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X PE R AR AL . KSR IEOATEZ LA AN s MA 2l 52 0Bk L iR
Ty BEMARE . RYCE S H A

EHEH TR M EE T X E. AL gMmeifLh. A Emr: S OrbaRE 2R 5
TR 2 BRIRA N 22 Lea Az LT N s AR I 2 o A s e R BE K U BRI o o

TAEM BHA R KIS 2B AR Nl f ek s (B 3.3) FORDRLE
Bk iE T GERACIE, T EAL A AR AR TR, Rl RN AN
BSA—HER G A BKIE 0.1~5 K, IZ4ii] . febda B an, lia I,
R am A e A LA™ ) CoAT . R 955 WK 2 A [R] N4
R, BT A UK A AT D5 A Ak 77 A AL 4

EPERFE A DRIRGS K, FEFCNZAGM . BEdhdr 5~10%, mRHA Ghiah 3,

=
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FRRFBAER, SRR 5~8%, £OHAaRHML. MINA RERRSERA A i
AR HETTEER E W AT A B SRR AR s . HatE A
e, WhAEE, BARERIE N KRR

A i AE AR TR I BeR Y, BRI BICIRE AL B 2, R B AR N
540 B 2 A TR AT~ L, P sy A L TS ol B 4, R W VR B DI 2 YN K
0.2~ JL 12K, WAL . & F A A .

HUERFIE: BURYORMIE, AURAE S5, B RES B RS, AT & R I,
I A ST FEARH Y A CRRR. BRERIRFIRE d0k, k2 0.5~ Imm,
TR 35% LA, WK, AR BRI GIARHRIA& LKA, Bk, T
RIS SCIREE R, Fife 0.5~1mm, FEN 35%AAT, PATFHTM). A% ok, kg
0.3~0.5mm, & 25%/4), Bath IR, & 2%A 40, ki), MoEiky M
iAo

Ml BRI K AL X 7T (137Ma; XS0k, 1983) HEE/ER X M ARILHE a3, 5
Kl RRAR R JEIIUCH 2R e 40 i SRR IR AL A T S
MEERRS™ W, AR R 2 LA AL e WL, 8 TS dl K LR 22 T

HUERFIE: SURYORIE, MWL R S50 0L PR S CRDIR, Rt 3~
Smm, FREUSHE, HE 50%/00) BHACH BRERIR, XU, & & 20~25%). A% (K
PRLR, B 20~30%) B aBE (BERIR, &8 2~3%). BURIIBIERD . BEACA IR A

D8 TR Kl s i, S — ekl
Higit. KiiiEshsazl, WiRkERE .
DX P BT 2Ry 3 A 5 DAy A AR 1) R 7 1 4 4
Wisd, by R L RS R ERR BT 24 4
F, ALV I W b RIS, JEAR
R (B 3.,

JE R WS B 20 AN il
El3.2 AR 136 A EE LPAT IR 841 Al 5 7] 300°~330°,

12z 20 4 Bl 3. 5 2l ikt R
R 6 eIl 7 2 e s 8 U kinh WY, Mif 70044 . K 10~300m,

w9 GH ) ik 10 LR ‘
s 9w A K N B Tk, B RIS ST 2
G, RS PR SR A A . R R AR, LB R BT R

JEZR M W3R 2000m, %79 170m,  SAOE ) 400, i d6ph, Wi 40~50°, REF5
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B, HHEBPE I TR BT AR

T ) 305 = R B A DX e S R o XK ARG AR A AR L DX Ay B A ok R
PRABRE I o XX T WrRFR B F 2 00E 3, SO0 IX P MR B R B i
By BN R ]

312 B HMBRFE
3.1.2.1 WARTEA. BRI AR

FL R BB G Bk 3 2253 Sy A6 2R 1) BCTRA™ ARG 75 1) IR A 21

(D A6 BRI A LA R S 4Lk s i, SZACAR I sk 24 ), JLF 18
ZH ke FERKKIE 2km, —MFE 0.5~1m, JEEIEK 3~4m, WSk s, RbkKE T
KA AR, WL R 9K TR, R o Sk 3-4 45 SHUHIRIOT,  dbii s
FEAAATAIRK . AE ) 300~40°, fH[ LYY, i 40°~50°. HEH K, Hk< 40~500m,
P 0.1~2m, B WL,

(2) Jerum kI 20 255, AL I Bz i .

Forp 1 5 Bk R 1 3~7 S SR RKANA TS 58 5~6m k. FRK 98 0.6~1.8m,
AL R RS ALE K] 4~10m, KKT 900m, ) 310°~330°, Wi FEVE, i 60°~90°
(EZTBE « MARTEERDRR, UK.

2 SR T 1 SR, BRARBEARHL R o SR EE 0.1~2m, kA %E 4~6m, £ KT 100m,
KK T 250m. & 10 B AL-Jb A PE-AE V-6 PE VG- AR VE-A6 2R, filln) B, iff 40°~65° (122 T BED
WKATEA SR, 3B E, SHPaNE, k.
SPAT K KRS R B

e ik, 5 R EREE SRR, KL TR
FAK. BKTE 0.1~3m, %N T Im. HJFE [,
JEAR IR AR MK K

FALT B R B ARV ) BRI . |

IR B HDRIAR B 2 A A B 2 R 22 L
Wi, BRGNS . BB R e i A
L 5 A A R T by b 7E g il (4= T Js
Pefiby (58 S0~60m [FAR R , Bl A A Z33 REL ] ZHEE

=gk, Ab iz ks Rl AR — 4% . AR 85~ U BRAER s 2 sl ilis 3 W
Wy 404y ik 5 Bl 6 HiiE

050 190m
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B ARKFAFAE

145m, 98 5.5~13.5m (L% %, BEWMHCVEIE) , IREEKT 100m. AW 300°~320°, il
W EEPE, i 70°~90°  EBETRZE) (WK 2.3) o BN B340 Tmm [ 9 Tk 20 5,
(ANTHIBKBE 3~10mm) o Z3 A A6 BERE = AL 41 A I

LT R G 0 R R 2 1L o R s R AL
ITianik. HEAMERR, BEEA KK
HATR KA 172, FENE 1~2 %

3.1.2.2 AR

W ARIER . 0 A& R
&, AR AR A IR BRCIRA AT A
R G A HirE EE W T LR B e

BT AT B
(1) JHCARE A
FE R A BCEDOIRATRK . BRI T7 A Aok, w2 7 il A A Sk A AT

i A AR A ik RIS AR, LR A A e Ol T B kAR . HARRFIE ML 3.1,

EsR NN G  SATTR R T RA E o P

3.4 HRWERAMAIK. ARMMK

31 AREH XFRRBERHEGFER EEHEXET =R 1987)

W | il | WwAs | PR | Gt Au G100 AT
s | Hrrlog | 2R SRS, | REOs TPER
foenk | ewieh | SO B g | e, s | RS 2T
ko, s | | T S e s
B T | | RS (71
TUA | SRR | O A7 | e | R RO | R, AR, T
UK | I, SR | B RSET ( Sk, 6 M F AR

WA Jolk

T &fi TR B I K

g | R | L DRI | R | TR S8, 4 | MEOK B
WO | BT | 0 e | B A | IR 2.6, 1K | BB, W5 LR

FR | R | OB | A O Bk

TR 72.3

o o RERRIIR, Tk
A ok | S SOm0s | WN, T

Jefik A ey
e | EAGEE | KON
e | UMASLIUS O HARAEGE0.19 AR BT,
I 2 WAL

(2) WK BLART A

FEERTHE LB (B 3.5 ), w4k = ANK0.

URKAT AWK FUKEAT . ARl Jm R A ALk, AR AR IS -

KK T A MK & EESIANK. mKKa . e A, st
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WA 2R, AR JCRA IR o =358 vl IAE I ik

T RAT AT A fk e S G K, R T S A A A S A (A R

O T R T L PN B AR SR AL, AT DA TOE AT BOUI R 2k R RS A Sk,
Fe RRNREAT, FR B 7 i K ORI 52
ik, WS L ISR R LT B R A
WUKR Y, Bk A o B R . R IR At
B, KPR R AR R, R B R FE
Hb R A A 2200, AW B S B b, i
Bl BUE T o AN G PR B Rk, 2
PRPRATS AR AR I 4 E3.5 REULFTBERRT K

3.1.3 B AFRHE
3.1.3.1 WOATY) I ERAE

FRANT BRI AL B A, YRR (< 5%) A

SIEUYE . A AT BT, R TR RS M. BT
B AR REARAT . MR REER

BT WA A TiA . BB EEAL KA. A WA mIRA. Aab)
srile s Zxhif. KA.

F B BT

PR ALK, EETERETE Gy IR BDIR, A 500 Bl e 2 R i
W, KR 0.01~1.2mme EANPKFNRLGLRI AT T KRS BAK . smiAs Arh, B 2R,
COLPEI RO

P B, A BRI, RGTE RN, AR ANk, ATk
.

BEH": AR, Kt 0.001~0.4mm, —HA 0.015~0.09mm. 2 ¥ IKAH )RR 5
AT, E AT BT NS RS, (ILEIRO

MERA B AR VKA T A A JEK R o ANKFUUPIR, Ki4% 0.005~0.5mm, —H% 0.01~
0.06mm. 5 ARG A I AR

KA WSk ik, Qe e T A 2R . eIB. BB B BRI, Hi
/N1 0.01~0.4mm, —% 0.015~0.1mm. FHEA 15~25%, HZE 50%. & @, Eifr
th

m
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JifA s oy =, RO IE TR . SR, RLE, RifR 0.5~2mm, BASEUK
KA W, gk, Sathia e, SRRIA 0 S, R4l IR,
FUIS K.

