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YCZ-6 7112 | 13.94 | 024 | 1.51 | 1.36 | 0.24 | 558 | 3.73 | 0.036 | 0.13 | 0.8 | 0.17
K23 WA, MeaSRAEPEESEIUEN S E
‘ BRU G Z SRR tefd
FE b
Ni Co Cr Pb Zn Cu Ag Au | Co/Ni Ni/Cu
YCZ-1705 18.19 | 34.85 | 29.81 | 49.5 | 103.6 | 25.26 | 60.80 | 6.15 | 1.92 0.72
YCZ-3 3.53 | 2741 | 1553 | 102 | 2915 | 747 | 4085|419 | 7.77 0.47
YCZ-179-7/6 | 16.14 | 29.63 | 2326 | 7.6 | 80.5 | 56.00 | 41.36 | 427 | 1.84 0.29
YCZ-4520 195 | 1.50 | 532 |333| 30.1 3.47 12 {298 077 0.56
YCZ-4576 000 | 120 | 1.79 | 209 ]| 336 395 | 1456 | 1.92 | — 0
YCZ-4518 546 | 1.88 | 8.65 [22.7| 419 | 1194 | 1236 | 1.2 | 034 0.46
YCZ-6 0.84 | 1.73 | 820 | 18.7 | 45.1 6.14 | 10.56 | 0.18 | 2.06 0.14
CL-Chondrite | 16500 | — | 3975.0 | 3.65 | 462.00 | 168.00 152 | — 98.2143
Primary mantle | 1860 | 102 | 2520 | 2.53 | 53.5 28.5 4 0.88 | 0.05 | 65.26316
Crust 105 29 185 8 80 72 80 3 0.28 14

YCZ-1705 A# 41; YCZ-3 A1 YCZ-179-7/6 &k ; YCZ-4520. YCZ-4518. YCZ-4576
1 YCZ-6 & FNVEAR T B i 59 48 X LA« %502 5 & A4 & ppm
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TR FME FA AL

B=F A EESE K ERERT

LR DX A EL SRR AR IBETT, IR B AR (1 R U A

W I L S LA B TR AR
BT BV RS

)0 B AR A AT AR (B R R B IR #h I R4 72 4)
g AR K R, AR AR G s T A WAE B D
5 A G AR SR — B )50, X —E o )T ORAT T I
JRAREE (155 Pt S BR AL 2445 B o DRI, S SRR AR T g 38—
WP R SRR AE AT DU B AR TR S AR R AR 1R,
AMCAT CAA RS AR I A, S L R AR s e AL, AAERS b
e, Bk, ERATRIIEAE L RIF T AR BRI AR

FESD EZER QLI LS, FZNT IR BB 2 S5 G R
UL RIS RN, (8% AR IE BRI RE i BE S 0.25~0.3mm
ISR A R, IS RS B IG T SRR DI
LRSS TR0 G 8 D 5 S5 R T R il v R B AR A T D
1.1 AEARR AL

FESRA Sk S AT KR 2R, R, oA A, AR
R, (LIRS R T, BRI . T AR A
L SR AIE, RIS b LR LA 2.

[ AR, oo AR 80%—90% .. =il
A WA (VALD, AAHRE RN L, IR e 2k
AT I ERET, ST RLAR AN a W20 B O A, AR
TP A AR N, 72 10% —30% 2 0], EEMARIRE 2—12um, £
TEN T 4—10u m (0], G EEEIR, BEEPR. 40500 A BIPIR

i
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HZF RA AR ARSI

b V2N AAREAR, AORPT S IARILLACR, 75 40% —50%, Nk
AL H] 60% 5 80% , XREARIEAIRN, TEAE 10w m Aof, HWH
SR EAS PR (B 3—1 FhiE 4, 5, 6 flT).

M28: &7 =M, XROEEREA. WP,
EEAT SRS 0 (XA D, KA 8% A,

B 3—1 S R A IR (EIRLLG RS 7 B D
1T HATEERL AR DN o XA R T 20 4—10n m Z [0, M
T AL R 6 um oAy BRI H EAEDR . K AOREA KPR,
AR B PR B DU (B 3—1 i T, 2 AT3).
28 A AHBRABAE 1 AR LA, X B R P 4 s —,
TN B — AT B — A . RN, B, e tib, K
AT ST AH R RAR R, TR 2 VERPREOR AR (B 3—1
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TR FME FA AL

R 1, 7R 8).
1.2 WiEEE R ENESH

ARYCEI T ST S RA IR BE 1A SR AT — % (6) K&
UKL (te) BRI o SO 7 7 PR OR 27 R AR 27 27 Bt M B A 1 =
SEJ8 MG T F 4 28 4 Linkam THM600 7874 &, AR #3157 22 0.1°C+,
ERREESY (>100°C) % A£2C,

