is dominant over the hydrother-
mal contribufions in the very early stages of the
ore-forming episode,

EREFLT, MRESILAHBERERITE, UERK
FEBRHAR, RERGRSENE, URRERNS.

Thus one does not penerally consider the
possibility of spreading near an island arc, Ad-
mittedly, there is very little doubt that the ophio-

lite suites eof orogenic belts represent remnants
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of oceanic crust-mantle sequences and that most
of them, especially those possessing sheeted
dykes,were formed through lateral spreading. On
the other hand {icld, siratigraphic and geochem-
ical data on many well-developed ophiolites
around the world consisteatly poiat to their

close spatial association with island arcs,

Bk, —EANARSEHE—BCR TR ¥ %
s REME, BIIHRBSESELEE KT —HBT
ﬂmﬁﬁ,ﬁﬁﬁ*ﬁ%%,%%ﬁﬁﬁéﬁﬁﬁﬁmﬁﬁ

HE, ABAMMYIRERERN; 2076, FXERE
MR BT BRI ESE WEN R, BERRAH RS

Tk, URIEFARSESENESEIRERER.

. Although miper layers of chromitite are
found in ultramafic rocks,the major chromitites
occur in leucogabbro and anorthosite of the up-

per leucogabbro and anorthosite units,

BRERRRRS AP AP RS GRARE, HR, 8
G B P LB LI I R AT E 2 R T B 9 4
B mHCa: o

If a centrally located pressure source derived
from the emplacement and cooling of the quartz
monzonite porphyry were solely responsible for
the fracturing of the porphyry and the Ruby
Star Granodiorite, then fracture densities would
diminish as a function of the inverse square of

the distance from that center,
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Inasmuch as the times of dike alteration and

vein formaticn spanned the hydrothermal episo-
de, we conclude that the muin-stage minerali-
zing fluids were ilkewise cof meteoric crigin,
T2 bR A T Bk R R R ) BT 2R R R ARG Y, J:'Jf
L}lﬁfi’]%:ﬁj:l:ﬁ’ri B 4 F BT HU AT 8 JR A T B A
Ao

. FERBXMEE

TR E G fevh, R0 AF LI VB — i ) i U
RSP R S ST IR R e, e A ahAT o, H
BIRATEETE. B, ZERNEHURREE R, SOLLEnH
BN EOIER, Es T8l 38 S

converging plates S A b
diverging plates BRI
subduction e
obducticn AR
anticline 15 45l

svncline lay 45}

herst Hir 22

graben EhET

...... o 2

The moiion is braked rather than driven by
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shear in the boundary layers,

MR RBYIh, ShiE wﬁﬁﬂﬁm,mTﬁﬁwﬁ
.Fﬁn

Scme trenches are steep, rocky canyoens,
others are gentle, {lat valleys filled with sedi~
ments,

ﬁ“mﬁﬁ%%@m%%,uﬁﬂmﬁﬁ%ﬁ
mﬂ%%%ﬁu

The Pxerre Shale is underlain by the Nigbra-
ra Chalk and capped by the Fox Hill Sand-
stone, all of Cretaceous age,

E/RFUR I AR O R TR, SOV S5
B, HRB B,

'\\\_T

PRI

4. EBE LR

PR E R, BRTHEERYASE B FE
3, BXITCERSZN, N REERWMEI MRS NE
WEGA U, EREERESEMER. Wi
in the Earth sciences, many of the mest

vexing problems result from, or refer back to,

varying interpretalions of definitions and classi—
fications,
LM EREL vy, ML RS, BE TR
T TR U S 2 AUOR B R

There is no direct oue— to—one correspondance

between m and M,
Emﬁmzm,&%ﬁﬁﬁfﬂ~mﬁﬁ%ﬁ.
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The amplitudes of seismic waves vary from

station to station, depending on the azimuth and

on the radiation pattern at the source,

S ROSRMES B O R AR TR 00 7 IR 3 S
Al

R BRI SRERN R R

MESBERNAERTSEY, T2EE, HEYUEFE
WOCEK, ARBEZHEMBERIL, AEE EH 8% 3. 1B
Vs FPEBHE, FRFOUERETEN A DERE, KRN
FBEEHARREEILER, B4 —HE,