B I, R TR R RS, | A9 CRifR 0.01~0.05mm)
JREAR IR AT S K4, APORH it 7 A A S R A R AT 9 ok 2 D10 s e SO A KR A o 5K g A 2
W R R 05 kA e Sk a3, Saim.  (LERBO
3.1.32 W RgitiG

WA E R S e, AR, A BRI A

(1) &5y

EI A BATRDIRE M A 2 HE B R EIRECE B, Jifia A sy
T FHERDIR . CILEIRRO

BARDRGE . R REIRAT SRR o

AAREN: WET ZREETAY), KA AT AR e

HRR G ARG AT oA A P IRl A Bk R

HsHEEsRe: KA RIS G Jm i, Seis e, 2rER.  (LERO

(2) Mi&

FRRIRFIE Pt Bl A BRAR A S 7 A BRI W SRR &5, — Tl e S A e Jok A g
J S 7 A K TR R 4

e A SR R MU T T AT S AR R A AT T UK T A A B

BUsYOIR b ik af W
3.1.3.3  HA AL

B PR LA GRS B 2 S I E, A W 4k A . R Bk
W HabEy e b A A IKKATRIE A S Kl DL T S, X R
WRGIVE S A B, AR TR S I s A b ] WA BB G 2k
A R A 5, BRIR SR A AR A

A B A )b AT 23 B0 R DT IR TRty RIS KRBT A0 A A e Ab
=AM

WA ——aRiE Al VKA, HRR ST W A e+ UK KA B kA

it ——2H AR BEfL, AR YR A B B S T A KK R

Giali——axlle A, BRSPS AN A+ TR
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3.1.4 WHHrE

5T N GRS 2001 19%0RE, ARG UL A LG IR RIZ A 4 ANk
WHrB (WA 3.2) -

(1) YelRpa 5 B, 2B A 9. SR /D ARG

(2) EBEIR AT TERKB B, B O A R BEIR A 08, S0, B R S R A
W)

(3) Ji A A S B B e B E E R B A D A RS TR L KA
TOERET NEERT. 7R MR ST SE AL A

(4) JiffA - b B EEIE RO A W DA
o R BEIR AT S KT BRI 7 it A - A S K B ok 2R B B

3.2 AR, AELEH RART MRk EEZT WEBRIF

W1k i B
w by Rx IR L
'I;M Iy B B 11 % ik By B b A7 By B
] " 5
aeile A
R
ik 2 6
i A7 0 _—
I iy A7 9 = S—
Pl B A 08 — ||| — —_—
1 fiifi S—
J7 A7 —_— _—
KA AT - —
vk —
N —
g CE — —
R _—
Waew _— _—
A —
W A —

3.15 FANMEITRIENT A YK FRA Rk

M 33 Hrl A, TR TR R A T BRI T F I B A T UG 0, 1T Co/Ni.
Ni/Cu & T e 2 g A28, Au 2846 0.006~2.686x10°, “F¥1% 0.342x10°°, Ag 1T
4 3.092x10°°; Cu P24 13.6x10°. H 4+ Au/Ag 4 0.11, 1000Au/Cu A 25.1. 5 f1 0%
(R4 741 4 Hg-Au-Ag-As-Sb-Bi-Pb-Zn-Co-Cu-Ni.
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%33 AR, AELUET AT ATHETLEZEE (x10°) (4BHEZ 1989)

w P BRiGu R SR 0 e AE
K Ni Co Au Ag Cu Pb Zn | Au/Ag | Co/Ni | Ni/Cu
KIV-01 | 65 | 40 | 0054 | 3.8 17.5 23.5 | 37.0 | 0.014 | 0.615 | 0.371
KIV-02 | 105 | 40 | 0211 | 2.0 16.0 16.5 | 495 | 0.106 | 0.381 | 0.656
KIV-03 | 95 | 55 | 0300 | 4.5 11.5 28.0 | 60.5 | 0.067 | 0.579 | 0.826
KIV-04 | 125 | 25 | 0734 | 1.7 150 | 30.0 | 40.5 | 0.432 | 0.200 | 0.833
KIV-05 | 9.5 | 11.5 | 0.037 | 4.7 14 21.0 | 59.5 | 0.008 | 1.211 0.679
KIV-06 | 95 | 65 | 0.006 | 0.7 12.5 140 | 81.5 | 0.009 | 0.684 | 0.760
KIV-07 | 65 | 40 | 0.040 | 24 15.0 140 | 415 | 0.017 | 0.615 | 0.433
fi [ KVI-3 75 | 7.5 | 0.006 | 2.1 150 | 325 | 67.0 | 0.003 | 1.000 | 0.500
K| KVI-5 40 | 6.5 | 0.030 | 2.9 10.5 23.5 | 30.5 | 0.010 | 1.625 | 0.381
KV-12 | 75 | 65 | 0.053 | 3.8 11.5 235 | 52.0 | 0.014 | 0.867 | 0.652
T-4 105 | 65 | 0174 | 43 17.5 140 | 31.0 | 0.040 | 0.619 | 0.600
5 |_K2703 55 | 40 | 0526 | 6.7 11.5 95 | 520 | 0.079 | 0.727 | 0.478
g | K2704 [ 360 | 215 | 0.009 | 22 9.0 21.0 | 105.0 | 0.004 | 0.597 | 4.000
K2307 | 11.0 | 55 | 2.686 | 4.2 17.5 18.5 | 66.0 | 0.640 | 0.500 | 0.629
W Kw2705 [ 936 | 632 | 0205 | 0.38 10 314 | 769 | 0.539 | 0.675 | 0.936
~FEME 1039 | 6.82 | 0342 |3.092| 13.6 402 | 572 | 0.111 | 0.656 | 0.764
Jr G Hh b 1860 | 102 0.88 4 10.00285| 2.53 | 53.5 — 0.05 | 0.009300
M5 105 | 29 3 80 | 0.0075 8 80 — 0.28 | 0.140000

MR TR AT AT (1987) DTSR BEEk

PR EA (& 34) , WUEMT e ot BB RRERNER

. . N e s 5 | e §"S (%) | FORLK I
B 5 10 4 BB R, 87 ARy 0~ [t SERTRL 0 8 C) L PR
3.0%0, N 1.2%, PEEBUABIME, KW TH | 1368 | bk

J371 | HERY 3.1 | s

AREk BB, 8T 1.4 jo 7t
e R N 1.0
A RINAE (2000 WEFTIRAT, A RN 11'2

R i A6 8°C h-9.4%0 ~-6.9%0, T3 K
-8.0%0; 8'°0 N 0.8%0~4.5%0, V3N 3.1%0. £ 8"°C 5 5"°0 K I, JrfidAa b, EEd4t
AL RIKIR A W LG BRI, RISURAL R S RIKA w2 A A 1 o

3.2 RIBEHEN IR

3.21 XM BURFE

HTEVE G40 PRABAL B -F LS04 25 74 [ W2ty o AR B -5 VLA 1 1) 2ty 5 AN - 2 i
AR IR TR (RIS, P v AR AR K L e P (A L L L) B S I R R B v

0 e i 2 S RN, O — A R AR RS AR, R
RIS, FEA A RB R TCA « iR, R BT XS, 57X
RIEFH A FRP G mEA g, SAAESEME S T —aatzEy .

ALK LA A — B R K s a RO s, A AR Ak 2 L TR A R
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% 3% B RWMAEE

L AN L T TEUT A RVREUE o RITEVA b PR T2 Ll A R H o
WX AR s ATz, K
RKRANA -, VR IR IE UK

=T
i

t3

.

BHMPRECE S, e E 5 i
1K BT DL R IR el i 3 i A2
JEERAL, LA NW.LNE FT SN 577 H,
K2Rz E ks T ik 2k
s R Bl 2 S =40 o

B XA AT AT PR AN (D
WP (v Teiis, AR IE
ARSI RYEA K, B

IECEFEITITIT

s & 3.6 ﬂ%mﬁvvgmﬁﬁx
O LBINER 2 kRS 3 RP A 4 kDA
TR . KRS KleE b I REKE 6. B R T AN 8. K
WE 9. W= 10 kil 1L &Rk 12 iké's

KESE, DUEHRAA I~ . WA
MDEACKINKBES . TERBES . ARENKIEE . INKEE . LSRR —— R R NS
e

RIS X WM ISR R, XA EEAT WA =4 1 SR W %k
ZUR B K 1320m, 58 10m~20m, SEPRKT 500m. SAAGERIEZR 100, ITH.. B
NEEENGZ W.o 2 550 Widalr: W3R H % 940m, % 0.5~10m, VK 300m, A
RaEm] 30°, MFFIA, Biffi 65°~80°. WiRZAiF /X E MMM EW . 3 SHNWR
i ZWIR R K 340m, B 0.05~0.09m, S AER 100, MAE, KT 600, Wigd
7l RN F o2 T T S5 T e X WA T

3.22 RMLUFURME
3.22.1 A — MR

HITENE S R 222 0 =45 & @07 A A e RKALRG, JpA P T b5 S B, A e ks
VR [ ARG ) S AP 2 5 R M R I TR AR A T K o PR ) R G 5K T 5, 115 AT
Tk, AT KL T TPAT (B 3.6) 0 S RKIRINARAE WL 3.5,
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35 RIBAEWRE MR, FRBFE—ERGEGKIE 2001)

AT EE o 7R
5 -
I o on |~ ;Eﬁ

W ik K v o
2| | i g |

[k pARIE B P 2L ZY, R EIR K M W Fe S AT A K,
I 129 700 (2350 (1020 [1~5 [10° [AN5E [>70° | A E M BOIRES the B4 X B AR B .
AR TS B, A0 4 /s

A7 ARk W 2 h, kR 2B 45, HEM
I1 960 [300 (380 [1200 (035 |1~2 [30° [120° |>10° | W, Fki@#Ee2s, 2Asfb/h, pPofRfase, WSk m 2es”
K EgE, FhE. LA, UERK

FEITRRATIRBrR T, BRI N . IR th B
o

I11 340 140 {090 |005 100 (A | >60°

3222 MkARSKAY

WAL B S Ja AL ikokit . LA 2 5, B = 4 kRl 4
LA,

(D IRKAARER: KA, @GR AR, FUR. PR
. MAERRE . RERT 0.5mm, W& SASNE, E/RKKAR AR
SR R T T L TR A DT kA b i A7

(2) H-ERTEANK: KOs, PIE BRI, EIURDIR 45 M-S R, A
BRIR Bk id . R BB KT 8mm, EZR5MRA, 5 Bl Ak 2 AR e 1Y)
T T TSRk, BRIk A 5

(3) gk A sek: i, R, EIRRDIRER L, Yolkigit. 4k
R PSR G . R R 0.2~1.0mm, A% 60~80%, Jifilf 20~40%. /biEIERAR
TORRAT S AT BT R SR AN KK O BCIR R TR R T A K T 2R R
AN, FEgbh s, (HIRATEEA T, 1151k,

(4) dRifgefik: WER—K A, BEREE. EBRDIRER, Jolk @i, 408k
e RLAE 0.1~0.25mm, W YLAYENE, E/OmEPATRITY, SE . S B
T EERET . ARSI T AT B R . R ACHPIR BT - BRI A BB TR, W RS R
(RIS AT, ST il A F R o

(5) a7 ANk FLaf, ANERMIELRE. 2 AERORE M, Holkiig. RiEX
T Smm. BRI, H ST B 2RI AR

(6) EfE-tlin A oefk: MR MG, BDERE. fhaii, HORM G FIgn iR i .