ALARIUIEIN B 5 N2l & 25 % H,0-COy (LR CHEIBRbrfE) HEAT
RGERIE, SRIEESAT IR, 6 TR NI R PR A, 2430
WAL NI BR N, AP TREE AR RGE ) 1°C/min,  DUE I S AER 1
YR AEVK R BT nlR R 22354 0.1°C/min, REAEA LR R
— PR B R . ELAR DI A R

K 3—1 BTN A EEY REE

h==n >, Ny o N M, ?F:'\”:
s | EERR b G | AL () | The (O kI | 4| D
1| SWBPAEAE | 3~5um 5~10um <100°C 2
SBPIAREAE | 6~15um 15~30pm 100°C~150°C | 22
3| AMAHEAR | 6~10pum 15~30um 150°C~200°C | 83
= +=
4 %ﬁ%*ﬁ —H 6~12um 10~25um 200°C~250C | 49 Ky
5 | ABEHAHEAE | 4~8um 20~40pum 250°C~300°C | 36 | il
6 | HEMWAHEAE | 3~8um 20~40um 300°C~350°C | 15
7 | AWEMWAHEAE | 4~12pm 10~20um 350°C~400°C |5
V=373 +=
8 %ﬁ%m S 5 sum 5~15um >400C |3
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B ZF R ARLERBRFNRF A

13- % G i AL I B

- > IR “

18

22
20 [
—18 i ; :
W I E i | Y-SR B Y P A B B
- A - M% {tf?fﬂ iy I—'i i {II_. Z{'\y”ijljj:: li’:_]f il L’;';\L' |ugjr‘]_';th lJ” ‘u
:\')- \ :\ L 11 4 3 4
:? o Bir Bz 4_‘| i |
12 ] 1
10 ~-§~:a 1
-8 ;'_:{ _H___ I
6 —L
-’ AN T3
L4 L TR L
1 B M
-2 am I 11 L )
“ =1 L 1 L2 T
|| [TOTTHT LI e LTI o2 | o] [
100 150 200 250 300 350 100 450 R FE
[D] L LE0-20% (94 Bl E U E20-40% (A il E L LE1D-B0% (3§ | I:l (LN TE0% (MM
7] umieoom cwn Eil (L LE10-20%( = | (i HE20-30%( = 4

B 3—2 Sl el R AR e A — L

1.2.1 BEAKY—EE

AR TAENE TAFRREER 7 B s, JLIAEME 215 4~ (R3—1,
K 3—2). JLiREdh Y1 RBME, NIREELSRAYREETCS: Yez—
10— 1 R EIRE D 50m HA D, H A S BER s B = b — KAE X
iy Yez—5371 REREEN 94 KIS AW BEk: A B ot — KAb R
ZK1705 R &b W BER B = B KA IREEN 107.35 2K Yez
—5996 K HIR 209 K13 DAY R RBER A 8 A B KAE K
Yez—9004 b S A s BE R A A PR S B KA R 2, IR 217 K.

AR CL AR IR 45 2R, FRATTT DU IS 40 PRI AN [R] ™ B B
FORH i BB AN, LA 9 — TR — EE DI B ) il B >350°C
UER B BLAR DR A AR 3, A /D& ) = AR, PR BRI O
FEEAE 20%~40%, —AHGARM R L T EEAE 10~30%, il BN
2 450°C AN A DB AR —, G EAHENI Y R0 A
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TR FME FA AL

RIRRELAR, A1 — SRR B BRI IR 250~300°C, SRR B A
Lb 20% ~60 % (B AR ELIA R 2 A 05 — 2 & JE AL B B 1) F i 52
A 150~220°C, BB E LU EEAE 20% £ PRI EAA ) T TGS
(1A D — BRAL W B R T JELE h 100°C ~150°C , B B A 44 = B4
PiAH, S EAE 10%~20% 2 1],

Rl &5 588 B R R LSS, AR AR I REAG VR B2 (R 8 n, ey
(L AR AR B PR, AR I R TR R T = 5, FR vk T v A A R
AR W AR . ZAHFIAlAR . 2 AR R AR AE
122 AEAEE

AR A AR B D 7 A P NIRRT PR A L AR EAT T UK AU
JEEWU 3l i Ay R ot A U SRR AR SR, R AT 1A ) i A A
ELHAAE TS Rl T 0 Rl AR PR T SRR At e YA
BRI RE o F T AR YR A A ML 5% 81 1) A AR O 40 DA A AR LA
SAEARED, H A IR e R 500°C LA N IR
WA AL, DR 2 AR 1 1) TR R RS, H kY
— i FEE T A B 1) 3R Pt L g e — i

A Potter (1978). Hall (1988) 5 AT FEskd, #hEEHEAXA:

S=0.00+1.780-0.04426%+0.0005576’

X S HERE w (NaCl) /%, 0 VKSR ('CH.