BETE L RBLE E IE G, —BRENAEEEIR
SR A, BEREIEN, BERMUERELREFESN
&L, HHESRBRANERIN. RRARSBIEREE
REEENENT. VRBEESL, EEASERAR R
g AR T

FHGHT, BHREREORN,

“BETAN, MBEEHFESTHTIEL/NATITHET. X
FERNESRAEAAMERTNSHE RS, WRisy, na
B, BfIta B E=1T2UERNEAT R, £
BB YA AU EENH I RRE%R RN E2EEY
X T

It is now probable that the earth’s crust is
at least 4580 m,y, old; rocks of this age have

304




been reported in Eastern Siberia,Simple organ-
isms such as bacteria and algae have been found
fossil in rocks more than 3000 m,y,old, and
multicelled organisms have existed since late in
Precambrian time, more than 600 m,y.ago.
LRFESCIESERAIERAEY, WA PIPRBETF W, B
AR BRI, RMCEREI, e iSd A BRI,
PROREE . - B X BB IEN
| “HE U hRFERNSTRTHRESF 46.8(LF. HikS,
FEP{H A AR BORE R IE B, B LEWM WA A
Hy, AU THRMEAY, MERMERELG. EES 61
FENBRWERLE, DEFTEAMEY., ” TRBREE
ETE I X R
B, TR WEICHREEXR, B TEIFLER
FEXWBRNE. BEXRRST, MEXHEBRK &
T, SRASHEMMET. BR, FETHRXMNIE X
> FAAETEIXRIERT, BAEHEELERLREN,
BRI AR A, W EREARENN., BAEEASkX
Al A SC BRI R Blin.
The mineralization (Cu, Pb, Zn) commonly
is {ound in sandstone, siltstone, or carhonate
horizons, or their melamorphic egquivalents that

are closely associated with submarine voleanic

rocks,

SHEKLEE VR XRNDE., WA SRR
R, BWA Cu, Pb, Zng bR,
(RREE. ERE. BEbs RIS 8 e ks
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FYIH X WM RART Y, @YW AECu. Pb, ZIny
LR D .

M M BETEIRERA, WA their B LU 38 AT T 19
sandstone, siltstone or carbonate horizons, il 7] D) Bipk
Fscarbonate horizons, #EiFthatpf5]| SR EHE M AR L%
MM FE T RER, BHERNE—MEBEE. HE,
B — SRR SNSRI, MW BE hARE
JGe |

Fig.1, Schematic indication of four ways in
which oceanic crust might be emplaced on acon-
tinental margin as ophiclites,

Bl ANEFERRGDERUBEBRAVIEF T X7 E
o

GRibg, B, AREAE et Rz sk B igfe
AP 77 308 B ED

Mo B ETT I EoRkE, PR AT ET LB B,
PR T NPT E IR —, HMcontinental marg_inh
YEHER os ophiolites, (R MERET A REECE, 55 24
PEOC TR 4R SRR Y,

Those primary ieatures thai arc most com—

-

monly used are ripple-marks, cross-pedding,
graded bedding and piliow structure in lavas,
RE RS e T W s AR B JE Bk R, AL, R E
e SR N AR
GRHE: NR 135S AR E S P R,
R BERHERIEIE, )
He suggested that further cxploration for
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copper should be conducted®along hollows, runs
and linear wvalleys” because of the erosional

weakness of ihe mineralized rock,

fliihJs, TR W IH. WIKFEJZSY B
Y, HAhvina ”ﬁ%{hfﬁ@ﬂﬁ@ﬁﬁ{h‘;ﬁt%;
G, 'ﬁﬁb‘s/’ﬂ: HT P e s REmERMESE i
PLT — 5 b S i 5 M e, IR TE 2 R O
Quartzite is thin to medium bedded,parallel
to cross-bedded, often cross-laminated, and
locaily contains contorted bedding,
I EMRARSEEN, AHRNE SR
o, WHZELHE, RiEgimnEA,
G L ¥ Eﬁfﬁ%%*%ﬁ I, PR TEER,