() AR fRA Nk F-oKEE 0, SRR, RRREH, JuR. iR .
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3.2.3 B AT

3.23.1 WA ) R AL

WA RSB SR, — R 0~0.5%, NE—HRRAAYIEAN £,

VALY Y. Wy IR KERY A8 HRGE BIREE . fien. ik
A OISR YRR RY ). R B YR, OB, BT, R
AT FEARSBY WA AT A, R AKKA . THE. PR RE A, 2
FFHEILZE 3.6 M IR o

F3.6 WATYFHE—RER

W 4 Fx e i Kif (mm) RILEH P R ARG WIES
- FEHBETERAR . | U AR, — A | R T A S sl A T R A TR
i WEN | WwaEe | 2R, MEDIR. £ ] 0.01~007, “F3 | mEE . WE T, SEEE.
W R 0.056 ik MR &, -
{5t 2”\‘4“\ NS 4y Ry AL /I‘HE‘#A "
w | | ke ggggwﬁﬁ 0.01—0.03 %£$E%ﬁﬁnwﬂiﬁ Bar
HIE 0.3~1 UK TR, R R
ST O3 AT T -4IRL 7 AR A AT KR A
A HIE 0.02~0.04 gefikdr, H5 ARE. HAREAII
ik EEEN YILE
g gl
iV AL (oA i kiR Gk A AR A SR
& AT FEm 1 —mm | Z AR
. o HRERIR. 4TIk, gk AN
Tif#A L im s b
Hh A kA R

3232 WRZitiGE

(1) 145

CI. BIERDIRGE M : 5 s g™ 2 BIERDIRES 1, Ben™ . MERET. BBk e
W R EIERLR, ARG AR (ERO

AARTRAR G WA INEEDT, 20l BB S A2 AR

R A P R R 1 o MW AVEEE S N

FLIH S B R FLRR A TR

IR (PRSP A T 7Ry At N a2 LA R A AR QNP

ANEERLERAR AL . D AR AT A Sk AR DR SRR B IR A5, ARG B AT
RN L

(2) W Ak iE
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MR G A G : BRAA MERE . BB ST R I R AR A ) S AR R R
RGP T WA RORL [ B e

FURRIRAL I . SEBY B A B 52 D0, Dk iR S B A s 2 AR IR o

R AREHT ST S5O A ) 2 G T SR 78 T ko 22 Bt

Yotk i Hn] W

3223  HEMAR

FEL AR ™ s 2 WA A s P2 ), R A T IR P 0 o ok AR P R 5 5 KA A A R )

AR, I HITIKE R, TS, MAE SR Eas i, SRt la 2R E R,

@ DI = 2 AN S S AN =1 o o R AN 6/ B 11105 3 ) il N | (=3 € %N I £ 5
SIKARR KR, 8T 5K A A SR A AR =4 . 47 % 10~20m.

(2) BRMRERA . 43 o BHLIAR Y o 12 AR AL S A B — EORE 7 A A kT L B0 —
PORAR o AR ATV OR o FERKAR R AE SRR, JEE AT — Rt 2 b %
TP R AR 540 1) G &R+ 3350

(3) HhAWAR N . MIAE T TS IKARACEL, 8Tl mr it — M R A

3.24 Bl HE

*3.7 RIBAETRPEYIERINFR

W O ok oW s
e ' G G e i Sa R T N G gt % = < . i e S 4
kM B K |.’|\ fi-£ 4 ik *."{I_IEI -ELdl % '|’E[|_| i A 3 Tk ':']l:j_-‘-{ £ 5i- L4 I Jalh A oz A ;3”
BrEECT) £ ke BECLD) [ifr B3 (11D g {5 4 b B (V) 7 WA B BE(V) .
W
B AR
g3 — —
{1 9 _
Ji 8% 4 —_— | —
R e T
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R —
BEH G —
i -
B 1
e —_
& A1 T—
Mz A [ram—
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TTEA A PR 10 R SV T Rl 20 A PR AN 25 30], R HaRay], FGR 25 )
PAKI3 2 AN B B (36 3.7)

BB B VKK — AR B, Y R SRR

WIS —E A TR NI B, e e AR S IRR - L R A

WY B: PARLA I B, EEIR RO R A, R, DL R R

SR BB AR -2 SRR B, MR B R BRSO A e TR B
Yy BT SEEIT . RS, AN ST mAS

WA EhA AnA-Jr AN B, TR YE i A A

325 B AMMETRRENT AT YK R A REFE

VA ST IRT, EWREIGEN Au, Au TS EN 1.58x10°, Ag 144 8.44x10°,
Cu T ¥h 19.22x10°, H 41 AwAg LE V3424 0.19, 1000Aw/Cu Ky 80.12. & Au. Ag. Cu
ZHh, WIS Zn. Pb. As. Te. Sb. Mo. Tl. W. Sn. Bi fl Hg 25fE4E 0%,

WA R ICERFRER SN Te-Au-Ag-Bi-As-Sb-Pb-Mo-TI-Zn-W-Cu-Hg..

ANF B BB A, F s R IESEOA R (GR 3.8), M HRIMl 41 T
RIS BT K, 10 La/Ybo Ml SEu 18 18 i

®38 FIBAST X AFHBLITREBMESE (EKXMZE 2000

JEA i B Jik AR SREE(x10) La/Yb, SEu Sm/Nd
PN DK A A 3 ik 25.17 8.58 0.66 0.14

L R bk 31.38 9.08 0.74 0.15

. HELS 7 A ik

ey N EIL

;%;BJ)\EX A A K 18.42 9.86 1.17 0.16

g e ST R 16.05 20.06 1.00 0.18

Wy e | 0Ot %9%77 10.82 20.04 1024 0.17

3. FE [ F Ak

MR S0 PR IEBRAL I 1 3R A ISR AL, 3L %S 280k h-3.4%0~4.9%0, T34
1 24-0.76%o. B[R] A7 Z2 AR A YE TN, PIME S B A BRAREE , SR BRI E, JErTRe
G AR —K s R

S G R T RAT IR 813C 2246 49-5.60%0~~-9.50%0, T ¥ H-7.64%0, BRI 2541
BB R, 5 TS R KA T §13C IR IX A CRELSH §13C 2246-0.691%0~
-3.582%0, “F¥I K 2.13%0) 0
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B AE R B R ARG BT,

AT BRI AR A R I AR

IR IR Y ER SRR T T DA R B SRR A R B
PRI AL AR, NI AT AR S SR IR SR IR, 5 Bh i s e WL, 2 —D e S0, BRI,
TEXTH A AT RS b, FRATE— 20 T T AR AR I 5T A%

FA L PRI AL AR 23 R A T B S ORI LR B 7 A
Jik, VAR PR IR AL A G0 AARE R 1 B ) D A TR A Dbk o 3L 5 T %
P ANE IIHIT B BN AR S5 B AR D VSRR b 1 S AR AT RIF AT o LR LA AN IR
A ZEARI AROW S, R IAT I N SRR G AR R T AT, TR T iy O ST A3 A 1
JRAE R, SCHVRRIR AT A R, BRI &, 485 A OB A Ak
F/b S (AL LA A SAR R I R R I Sk, Eh 0 A A B A7 A A R
(5, AR EGE R, TE& LA RBEAINKITTE, K2 O AHUAR .

41 HR. HEULFIK

411 FAEEEEEHEFERIE

it H AT B AR AR A T A M 2 Ao s (18 4.1, JLEARRRED T

CTD AP AHIAR RS R B P AR B A e 50 eh A 5 <A
R R, TR A A 0 A R

WPIRJE 2 RLZEARIK /N
. EEuE
Z0A), A ST 40%
Jida s BRSSP L
BN, BETE 15~30%2
), AN AT B /> & w) DLIS 3

H41 ARTXARAKEEXREFER
35%, AHZHON L iE ],

Hon] W RO BE MR T, A Al WATHEBN I/ e SRR RSy A — DA
U O BARE, BEA L R AR, e U REE RS HL
SRR SRR S A
CID) 2R AR AR SRR DI ™ KRN, 2R, 21

MR R RIS 5%, 205 EEEE,

(D 2igAm A k. 2R RED, OERAEEEERBAR 5% (HT

b
=x,
ZRul



£4%

B RO AT TR Fo pRAT BT AX,

B b, RAHD, TBSAMN.
TR I BURITAR 2R A2 AR

TR B AL
TR BN 2 RN
— M Hh 2~ 10um, Z FdEh
5 3~6um Z[f; SAHPT &
AR R S N =L SR
20%~30% 2 [H], HA/DE
A LUK F] 40% , LA
PIAH I SR (4.2
—A, C, D); XFEEARN
W2 1R A] BLS3 R AN IR
R ILAAAE 1 B A

X
X

1%l
DA OO NN, :
AR R OO RO MMM,

r

I/
o Ly vy HImn._ 47

Eo

El42 ZELTXRFEREENER

-’j:!.‘H'E!'!'

100 120 140 160 180 200 220

LA

240 260

280 300 320 340

O OC]

100 120 140 160

180 200 220

240 260 280 300 320 340

[ o-10%
E4.3 AR, AE2WLTKRPRIKEEER

AR

10-20% 15( 20-30% e

»30%

i /SR AR E

AR (B 42—A), XIS FEARPRT
K, AP IR, SR P AL
LGN o — S W A B R
AR A A, X AR
N SARBT S BB N, SR A L
FEHE (M 4.2—C, D), XKML
AR E I B LY — S
A, JEHAE T RSN A RN
Al S FAR LIVERDIR A T2, D 2 A
FPAR s LA AN, — AT 1~2pm 2 [H);
AR (E 4.2—B).

412 WAEBEEYEARE

ARSI T AL TR A A
VR S PR IF R it BEAT 1) — IR RE Sk
AU FETRIIN o S0 A 78 i MROKF H BR
oo 2 Bt ST I AR S 6 = 5 B, DR i

FEIAX#% 4 Linkam THM600 44 G, AR B 22 0.1°C, =il i 43 (>100°C )i 22 hj+£2°,
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F AT H RGBT AR A RA R

SEE AT 133 MR A, Hob R TR LRI 69 /N 2844
CH R BORAT 45 MR EHE,  TO2 0Bk 24 AN . A AR DN N & 58 &
2l7K f 25 % Hy0-CO, A CHEBRbriE) ST RGZIE, RIS AESEAT MRS o 5T i 0
ISP AR, SR NI 2 Bka I, AR TR A B0E ) 1°C/min,  LMEIE
SEUERA ) — R s AE DK A PRI A FHEE SR 30 0.1°C /min, U UER 0S5 — LK i
TH R R

TG B 45 AN TP AH R AR )38 IR AR 130~310°C 2 [A], FEAEHRE 170~230C
210 (K 4.3), HAMEIEEA WAT 3 MR A, 56—l B X A2k 290~320°C, R P AR AL
ERIVSIEE R T 30%; 2 X A 170~230°C, LA 20~30% M A EAE L,
HRHN 20~30%, 55 =3IEX N 130~160°C, EE A EL/NT 10% 1B AL ZEAA

R Bl AR T 160~330°C, FEZEETTE 230~280°C 2] (& 4.3). Hild
JEARAVNE 5 LB X AH LU 58 A ZE AN K, (H BRI (a) s TR X . ] 4328 3 AN
FEDTA], 43 590 0 35— BE (X i) 300~330°C + 45 i B X 1) 220~300°C A5 — i X 7] 160~
220°C.

X AR T milR A SR B B, AR T T R ) S B, SR BOY R B

W s 35 3 REIX (AR 32 e WL RE Y s 28 =R X ), KBUH S T b
Hb 5 S 1R BT B o

FEFRBETT I, S50 A0 B 2 PIAH, DR A R B A T SR
DR S R AR IR 18— B U S0 v (R DR S, 3 LA by 28— 8 7 45 380 110 2 Bl U — T

A USRS H BT W B4 1

. L i W)= AHEZER, Kk, A Potter(1978).
. Hall(1988) 45 N b Ik # & 1) i A4 52

%] L. VLRI, AU

) .o $=0.00+1.78-0.04426+0.0005576
1. 2 A S HEAEE w (NaCD %,0 vkt
T R W T,

4.4 SREEREY—EE L ER RS, HRGBGRAT 10 Mtk

HIUK SRS, JoHE{E-0.5~-0.8°C, hHE w
(NaCl) %7E 0.88~1.4%2 08 (£ 4.1, K 4.4); FLAE LT XI5 8 MNMUARMUK S E, u
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% 4% HRORT R AR B,

FI7E-2.5~-82°C, #hJE w (NaCD) %7E 4.38~12.39% [0 (% 4.2, K 4.4).

ME 4.4 PERATATLUE A A LS IR EEAL, R A B, 3R 4l
B TEIM R e IO AL PR IR R o S TR 3R B At Ak o

KT IR BE MU, AR 3 R SCR T S AR R 3 BE R R 7, A H R B
RBERE . S50k 0.853~0.943g.cm™. 3.50~201.92.67 (10°) Pa; LA LW B A%
JERN I 343 I8P AE 0.853~0.943g.cm™ F1 12.22~100.67 (10°) Pa [,

FRAE ARl 0.0265GPa/Km CHIALEE, 2003) THE IF45 A AN BRI S bR TR L,
75t R B AR (VR 4 0.15~0.32km, 17 FLAL LA™ Bl AR (VR £ 0.20~0.67km.,
Fz41 ERFEBEAKEEEFH—RE. KSRE. EHAMEER
HEw

U men | om | Bt | wks | ovacn | JBY | EE) SR
= % 10°Pa | g.cm™ | ki
1| R EAE | 1364 ) — 2 AH -0.5 0.88 125.47 | 0.943
2 | AWM | 206.1 Y)—ZIWAH | -0.8 1.4 20.11 | 0.869
3| AARGLAE | 218.4 Y)—ZIWAH | -0.8 1.4 76.38 | 0.853
4 | SIBMAHEAE | 2149 ¥ — 2 -0.5 0.88 65.61 | 0.854
5 | ARMIAHALR | 202.8 ) — 2 AH 0.4 0.71 11.71 | 0.869 | A
6 | SMAHGLE | 209.1 ) — FAH 0.5 0.88 201.92 | 0.862 | SEM
7| AWM | 2104 ) — 2 AH -0.6 1.05 6.14 | 0.861
8 | FUEMIAHALE | 2107 B—2lWMH | -0.7 1.23 10.12 | 0.862
9 | AWEMAHEA | 2102 B—21WAH | -0.8 1.4 73.48 | 0.864
10 | SORMAHEAE | 2102 B—2lWH | -0.7 1.23 3.50 | 0.863

F42 HBUTBRAEBRAKH—ERE. KS®RE. EAMBER

+h

B g s | ot | ke | ovaon | BN | B |
i % 10°Pa | g.cm™ | K
1| AP EAE | 2334 ) — 2 -8.2 11.93 27.27 | 0.943
2 | RMPIAHEAE | 230.6 ) — 2 -6.2 9.47 26.45 | 0.869
3| ABPIAHALAR | 2725 ¥ — 2 AH 2.9 4.8 55.40 | 0.853
4 | S PAH K 190.1 ¥ — 2 AH 2.5 4.18 1222 | 0.854 | A
5| RBEMAHEA | 2558 ) — B AH -6 9.21 41.05 | 0.869 | =&l
6 | MK | 267.7 ) —2WAH -8.6 12.39 48.42 | 0.862
7| ABPIARGLAR | 3151 ) — BN -4.4 7.02 100.67 | 0.861
8 | MMAHEAE | 263.8 ) — BN 4.2 6.74 47.65 | 0.862

gibpnd, TR AR B BRI, Bl AR R SR AR R BEVE [, B IR 8
% A IR BERE,  Bl AR T A B A O
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HAFE B RGBA R Fe R AR,

4.1.3 WikEEAKRY

B AR 3 2 A T K2 P A 4 ™ I E 9 B R s s ==, KA Renishaw
System-1000 LSO B YEREAY, S14nmAr™ B FHOGH, FIHVEH 850~4500em™, B4t v
20um, ZPFEE 1~2cm’,

35000 - e 50000
Ha(y
45000 - /“‘/
" . H20

30000 o
. - 40000 - Ve
2o ey - vl
B e /,,’ 5 35000
= Vi = 30000

20000 P

/ 25000 -
15000 20000
15000 -
10000 <
10000

5000 5000

T T T T T T T T T T T T T T
1000 1500 2000 2500 3000 3500 4000 1000 1500 2000 2500 3000 3500 4000

i tem 2 (em )

4.5 IR. AEWLE R IRAERERSLED T

YRGS R O G R 2 G820 AN AR Ay BEAT 2047, HOGTE R s EAA il 73 A2
PIKAE (K 4.5)
WA= CEE(1993)0 TR AL IR AL B AR REAT T 704 (3R 4.3), UM RSN 2 B HoO
N BTG —E N COs CO FBEF) CHy M Hys CO=CO>>N,>CHy>Hso
LERA A, B R LL KRI Na ™ 3, S F i SO M CE iy I E il ok, A
By B A KT >Na™ >Ca’=Mg*",S0,5>CI'>F >NO;s .
BRI B R EZEhK, (Rl R 4.3 el BUEH, AN R B B i Ak
AT HE 70 Na™/ KHAEB BN T 1, MR Roedder 58 A (1972) ST, X FHRHAE
T A A DY % B A SIS A
F43 IR, AELWH KT YMERKRULERS S TERT (BRIZX 1993)
FE5 Na“ | K |Ca®" [Mg®"| F | CI' | SO~ |[NOs| H, | N, |CH4|CO,| CO |H,0
) WBC-1/2.06]7.02]0.170.34]0.10]4.49| 404 |0.96|0.03|1.56]0.71|7.86|9.39 412.5
£19E [WBC-2|9.92 120.24] 0.79 1 0.39 | 1.32 | 4.09 | 22.34 [ 0.00 | 0.04 | 3.13 | 0.89 |15.68|12.50425.0
WBC-6| 3.54 [24.17/0.41 [ 0.21 [ 0.88 [ 4.09 | 18.21 |0.00]0.03 | 2.19 | 0.89 | 7.86 |12.50[325.0

AT [WBC-4|1.45]0.73]0.73|0.73 | 0.22 | 2.47 | 3.63 |0.00|0.28 | 3.44 | 0.00 |15.71{16.56(737.0
J7f#A1|WBC-3| 1.97 [30.03 5.4216.00 | 7.88 | 245.27 | 0.00 | 0.66 | 4.69 | 1.61 |15.68|20.63| 80.0

i bpnd, JATTLMAS R, R TR e R B AR AL S A R IR A
(ESRJE RN T KRR, DI RS S BRI AR, JEHZ TR
BB AR BN (12 () 7 B N 2o TR BE B, TR DB T .
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B 4F B RGBT S AR A A

4.2 RIEHEH IR
421 WHABEERE
AT CREDRIEAE 1993) Wf RIS VAT PR IR AR ZE R L O 5, IR 107 PR J LA 1
W B A AR . HAFIES T-36 4.4 .
F44 RIBEOTKRERKFER (HRKWF 1993)

B FS | W O K (o 7O Co

R OREE, JOvERRalE, | 16 5t
C-1 | AV | bRAUHE S M s s

R E AR, DR R
C-2 g LAk 5 5+

T 2 PN=Ey

e | ggﬁ%mm@w,)im«zm . o
MRS L eIt 5 n
C-4 1 AR R Rk 5 5
s | g | EENERMGE KZAARE | s 5t
th, EE A 0 .
R E LA, RS 3 PN
C-6 Eﬁ’% *ﬁ@% 15 10+
T RE Rk, R Onak | 20 152
C-7 g 8 10+
T Taks, ZhmRan, S| 4 ”
m | S PR sk 14 st
A | Ao R R 5 5

R N NG
C-O 1 AR s etk 12 5
v oo | A | EE NGB, KV ORE | 14 n
CHED | R g 8

ASCMRR T Bl S A B AR 2 A, = 2R T

ARSI U AR R 32, TRAR A
FTEFAKAR 2 (B 4.6); 7 fdA )
AR, 8L T 2 BRI KL
RSB 5 1A o v R B A Uk ok B A
M. BLERRR/NE 5~20um, 2 8{E 8~
15pm 2] AT RN, R AE
15~30% 1), {XA WD LLA ] 35%LL
b AEBARBEREAR S HIRZ, A TR
W 15%20 47, HAEANZEARISE N, 25804 Sum /47,

BT NPT IS5 (3R 4.4 Fs), SVHACRYE, AT i A B A S Bk 2

i s
& 4.6

R I B e B B A
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% 4% HRORT R AR B,

T GORE RO R AR R IR B — 1,

422 WAEEEYEAERE

i PRI S5 00 SRR VR ™ PR R B VR BEEAT T D5, WA FRIB e U B Y I 221.4~
330°CZii)o FEHT AW LAERERL 2 b, A SO IV IR o A A0 Sk 7 filt A A 9 fik
BEAT T UL AR

Hil 4.7 AT LLF i

AR 3CIN R P A B R L — i R A
110~250°C 2], FHAEPLE 150~230°CZ A,
ARERI S R 4 ANEFEX H

SR E XA N 220~240°C, A zA7- T

; BB
2 o BRI Y 180~220C, 4962 4R
oL re MMM &2, BB BL, RSk — i I s B

B, 2 B B s
[ orox A 1020 Oy B o IR IX A 140~ 180°C A1 9i-J7 filtF1
E 4.7 #EAcTEDRAaEKNYE B HREMBNOEREGERE (K 4.7,
—imE AR SRR 1 110~140°C, A% Tk K
- 5 R KT B
ARSI IEA 47 UK SR, Y8
FEI7E-0.1~-3.5C 2 i, 3= AR 7E-0.9~ : = WG
-1.9CZ 1), #E w (NaCD) %fE 0.18~
571%2. 18], FELLEPLE 1.57~3.23% ;
] (%45, F48) 5 " Tra
WL E 4.10 T LAE Y, VA ST . '
PRI b P 5018 W 8 PRI, SR T IR o] - 7 -
FSAT AR R AR AE T
R A A R 8 — R BE T o SR R e
JE, R — b B — 2% B AR I 43 23 Bl 4.8 FIEAE KRASRKNH—RE
VKA A8 P 0.8280.931 gom” wEE
20 ST 30~50x10°Pa 2 i), fZHuEAR A 0.0265GPa/km (] T HESE 2003) 1l

i
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F4F

B R BRA RARNET Fo R A B4R

B, AN 1 e YR 2 R 0.10~0.40km 2 [8], W15 LL 0.015~0.020GPa/km 1F Ayl BB (VE

FEAE, 1997) SKRANE, AN VRE A 0.15~0.55km,

BB R AR BEN A 0.15~0.45km.
R LB 0] AR, A VA 0 R I R e B N BRI el A 6 i S A 26 i
JolE, B DA, B IR S WA . B TR B TR AR AR N, TR R SRR