Since these metals have been repeatedly recy-
cled in or at the surface of the crast, the pos—
sibility arises that they may have been selective—
l¥y concentrated in certain crustal environ—
menis,

TR AR BRI AR RS EER, B
R ER e b T S N A S TR £ A il

CGAHE: HTRHNEREERENEHNZLE LR
HEET, e )

H__tﬁ"""%&'fqﬂ ’ﬁ]T lﬁﬁ'i: M\;‘%m 1‘L$£”J:%'! ﬁﬁ:
Eﬁ{’ﬁat x%iﬁo
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RMEE, HERFE THRREEAS, SEFEBRE
YRR, RHMNEMATEERLR, RARERRSLHNAEM
BAERITEWNE A, AEREmREE, FERBR
p o
FEXTIE, RATHME—AEBERLAEREN, 8
Y OB, HAFRIFERAEEAR, (EEEETID 198058
S — RG] REBEET —SEY “HBEF 5O
;I\ WCE L1, HpH—AaF, FEXH & X QW)
T
Admittedly, for all scientisis know, in past
decades the San Andreas may regularly have
gone through cycles of compression and expanp-—
sion without dire consequences ; their detailed

- survey measurements go back less than 10 years,

XA, AMIAN, BRI R AR R
BILFERT Y E PR R T ET, WA YA
FENEE, BNEXFERATRD 40 amEinst.

X BEEFEE, ERCEBXXEEE TR
B, HEABERENT.

BB, TAELBEFNUTRRER, L+ 2 %
BRI 2 7T R 50 R b T I R A SRR PR SE BRI 2
1, BREFEERBRER, BIEXTERAAAEH4EN
B RID .

R, FHFRTH. CEEREITEY 198142858 ¥ %
A TR T,

| FXC, AMIR A, R RR0I5E, BTk
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‘%ﬁ!@?@f%ﬂﬁ&ﬁﬂiﬂﬁKﬁﬂ%mﬁﬂiﬂ%ﬁmﬁﬂﬁ@
MHRFEEFBENER, ISR ENZEA
E2 g E
FJ—F AT ZHMEERANE NI XN EE
HAHLBREUARESME. PMETATFPE “or all
‘Scientists know: e s ” BEVURREBE, WALUE R B
o Hitt, BFERIASEAAETAVRAN, SHRIEE
NE., BEMNATEERNES SRR ERN, A9 HdER
HIHE &,
Wob, [El—BI, HRr e Py LR R RN, EEEE
They are known as anticlines or upfolds,
when the beds are bent upward as in an arch;
as synclines or downfolds, when the beds sink
into a troughy as monoclines, when the {old
has only a single slope, joining the ground raised
from its continwation on a lower level; as
isoclines, when the foilds have been so pressed
-togethe;' that the summits have been forced over
so that both sides of the fold slope in the same

direction,

BICA, %%%@L%ﬁz#mﬂ,ﬁﬁ%ﬁﬂiﬁﬁ
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309




s A RN FEMLN, RUNERHREREG NR
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PO AREE when lF 5[ F 00 AT, FFRNBHREE M T
FESCBHAMIX S A AR IE . AECSCHNEE R
HHNARE, XTWMEICELESN, FHFSHAT Y
3R

The relatively simple reflection phenomena,
occurriug at the boundary between two thick
media, bscome extremely complicated when the
number of interfaces increases and the thickness
of the layers becomes less than the breadth of
the seismic palse,

FXA, EFRDTESREZBIRGRS L, HERRE W
B, (EANRREIRN, HRER AT MR R,
W 2 A2 TR B 2,

FE, EWMARRZRPR L, KRR W
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W, R, IRAEBRNM, SREEAT SR KR
E, MARFHLRSTERILE L.

- BLEERE, LR TR, BRIEZRE
MBI FOChdwhen R AT, FEICA E i
ERELIREE NAGAb B, RSB RENREERITEM 4, B 3 C,
TR SRR Al
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Where ferric or {errous iron are abundant
in altered =zones, it may be possible to take
advantage of iron absorption bands in the near .
infrared tc distinguish iron-rich and iron—poor
rocks,
AL IR TR S SR T, W RT AT A
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