4t

=H

F45 RIBASVEKRRAERAKY—ERE. KkSBE. EHABER
Eh

s [smn | et | | ey | s | s H
151 J= % KU
1| PR A 159.6 ¥)—RWAH | -0.8 1.40 1911.42 | 0.924
2 | RBPARE A 163.9 ¥—3WAH | -0.5 0.88 79.84 0.916
3| AP A 169.6 ¥)—2%AH | -0.1 0.18 20.30 0.906
4 | AIEPAHALAR 171.9 Y)—20%AH | -1.8 3.06 14.64 0.921
5| AP 172.5 Y)—2WAH | -0.7 1.22 59.46 0.909
6 | “IEMAH A 176 B)—21AH | -0.6 1.05 106.66 | 0.904
7| A EAE 178.5 B)—2AH | -0.2 0.35 4.60 0.897
8 | EHMAH A 180 B)—2WAH | -0.3 0.53 24.87 0.896
9 | RMBMAHELAE 181.1 ¥)—2WAH | -0.5 0.88 39.72 0.897
10 | P AHAAA 196 ¥)—2WAH | -0.6 1.05 27.32 0.880
11| AP AR A 203.3 ¥)—2IWiAH | -0.3 0.53 18.36 0.867
12 | AL 206.3 ¥—32AE | -1.3 2.24 51.45 0.875
13 | A AAA 206.8 ¥—2WA | -1.7 2.90 22.15 0.879
14 | AL 205.6 ¥R | -1.8 3.06 7.42 0.882
15 | P 212.6 Y—20WAH | -1.6 2.74 33.47 0.870
16 | P 246.8 ¥—2WAH | -2.0 3.39 38.20 0.828 | A
17 | AP AH LA 220.5 Bj—2A | -1.6 | 274 34.41 0.860 | =il
18 | AR AH LA 214.3 B)—2WAH | -1.5 2.57 45.94 0.868
19 | AR AHALA 193.2 B)—21AH | -1.8 3.06 40.55 0.897
20 | AOBRPIAHALAR 223.5 B)—21AH | -2.0 3.39 7.39 0.861
21 | R PAH LA 155.8 Y)—2WAH | -1.1 1.91 61.39 0.931
22 | P AH LA 207.6 Y)—2WAH | -1.6 2.74 31.98 0.877
23 | AP AH LA 211.2 Y)—2WAH | -1.2 2.07 49.70 0.867
24 | RIAR LA 168.9 ¥—3WAE | -1.3 2.24 56.64 0.919
25 | ABAR LA 198.4 ¥)—2WAH | -1.5 2.57 48.43 0.887
26 | IBPIARALAE 229.3 ¥)—FIA | -1.4 2.41 45.11 0.845
27 | P 202.9 Y—2AH | -1.1 1.91 43.35 0.877
28 | I PIAHA A 198.7 Y)—2AH | -1.7 2.90 15.72 0.889
29 | B PIAHAL A 203.5 B)—21AH | -1.2 2.07 50.98 0.878
30 | ABEA A 186.5 B—#lA | -3.5 5.71 16.25 0.923
31| REEA A 209.3 B—#lAl | -1.2 2.07 25.47 0.870
32 | REEA A 182.5 B—#lA | -1.4 2.41 105.63 | 0.905

B SEBRIFR A DL R A K JAr AR
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% 4% HRORT R AR B,

Gk k45 RBASTRAKEREH—RE. kSRE. ENMEER

_ ‘ | | EEEw | w
75 ARRR | BRE | B e (N;Cl) £ B ey
0
33 IR AR 215.6 W2 | -1.8 3.06 36.02 0.869
34 IR AR 213.8 W—2A | -1.9 3.23 11.60 0.873
35 SR AR 2164 Y — B AH -14 2.41 80.86 0.863
36 SR A A 197.4 Y — B AH -1.1 1.91 72.68 0.884
37 SR AR 219.3 Y — B AH 2.0 3.39 4931 0.867
38 AR A AR 201.3 Y — B AH -1.2 2.07 22.81 0.880
39 AR A AR 213.5 Y — B AH -1.2 2.07 79.01 0.864 A
40 AL ERR N 211.6 Y — B A -1.8 3.06 71.70 0.874 S
41 S IRPIA A AR 2143 Y — B A -1.5 2.57 45.94 0.868 ’
42 SR PIA AR 213.6 Y — B A -1.4 241 4594 0.867
43 S IRPIA AR 189.5 Y — B A -0.9 1.57 8.23 0.892
44 IR AR 191.8 W2 | -1.4 2.41 60.98 0.894
45 IR AR 190.2 W2 | -1.1 1.91 78.03 0.893
46 IR AR 216.2 W2 | -1.6 2.74 78.37 0.866
47 SR AR 185.2 Y — B AH -0.9 1.57 54.10 0.897

FLRITEE (2001 X RIBEVA 07 PR A G ZEAR 1 e B 7R B, RO B2 o)
A, BANEEAT—5E K COr CO %, A A B 4322k K'-Ca® -HCO5 .

423 SEFRRFE

F T AN RIS TR A BAT AN [RIRAE (R S S R 2R 2, DR AP e St A 1 S 4 ) 67 3% 20 e
A AT A S A AR ) T B o A IR VAR SRS T34 3.5, &b 8'°0 (i A
S (1485 HAL A R (R AR B A 227, R A S0 A7 2L 81°0 BT AR
s Clayton 25 A (1972) #EHIHI A

10001n0: 45.4=3.38x10°-3.40

Hr, Ina s (80 451-6"°0 x) /1000

JAKAKE (1992). BRAZSC. PoREE (19930 WK T RIAS VA PRAIFLR G, F A LS R A
[ B B 4 o ™ AR (R AU 48U R 6 R 4. S5 AR LR 4.6,

HRG RS IR, AR EET, §"°0 B IR 3.9%x10°~8.8x107,

FAE L 4.5%107°~5.7x107 Z[1];8"°0 /N H-6.7x107, F K 4-3.2x107, 1 4-5.0x107;

8D Ze4L Hy-66x107~-98x107, -1 4y-87x107,

HTA G IR 610 B I h-1.337x107~6.175%107°, P42k 1.57x107; §'%0 1k
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HAFE B RGBA R Fe R AR,

H-13.002x107°~-0.56x107, K2 4-8.29x107; D A8{k 4-104.74x10°~-93.614x10>, “F1
47-98.64x107,
R4 H.P.Taylor 25 N (%R, KK 80 2L JEHI#E+10~-50 2 [a], 1M 8D «[f]
Ak +50~-350.
*4.6 SURBE RAETE. SRMAREE

I . 8180 x| 80, 8D ] b
Z? b i |me105 | Thee TR K
1 2618 | 5573 | -96.82 267
2 20.576 | -11.530 212.1
3 2938 | -8.151 | -104.74 210
4 20.572 | -10.746 226
. 5 3.097
I (S5 .
”ﬂ%ﬁ’{; 6 21337 | -10907 | 9741 | 2375 Ja7KkAE (1992)
Sl 7 20.083 | -13.002 182.1
8 0.746 | -7.434 267.5
9 20.110 | -11.609 203.3
10 3.573 -3.430 | -100.63 297
11 6.175 20.560 | -93.616 | 304.5
9WBC-3 4.5 3.6 96
9WBC-1 53 6.7 -88
9WBC-2 7.0 5.0 98
ﬂx N e \} B [l vy RAYA
EQ i 9WBC-4 4.6 -66 WA= S PSR R
/\ﬁifr“ 9WBC-6 5.7 6.3 -87 (1993)
SV IR T owxz3 88 32 87
OWXZ-1 4.0 4.6
OWXZ-2 3.9
50 | o
0
&)
o -50
-100
T
-150

-15 -10 -5 0 5 10 15

6 %040(107)
4.9 IR, ARZLWEW RARSRBLAEV KAE-ERMNEER

£ 3D—3"°0 [ L, FR FIR LD RRURIIE A S R B s 3 2 KUK X
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HAFE B RGBA R Fe R AR,

BT T IR AL IR IO TAR QB AR RSy IR, LA o3 BAT o SR FAI R A 1)
R dRETAE (1992) XTRIE S RIAEZAR MBI, SR TR . FikE
B Bl AR A KK S 2 R IR G A, AR R 2 KR K

43 B FERETTH

FR FE LGRS 5= T A ARk B 2 s S RN Gy W 2 v A gk Ll sy LA
P55 AR B A AR iy BT, AN A o G T L Bl AR 4 Hh A 1) 25080
AR LAEERCT TR R IR 5 A A S BRRE AT T Ar-Ar SRS

FEMIIAAE 2007 4F 12 3] 2008 4F 1 AT, HAbRUR S iy 5 e A 20 A B
2SI = AR A 1 B R R RSO A Ar B AR R B SE . D5 R R A O
SR B 22 UKL R 4 A R S AT — UM i O BB it 1.0-3.5 T, OB AR BE 424 0.5mm.
WOGTE 40 B BB TR 2 1.0-3.5 B, FHEUG AR [RIRF4E 40 B R 405 AN B A H
PSR A R I SO AT Ak, B Bl ] 180 B, SRR EX 60 b, RGTIEILI
BOABERBUN S AR E (PAre PArs PAr, TAr, Ar) FEEERLEAT H
W, FEATEIE, D HA 1.00355+0.00002. FEHELL RN FAN G A7 2 448 FH 7 A g 28 247 13
AMEFRI G . A5 5 58 IR PR R I s, 5 TR LN (nA) AR W
AR A SRR AL 2105 5 IR, RIS RGAE A IS 28 P 2R I 2 R
4 2.394x10" 'moles/nA o ik 4} 2 A T LIS RN 345 5 9 A2 (nA) BTN BEIR
HL A 2 G 6 CVER SR I (S SR B I LU (ED 4 3000~4000 fiF. N IEEA
JEIK Ty *Ar=0.00977+0.00061, **Ar=0.000021+0.000014, **Ar=0.0001141+0.0000031,
37 Ar=0.00006930.0000076, *°Ar=0.0003310.000034

REEMARILFE . JEAABOE AT . 5 AT 5% AR 55 2 4 8 1 S8 SR P S I o MK 241 e
A FAEACS H0 Alan L. Denio 1129w 5 1 “MASS SPEC (V.7.650) ¥ H % il .

14 0.18-0.28mm REALAE i H 1 T 1) ey 2 AR e 2, P T A s i, 2007 4F: 2 ] 22-23
H & T R P e REA T B 49-2 [N HE BS LEREAT 11U, TSR] h 24 /B, R
Pl 5.443x 10" TR I I AR R BRI 1S K-Ar AR SR = BE (ZBH-25,
SRR 132Ma) FfE [ (5 25 BERREE (BERN-4M, 4R 18.6Ma) . [ I 4 464 5t CaF, 1 K>SOy
BEAT AP R, 19 AR IE R 72 WA .

B TR RE A B, AR T, DARERE G 8-20 FANSE S A BRI A I3 Tl e B 2 £
2R, WRER LA, EARG.
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HAFE B RGBA R Fe R AR,

ARSCHR A R SR R I 7 A A KRR S AT T I, 3R LA A S 2%
2R 4E W R 123£7Ma (n = 21, MSWD = 7), 1Kl 4.10 fis, ¥4 CAr °Ar R Z 4 %N

312.8+1.2,

FEICRE (20060 SRAG 1 BRI 4L KA R Kl 106Ma, KIEH AR5 A s
TR TG . (R FORIL, FCAEREAT Ar-Ar SEENIE R, BT AR VR R

%, (EMRR PR FE R, B 5 SR 7R AR B B
(700-780°C) 25 i T B =i A% (~134Ma), HLsK
6 P BT ARAF IR A T B AL S B AR AR o T AR S
ST P DU PR il Ay 7 oA A b TR R A
SC6 I FE R ZE £ TMa. 458 SRR, 1L
R AL R T Kl AR I TR A J
A B B 2 RN TR e Ay TR 2R, DRIk, Ak
B LT PR IR AT AR B 1 S

R TR ™ PRIV ey A &, i A 3gF

X

“ArAr

0.0030 "

0.0025

0.0020

0.0015

0.0010

0.0005 4

o

Age=123=7Ma
“ArffArint.=312.841.2
MSWD=7,P=0.00,n=21

0.01 0.02 0.03 0.04 0.05 0.06
A CAr

410 ER. A2 XAEAAR

Bk IR B R AR i S Y e B

17T RIS T EORT-Be LK I S 06 25 AF 5 i R, P304 i) s vl 45 A
FE—SE M IR o SRITRVA <™ PR T 1 FH D 2 22 L Bt AR SRR o AN 22 L v, R S o b g
ol SOl AR B VAZRE T Klea R RN, P SCRAE GEARIRR) B3z K
A AR Hi 47 U-Pb FEEAE 115~105Ma Z 18], N2 R 08 LI AR AR S

R BARMB R A, ATFRpE 2B I E
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F4F

B R BRAT AR Fo R AT AR,

=45 AR. A2 KAEAAFER Ar-Ar MELER

RunID | Sample | *Ar YAt (%) | PArPAr | A Ar | A Ar | A Ar | A Ar Age(Ma) -
1074-01 [ WX226 | 0.01446 8.78 [ 0.022507 | 0.00772 0.00450 7.289 323.8746684 338 17
1209-01 [ WX226 | 0.01476 6.25 | 0.056159 [ 0.00822 0.01053 17.702 315.2043847 539 34
1210-01 | WX226 | 0.05390 | 10.59 | 0.041006 | 0.01595 0.00828 13.551 330.4705676 211 10
1211-01 | WX226 | 0.01615 11.24 | 0.009810 | 0.01003 0.00202 3.265 332.8273036 181 8
1212-01 | WX226 | 0.02008 9.19 [ 0.033371 | 0.00036 0.00646 10.859 325.3963022 375 18
1213-01 | WX226 | 0.01553 6.93 | 0.064951 [ 0.00685 0.01220 20.624 317.5312428 643 36
1214-01 | WX226 | 0.02417 11.95 | 0.018018 | 0.02222 0.00377 6.043 335.4153416 225 10
1215-01 | WX226 | 0.04878 12.89 | 0.026291 | 0.01064 0.00558 8.917 339.1713894 188 8
1216-01 | WX226 | 0.00612 6.93 [ 0.019005 [ 0.00203 0.00352 6.035 317.5469087 498 30
1217-01 | WX226 | 0.04646 | 14.08 | 0.023671 | 0.01735 0.00508 8.138 343.8013079 196 8
1218-01 | WX226 | 0.00161 17.70 | 0.000731 | 0.00877 0.00016 0.261 357.7698413 227 20
1219-01 | WX226 | 0.01082 | 2595 | 0.002188 | -0.00271 | 0.00052 0.873 399.2554281 168 6
1220-01 | WX226 | 0.02148 5.89 | 0.080060 | 0.02254 0.01516 25.138 313.9846889 502 34
1221-01 | WX226 | 0.02797 9.61 | 0.028481 | -0.00720 | 0.00564 9.312 326.9605107 250 12
1222-01 | WX226 | 0.02318 9.57 [ 0.026058 | 0.00027 0.00511 8.515 326.7772401 273 13
1223-01 | WX226 | 0.08386 | 1820 | 0.023061 | 0.02271 0.00544 8.327 361.0746622 146 5
1224-01 [ WX226 | 0.01266 5.99 [ 0.030852 [ 0.01321 0.00583 9.697 314.3047502 349 24
1226-01 | WX226 | 0.00495 16.02 | 0.002399 | 0.00303 0.00054 0.844 351.6492976 216 8
1227-01 | WX226 | 0.00184 6.90 [ 0.011409 [ 0.00263 0.00225 3.620 317.3122332 883 48
1228-01 | WX226 | 0.00322 8.43 [ 0.007685 | -0.00706 | 0.00151 2.480 322.7396458 475 25
1229-01 | WX226 | 0.00930 | 13.67 | 0.004400 | 0.00070 0.00095 1.506 342.2213888 177 7
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% 5% HARFEWKLERR ST RIS

H5E HEW BV KSR SRR

VA BRI FRIR S PR 1) L 2 B A K s R IR Tk i gl sy Gk
HUECKOLHE) BT, DURE KL S R 48 IO s 25 Rl /D H0™ T3z 85 Kl Rk
LA, S KOs AT (w2 (NI, 1999)

S 52 1 X ARG R IR K B 1 5 Hh AR AR K L (R RT3 DD R I 5L R G & (I
1= Do R TIWRNNBI IR, AT E RIS R TR ST PRAREE &0 K2 )
FHOCI A AR O BRI SR Z AL, X AR AT T AR IS

5.1 HbiFRHRFAE

ISR P AEACE SRS SR AL, KR E TR KIS, Kilis 27 i AR
o LR AT I A B R b 32 S A T e AR A KL Za R 2t [ RN 7k [R] R AR
INAERI LIRS X o T PRSI R A AR Bl A K Ll —3 B A AT 5 S D) M R I R, X
KL 1 2R R IR [

TR LG PR o AU GV 0 2 Hp & R R L BB K LR SR A T
e, RRE SRR DX Y R THIAR S 55 e FEE A Ll o ARG A WERERI A S i
W, A SCE T DX P IR G VA A 4 R ol 78 2 KL AT 9

KL (R 2 A SRR A -

Z A BORGEH, YoRAHE, BERT Y R RHCA R A, RHATBE SRR R
2~4mm, TEN 10%A4, MANABESRAEAN 0.5~1Imm, FEA 10%/A4, AEighil,
R AT GUIRECE AT IRHES ], HARERIE WL A

WEAT 22 L1 BOIR S5 K JOR A, B At ) A B AR A FARH A L B b 1) I A
P AR RAT A 1~2mm, F 8RN 15%2 47, HETT R KA L s A e, 3%
BT Ay A A L AR R AHC A BRI, U B R AC A M), BRI DL IR

AR N2z L REPIRGEH, AIHRARAL, &M B LA A Ak
BRAh, EEHDERRKAT . BERERAN 20%, N4 2 L. KA 02~0.3mm
A, RGN, SRBOR, S 5%. L5 RHCAT 5 Kb B N A R 4L
W ARHCA B, I HRAT @ e ks

5.2 HuIRALFEHFE

52.1 FEICEFHE

37



# 5% HRyEgKLERE S RIFE

MK TAS 5 f 7 2K K (K 5.1
KB (R 52, 4653) hap
DA HH o HHE 21 L B AR 2
AR 22 a5 A A P m R AR S22
DX, s P 2 2K L T e G 35 B AR A Y Pl A
AN, HSi0, LT 58.48~ 65.09%, MgO 4%

K,0+Na,0(%)

T 139~3.17%, ALO; &gl 16.08 ~ |

37 41 45 49 53 BT 61 65 69 T3 07

18.33%, TiO, 4 0.62~1.03%, K,0 Jj 1.38~ Si0,(%)
2.92%. UL K LA AR R IR 2 LA E5.1 KlESEE
ZE X, Horp 810, 2846 T 52.49~57.87%, MgO 22k T 4.42~5.8%, AlL,O; HI& N 16.14~
17.90%, 55 V& H KL EAL, L KO S UK, 24 0.38~0.90%, P,Os & HEHIL,
4 0.25~0.29%, 1fi TiO, [f17% i FeOr [ & Al CaO K175 AL =1, 23 34 1.09~1.28%.7.44~
8.40%K11 7.88~10.50%.

fEKIE AFM g (& 5.2), LG H, wHEE A KA R 24k s 3 B
R R A IRFAE

MR R

FeOr  , ymkmAwy | oo
o EHBAKLE

0 R e R T

" Tholeiitic - o 41

K.,0%

EREEER |

16 499 40 B B R 9

Cale-Alkaline

A AL AL

. a— 52 56 60 64 68 72 76 80 84
Na,0+K,0 Mg0 Si0,/%

& 5.2 KLWFE AFM E] B 5.3 AFE Sio K0 TRE

FE KA Si02-Ko0 28 5 P 1 (1 5.3), i HE 20 K Ll B o 43 et P A A il v - e
PEREIE R B, Hh 2 BORE BB R AE A B AN A A B R DX, TSI 2
WU AEAR AR R 2R 51 15 5 3R 51 2 R (RS TR A

522 EICERFAE

L HE L K AR e R T aE IR 5.2, BRRIMUAARELL (Boynton, 1984) Ffitot
R EE I 5.4 FioR . R 5.2 FIEE 5.4 el LUE H, B 410K s # BB e
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# 5% HRyEgKLERE S RIFE

W77 7T T T 7T T T 1 W77 T T T T T T T 7
® 0 e ER 100 -
2 S
- =
g 0F = E‘ 0 F e
o . @ -

1 | 1 | 1 1 | 1 | 1 | 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 |
La Ce PrNd Sm Eu Gd Tb Dy Ho ErTm Yb Lu La Ce PrNdSm EuGd Tb Dy Ho ErTm Yb Lu
5.4 EHEAKXLERLITRER 5.5 &tk LEH L TEER

FI K, RS mim, I 146.23 ppm. Hr, 2/ +5 & Hh 82.88~165.53ppm,
LSRN 9.75~16.42 ppm, it (LREE) SR T HM - (LREE) &, BHEM
+tf (LREE/HREE) 471 9.15~10.62 Z [A], 2 HEM -0 22, (La/Luw) y H{E N 8.86~
13.56, 3474 10.87. HitICH AL o3 M Ze LI A A R e /045X

45453 5.2 1 P-MORB At Mg e Rk IS (K] 5.60 Al LLEH, dHE A KL
HAE4 K. Rb. Ba, La. Ce. Sré&FmEAMHAILER, T8 Nb. Ta 5 mgil o & L.

SV K s s S R T S 2 KL A, Y REE 41T 90.575~104.66ppm . [A]

5DB_IIII!IIIIIEIIIIIIII_ 5DQ_IIIIIIIIIIIIIIIIIII~

100

T

0 e ,‘-

Sample/P. M.
Sample/P. M.

TN N T Y N T Y Y Y N A A Y B
RbBaTh K NbTalaCe SrP NdSmZrHfEuTi Y Yb Lu

1 | N N Y [N N FNONY NN NN NN SN NN S N S S 1
RbBaTh K NbTalaCe SrP Nd SmZrHfEuTi Y Yb Lu

El5 6 WHEAKNLEMETEER E5 7 AIENLEMETRER

¥k 114.49ppm. M+ (LREE) #HXTE4E, HA L (LREE) AX—#i (& 5.5). BE
i Loy isra i g, BEM b (LREE/HREE) /7T 6.34~8.29 2 [d]. (La/Lu) x LbfiH
6.06~10.11, ¥4 7.63. fEM T ICRE B K B, Sy 4 K lizs 520 A i A e 4y
B,
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% 5% HARFEWKLERR ST RIS

SR ALK E R TC R TS R LR 5.3, P-MORB FrifEfbiim e Rk I 5.7
Jis, MR S53 KK 5.7 R, SV kiliEd A EE K. Rb. Ba S KB FoRATTE,
ARG E Nby Ta IRFAE, H Sr IERH .

5.3 JEREAR

SV ZH T 1980 4F 1: 20 J7 2 RGP O, 2 i b M a— K e A S
JEARS, XA ARG, (RS 5 v 7 K Neozamites S84 A1, 12 T2 0 A (EVE
WHLT AR B R A, G LS R, Sk, B AL RRg) V. R
AR ST iR, 5 M REME ARG el S 2 2 A S, 5 ERRIKR
HPAT ARG i

i HE A RS FIACR S, — BAAER BRI A, I A4 (1959) KA
Gy WA D, 5 R PR AR M R KR AR AR TR A e S R IR A 47 Neocalamits, %4k
A = B P R P W, T B AL AR B P R B . 1993 44 [ M2
SORE LB Wk B o o T AL LA B R ARIR A3, 43 S LEE i M VA Za ki Y e
R o UL e A AN S | DN A ot N 1 MO P TR o8 S T P g s A DS RS N
W AE I B o DX BT IANEE S TR = Bt S WA IR & A )R 2 b, TRV g
VN T SIS T AV A A e

HC, FREEAE (20060 TSR IRAT, HHUE ALK s U ] 115~118Ma,
T VA 2 K L R 5 B8] A 106~108Ma; VFSC R GRS R ) 2550 ok X 4x v i 4 At ol
A KA TEAT T LA-ICPMS U-Pb E4E, 3R1G 1 i 41K s R S AQ 00 Ok 2 it
T4 VAUE 21 KA BT BN B A o 286 AT NI PERE, AR STl o FH 3 4 IR AR
BTH R P, VIR E TR

gi bpTiR, T HE A OLEE MBI 2 K s — B X lrs — 22 lis — M e a4k
IEARIE (5 A 4L, 76 AFM B A B e i fuka s, WImE 41 KA 7E Si0-K,0
A S R 2RI ASIIE R, TSR A L R I AR B R A ) A e R AU

5.4 REWIE

MNERRL K537 B PR A 1 0 2% TC 4 PR AR D 2 M et A 1)k TG SR Ik I [ B n DL
t, T HE A KL SR 4 ks HATAR R Lo R s s m ey B, B E
%, WA K. Rb. Ba S5 KE FRATCR, MEMICE Nby Ta T4l

DA B SX SRR AIE B 22 S8 0T 7 K L AL
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B 5% BAS EWOKOLERE SRR

Fz51 ST EVIHEXBALES BRI X ALZEBNEE
. S M [X , s
K 27 o i B Y LAl REARARE
R A A . ‘
. e | (RUE)-% 1
= Q /% e, gy N
el || B e g | A EREE  eg i
Ll A W 2 L gﬁﬁ‘u—l ﬁ‘u—lg‘% Ly ke, '(JIL&E(EB‘Z Ly —p ) [
EEéE.EI *HKE' iy iy 2oLl 325 4 [JJE'H%? J —I Ly EE‘Z*EEE'*E
e Y, g E'ﬁu—lg ﬁE‘/)[Lg Ly rﬁigl—ttg' S F e SR R
G2 i Fe) 8 Ly pas | AR YL
Fay FH I 2 B .
S e
405
" EOIRIER | ESIRER | EERPER | BSIRIE R B Bk- 59 Bl FR
TR T | AR T T g ey ol L. ITEE, H
fozersy | B v, | o, | B0 RBL ) B REL T e | U S
Feol s | AT, oy T Rl = A
2LEK ZLEK N i JG
B, K
i [‘_‘_ZI\E < A= < A= —“n-‘ 1 ’
b | PEER g | peas | R
Wi m, BE ?ﬁ%’it@ﬁ ., B | K, BE | ié;iﬁ% Wit REE, B
e | B LAY SO Wb | Rkt | N LR
2 | LLEN T | LB | TN by | BT
mrss | M BEA | BTEA | e finE.
B B o AR A
TR AL Wilson, 1989 AL, 1990
8 I 1 | I 1 | | 0 20 1 L 1 |
6 ;:_3: i — 0.15 [
h 2 .
S afF ©° - S o0f
A g &
’T & i AR 4 | 00 o BR am _MIEEACES
o _ .
0 L | " 1 — | 1 L 1 PR | i | B 0.00 L " " 1 it " 1 " " i 1 i i i
0.0 0.4 0.8 1.2 1.6 2.0 2.4 2.8 3.2 0.00 0.02 0.04 0.06 0.08

Nb/Y

5.8 MU Rb/Y-Nb/Y FA Nb/Zr-Th/Z B R
$# Kepezhinskas et al(1997)

Th/Zr

7F Rb/Y-Nb/Y F1 Nb/Zr-Th/Zr Efi# (I 5.8) W] LAFEH, o HE MR 4 klis)
R TRARAAR B BT, KOs B SRR XN Sk B2 AR AR AT AR P S A .
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F5E HATEWHKLERESHAKL

A HEHEHKLE
o $WRAKLE

Th Ta
5.9 ZUHRE Th-Hf-Ta $ 3 E R
(#}5 Wood, 1980)

TE KA ) T-HE/3-Ta BRI 5.9, HpEH A
EFFERRE: B BEMFFZRAHRNZR
iy Cr WEZX R D: VAB kgl il J o 7
PR, IVE ALK A SIS LKA TEN D IX
RESBRIE KL R A XK, 255 e 0 A 2R AE
(3R 5.2, % 5.3), W] LAFRH s pE 4R G I 4111
KALEETE U RG5O TG B R 2 AL
TR TR FUR LA IR A RIS VE 0 PR I
JSAT AR SR 18, 456 SE BRI U4 AT, LR
TR G R AR G R el s, 2k

RRGE R TR/ P SN 1] TR N5 R B R A VA P R [ ie= 22 R
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% 5% HARFEWKLERR ST RIS

x52 HEHEANLEEERE. MELRIWHESR

Sample YJ-7 YJ-16 YJ-17 YJ-18 YJ-39 YJ-42 YJ-43 YJ-46 YJ-47
SiO, 60.06 58.77 59.04 59.08 65.09 61.76 56.75 60.53 59.77
TiO, 0.7 0.63 0.64 0.62 0.64 0.75 0.91 0.83 1.03

Al,O4 17.39 18.24 18.17 18.22 16.35 16.75 17.79 16.77 16.08
Fe,0; 3.75 3.92 3.77 3.99 3.25 3.13 5.31 431 4.76
FeO 2.1 1.95 2.13 1.77 0.72 1.92 1.15 1.52 1.57
MnO 0.11 0.12 0.12 0.13 0.05 0.1 0.1 0.07 0.14
MgO 2.07 2.21 2.2 2.11 1.39 1.74 2.05 1.88 2.62
Ca0O 5.57 6.22 6.3 6.14 3.69 4.22 543 4.62 5.14
Na,O 3.75 3.79 3.69 3.71 4.19 4.35 5.88 5.06 4.1
K,O 2.39 2.06 2.08 2.07 2.73 2.48 1.34 1.72 2.92
P,0s 0.34 0.35 0.34 0.35 0.22 0.29 0.33 0.31 0.37
LOI 1.52 1.51 1.29 1.58 1.41 2.26 2.71 2.09 1.25
Total 99.75 99.77 99.77 99.77 99.73 99.75 99.75 99.71 99.75

Sc 11.7 11.09 11.33 9.55 12.95 11.2 11.67 12.8 12.74
Cr 4 4 17 7 26 40 42 61 86
Co 14 13 12 12 12 17 17 12 17
Ni 6 12 16 10 18 28 24 38 45
Rb 44.8 48.9 45.1 48.4 42.2 38.8 18.2 20.3 72.6
Sr 423 451 448 467 720 788 791 845 528
Y 21.2 22.2 21.6 214 133 11.9 17.2 13.2 20.5
Zr 217 209 206 207 132 145 134 122 251
Nb 8.06 7.6 7.28 7.55 4.87 5.46 5.38 4.99 8.71
Ba 626 583 529 585 743 618 487 652 609
La 32.51 36.28 34.88 35.77 18.8 21.54 22.95 21.13 34.32
Ce 66.82 73.82 72.57 75.37 35.59 44.03 46.77 40.9 68.91
Pr 7.806 8.468 8.304 8.435 4.609 5.513 6.031 5.359 8.963
Nd 32.96 33.95 33.64 33.22 18.96 23.49 25.12 21.82 35.38
Sm 6.07 6.19 6.35 6.24 3.79 4.1 4.9 441 6.94
Eu 1.65 1.65 1.59 1.61 1.13 1.25 1.48 1.38 1.41
Gd 5.06 4.82 4.88 5.21 2.99 3.27 3.86 34 5.26
Tb 0.66 0.7 0.65 0.64 0.38 0.43 0.53 0.51 0.73
Dy 4.03 3.93 3.97 3.96 2.27 2.22 2.88 2.44 4.04
Ho 0.7 0.74 0.78 0.73 0.46 0.41 0.53 0.44 0.7
Er 23 2.37 2.39 2.31 1.4 1.07 1.6 1.39 2.16
Tm 0.316 0.316 0.354 0.326 0.174 0.161 0.179 0.167 0.297
Yb 2.03 2.24 241 2.21 1.19 1.08 1.17 1.24 1.79
Lu 0.34 0.35 0.37 0.34 0.19 0.17 0.2 0.19 0.28
Hf 5.15 5.03 4.93 4.95 3.53 3.63 3.58 3.23 6.4
Ta 0.54 0.56 0.51 0.52 0.37 0.37 0.34 0.35 0.64
Th 6.97 7.32 7.07 7.35 3.47 3.96 3.39 3.02 6.86
U 1.34 1.41 1.48 1.39 0.97 0.93 0.97 0.81 1.58
Pb 12.1 11.4 11.6 11 17.3 19.7 18.7 17.1 19.8
REE 9.58 10.37 9.96 10.22 9.15 11.34 9.80 9.72 10.22
LREE 147.82 | 160.36 | 157.33 | 160.65 82.88 99.92 107.25 95.00 155.92
HREE 15.44 15.47 15.80 15.73 9.05 8.81 10.95 9.78 15.26
Layn /Luy 9.93 10.76 9.79 10.92 10.27 13.15 11.91 11.55 12.72

ik B A (2006)



B S¥ BARFEMEKLERESHY RIS

®53 @BICANLEEERE. MEARITEIER
Sample YJ-64 YJ-66 YJ-67 YJ-68 YJ-72 YJ-74 YJ-76 YJ-78
SiO, 55.63 56.07 55.27 56.14 51.07 50.47 52.1 50.81
TiO, 1.23 1.19 1.23 1.16 1.06 1.07 1.08 1.07
AlLOs 15.52 15.98 16.22 16.11 17.08 16.85 17.26 17.15
Fe,04 3.18 3.09 3.47 3.38 3.09 2.9 2.37 3.06
FeO 4.12 4.15 4 3.83 5 5.13 4.97 4.95
MnO 0.11 0.11 0.1 0.1 0.13 0.13 0.11 0.12
MgO 4.25 4.44 4.47 4.39 5.59 5.36 4.96 5.38
Ca0O 8.25 7.64 7.74 7.74 10.11 10.1 9.72 8.69
Na,O 3.05 3.12 2.94 3.1 2.7 3.02 2.99 3.94
K,O 0.52 0.87 0.75 0.74 0.83 0.87 0.44 0.36
P,0s 0.27 0.28 0.27 0.26 0.25 0.25 0.26 0.27
LOI 3.65 2.82 3.32 2.82 2.89 3.64 3.54 3.98
Total 99.78 99.76 99.78 99.77 99.8 99.79 99.8 99.78
Sc 14.12 15.78 13.41 13.8 27.44 30.15 28.87 30.08
Cr 65 101 75 84 116 123 152 118
Co 27 28 27 28 32 32 30 31
Ni 67 101 77 82 53 50 62 52
Rb 5.07 8.17 8.83 9.06 9.78 11.8 543 5.92
Sr 555 587 582 549 490 562 549 507
Y 15.7 15 15.1 15.7 18.8 19.2 19.5 18.7
Zr 137 139 133 135 125 128 127 123
Nb 9.27 9.99 9.43 9.97 5.01 5.22 5.14 5.35
Ba 376 373 346 385 257 307 237 144
La 15.96 16.89 15.92 16.56 18.11 18.78 18.94 18.75
Ce 34.72 353 32.93 34.96 40.12 40.14 40.4 40.25
Pr 4.271 4.425 4.179 4.297 4.771 4.983 4.934 4.8
Nd 18.87 19.04 18.46 18.64 20.17 21.38 20.71 20.34
Sm 4.29 4.61 4 4.1 4.1 4.29 4.89 4.45
Eu 1.41 1.45 1.28 1.37 1.33 1.49 1.42 1.41
Gd 4 3.68 3.7 3.62 3.64 3.97 3.99 3.75
Tb 0.6 0.54 0.49 0.58 0.57 0.59 0.61 0.53
Dy 3.22 3.15 2.82 2.92 34 3.79 3.5 3.47
Ho 0.55 0.55 0.55 0.54 0.65 0.71 0.72 0.71
Er 1.65 1.58 1.44 1.47 2.09 2.07 2.14 2.05
Tm 0.194 0.207 0.181 0.219 0.285 0.273 0.281 0.257
Yb 1.29 1.32 1.2 1.31 1.62 1.86 1.85 1.66
Lu 0.22 0.19 0.18 0.17 0.31 0.3 0.27 0.28
Hf 3.2 3.47 3.13 3.32 2.94 2.96 3.03 2.85
Ta 0.55 0.64 0.57 0.65 0.32 0.32 0.37 0.35
Th 1.78 1.84 1.82 1.83 3.36 3.58 3.41 3.38
U 0.49 0.48 0.53 0.5 0.59 0.62 0.59 0.54
Pb 7.18 8.37 9.17 8.78 5.66 6.66 5.93 8.8
REE 91.25 92.93 87.33 90.75 101.17 | 104.63 | 104.65 | 102.70
LREE 79.52 81.72 76.77 79.93 88.60 91.06 91.29 90.00
HREE 11.72 11.22 10.56 10.83 12.57 13.56 13.36 12.71
Lay /Luy 7.53 9.23 9.18 10.11 6.06 6.50 7.28 6.95

e Bk A2 (2006)
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Metallogenic model of epithermal and low- sulfidation gold deposit,
Yanbian Area
Author:  Pang Wei
Speciality: geochemistry
Tutor:  Sunjinggui

Yanbian area is located in the east of Xing’an-Mongolia orogen,and it controled by the North
China plate,Xingkai block and Jiamusi block. This area is one of the most important epithermal
gold-copper deposits in east China continental margin ore-forming belts.Wufeng, wuxingshan
golden deposit and Ciweigou golden deposit are typical epithermal deposits in this area.

The ore body of the Wufeng, wuxingshan deposit can be divided into two types: Vein ore is
mainly found in the Wufeng ore-section. In Wuxingshan ore-section, we found many disseminated
stockwork orebodies. In Wufeng mine, the narrow-long single vein and composite vein have clear
boundaries with the surrounding rock. There have no chalcedony-like quartz veins in Wuxingshan
mine. It is thin and short disseminated stockwork, which have no significant boundaries with the
wall rock.Accordding to these characteristics of above , the two mines are the same in the cause.
But the mineralization depth, temperature and -geological conditions are different. ,Wufeng mine is
on the space above, and Wuxingshan mine is in the lower part. From veinlets disseminated to
vein-like ore body, is linked to the causes and the overall space. Wall rock hydrothermal alteration
of the deposit superimposed with a multi-phase meeting. The wall alteration have the zoning
caused characteristic on space. Take the veins as the center , it can be divided into three zones. The
inter zone which dominated by dominated strong silicification and adularia, the middle zone which
mainly have sericitization and silicification, and the outer zone which dominated by chloritization.
The chief structure of the ore is granular structure, and followed by account structure, interstitial
structure, crushing structure. Dense massive structure is the main structure of the ore, in addition to
construction and brecciated structure. Deposits can be divided into four mineralization stages: the
massive-quartz stage, chalcedony quartz vein-like stage, calcite-quartz vein stage and calcite phase
stage. The chalcedony quartz vein-like stage and the calcite-quartz vein stage is the main
mineralization stages.

The Ciweigou golden deposit contains three gold-bearing calcite-quartz veins. On the basis of
the sequence generated veins, mineral composition, texture and structure, as well as differences in
chemical composition, the three veins can be divided into seven tupes, namely quartz adularia vein,

rough - giant grain of calcite veins, quartz veins in fine-grained calcite, fine-grained quartz veins,
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coarse-grained calcite and chalcedony veins - microcrystalline quartz vein. Wall-rock alteration
strictly control by the faults, which showing zonal distribution in the veins on both sides. The
strength of the alter ralated to the type and size of veins. Which is near the vein are strong, and stay
away from those weak. Altered rocks and veins have clear boundaries, and with the fresh rock was
gradually transition relations. Respectively, silicide,albitization,kaolinization and pyritization
alteration zone, carbonation and sericitization alteration zone, as well as propylitation alteration
zone. The main ore texture is shape, since the shape of granular structure, in addition to the
residual textyre , the crystal texture, the emulsion drops texture, the unequigranular mosaic texture.
The structure of the ore are massive structure, vein structure and sparsely disseminated structure
and so on. Ore-forming hydrothermal stage of the deposit can be divided into five ore-forming
stage: ice-feldspar - quartz vein stage, coarse-grained - calcite veins stage, fine-grained
quartz-calcite stage, with polymetallic calcite-quartz vein stage, including dolomite, opal, barite
and calcite stage.

The fluid inclusions of the wufeng, wuxingshan and Ciweigou golden deposit, which are
almost have the type of aqueous-biphase. The gas- liquid was 10%-30%, and there only few could
reach 35%. In the aspect of homogenization temperature, the Wufeng mine is 130 ~ 310 °C, the
Wuxingshan mine is 160 ~ 330 ° C, and the Ciweigou deposit is 10 ~ 250 © C. All of them are
same with the temperature 100 ~ 320 ° C which belong to the epithermal deposit. ® (NaCl)% of the
inclusions in wufeng mine are between 0.88 ~ 1.4%; Wuxingshan mine are between 4.38 ~ 12.39%;
Ciweigou deposit are mainly concentrated between 1.57 ~ 3.23%; the two deposits are relatively
low salinity, only a few of the more than 12%. Calculated and combined according to the
situation of the exploitation of mineral deposits, the depth of mineralization below lkm, and
generally in the vicinity of 0.10 ~ 0.65km, it is clear that belong to the range of epizonal. Both the
ore-forming fluid system of the Wufeng-wuxingshan gold deposit and Ciweigou gold deposit
ore-forming fluid system are typical epithermal systems. Accrodding to the research on the stable
isotope of the ore, the origin of the metallogenic material is telated to the volcanic eruptions.

By the precise Ar-Ar method, the age of the calcite-quartz vein in Wufeng, wuxingshan
deposit is 123 £ 7Ma. The mineralization age of this deposit may in the Early Cretaceous.
Ciweigou gold deposit business in the Tuntianying Group volcanic rocks, the ore-forming age
should be in the Late Jurassic-Early Cretaceous.

Mesozoic volcanic rocks developped in the Yanbian area. The formation of the epithermal

deposits have close relation with the Mesozoic volcanic rocks in time,space and genesis. Wufeng,

wuxingshan gold deposit produced in the volcanic rocks of the Jingouling group and the contact
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zone of the volcanic with the intrusive rocks. The host rock of the Ciweigou golden deposit is the
volcanic rocks of the Tuntianying grop. Through the research on the geologocal and geochemical
characteristics and the formation age of the two volcanic rock groups,it can be known that the
magmatic source region shoule be the mantle wedge which replaced by the subductive fluid. The
tectonic background of the formation of the volcanic rocks is the active continental margin
environment. And so do the deposits.

Both the Wufeng, wuxingshan gold deposit and the Ciweigou gold deposit are typical,
epithermal and low-sulfidation gold deposits. Combination of the regional tectonic setting, we can
inform that in Mesozoic period, the Yanbian region get into the interaction phase stage of the
Pacific plate and the Paleo-Asian continental plates. It belonged to marginal-pacific tetonic system.
The magmatic activity is very strong in this peried. And so do the tetonic activity. The fracture
which formed before was inheritted or reformed. Then a series fault depression and fault basins
which have different size and properies were formed. Late Jurassic to Early Cretaceous period,
Izanagi plate give very stong subduction and collision to the Asian plate. Because of this, it formed
and actived faults which have eastwest trend, northeast trend and southnorth trend. And this
destroyed the equilibrium system of the mantel rock. Along the fault, the magma intruded upward
and produced two set of valcanic rocks — Tuntianying group and Jingouling group, as well as a
series of sub-valcanics. In the later stage of the volcanic-magmatic acivities, the heat flow which
caused by mantle-derived origin gone up to the shallow crust along the fissures of the
sub-valcanics and the regional faults. Then it recirculating flow with the meteoric water. The
ore-forming fluid which have more meteoric water and less magmatic water was formed. The
ore-forming fluid transport upward along the fault zone and the valcanic apparatus. At the
intersection part of fault which was superficial, metallogenic material enriched and sedimented, so
the deposit was formed.

Key word: Wufeng, wuxingshan deposit, Ciweigou deposit, fluid inclusions,ore-forming age,

metallogenic model