ARPSERIMAT 41 MDA VK B, JEFEIE-8~-0.1°C, FZALET
T-38~2CIA] (R3—2F): FhE w (NaCD /%7t 1.57~57.08% 2
], TEER T 3~13%2 00 (€32, E3-3 ). HPh WA
— WK — B B AR T Tl 36.68 % ~57.08 % Al 3.23 %4y, ith
JE LR B 32 Bk B T UL B = AR, s S 45 SR A T
AT, T T BB B ) AR RARTT RE A8 A h s b e A, BRI

XL i ERE AR FEAS ARG B IR A SCIE R, 1 S UG R ) A i
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B ZF R ARLERBRFNRF A

T BLIE ST BRI BRI B AR ER R A0 — BT B B (R it Ak h 8
r 3.87%~9.86% 2 [, HATREREERAE: 19— 2 & B B m
JEH AR R G 2.74% ~7.17% 5 A0S — ALY B Ak A
3.71%~6.88% 2 [fil.,
M 3—=3 LRI
o - R 1 VS H 1 O 2
W} It A 47—k B 1) AR AR T
| ' L, LA R T
sl 2.74%~9.86% Z [f], H
of e SRAT A IR, 5 11 4 —
Lo XM T R R,
i o (RETEL R PORCIE U

&1 3—3 WAk m B Ik I — BRI iR (RIIFST, HEI L Sy e 4
AR TR T B IR B AR o T A SR~ ™ PR 1) SO ¥AE 443 A2 Jeg 1 A 6 FE U
.

AR A ) ¥ — W BE R U SR B B, R PRI — SR — 35 A I
FIFAR M ZEFELE 0.644~1.134 gem™ 2 [0, TFHEEPA 0.8~0.9 gem™ 2
;R JIVEHE 1~144.8x10°Pa 2 1], FEEEP T 6~50x10°Pa 2 [H],

RIS BSCAT™ YR 0 58 T v AT SE A i i s g o AT, A e 2
A Sl O S 06 R SR A PR T TR (R ZE K, SRS B VR A8 A
ERME . 0RO 0.0265GPa/Km CHEBESE, 2003) 15, #
I IR EE O 0.022~1.08Km; A1 EL 0.015~0.020 GPa/Km 1 4y [k
BORE G2 imas, 1997) KANE, AN RN 0.11~0.72Km, 454
S BRI R 0 AT A A A 32 R AR IR BE Y 2 0.11~0.65Km.

ZE BRTIR, SEIT AR R B B A TR, B A R S A
FhEEVEEL, S R JIRAR, TR B AR T A B IR

HE (%)
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o}

Jm

£,

(LSS

70

= =X

)i
FECTC)H

UK R BT
RN
JE CCH

ThEE w
(NaCD
/%)

JE 7
10°Pa

=
S &

el e N IEN N Ne N IV, T IF SNy RS I i (ST o

—_
=]

—_—
—_—

—
[\

—_
W

._‘
o~

—_
(9]

—_
@)

—_
|

—_
oo

—_
O

[\
(=]

[\
—_

N
o

\S]
(98]

[\
=

N
W

[\
(@)

\S]
3

[\
o]

[\
)

(%
S

W
—_

(93
\S]

98]
98]

w
~

_41_




B ZF R ARLERBRFNRF A

35
36
37
38
39
40
41

1.3 HEIRR S
PRI X N A AR R O s b 2 e, I T A e
ORAE WA G E o R WE T 5K TSI = %2, K Renishaw

!i! E] Hz0

3200 - . £y
2583 CH,

= M= 10000 |
LT
L MYV
24001 VTV L
i i ol
Ll ""L'."' ! 5000 /
A

T T T
2500 1800 2400 3200

20000 ) CH
8000 ] rg 4—= 2917 6000 - E

16000 CO, co
3 2141

14000 | /\

120001 s 4000 4 | | 1388 L ) ,uWM

10000 - = | ol

&000

G000 ~

4000 20004 '

T T T T T T T : .
1000 1500 2000 2500 3000 3500 4000 1400 2100
Ji 4 i feem F8 (0 Frem”

A—Y1 FRA AR CR 26 B—Yez—10— 1 ARG EEARMEOEH 261, C—Yez—5996
TR ZEAREO R 261 D—Yez—5371 AR IO R 8Ok

Kl 3—4 Jedl &0 IR AR AR B0 H 2 K
System-1000 ZLOEF EEEAY, S14nmAr & OGRS, FHHETER 4500~
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TR FME FA AL

850cm™, FREETEIE 20um, ZpFEE 1~2em’s

XTI R PR AL B AAEA T T DUR B, B R IR I 73 AZK O
A A HaSs AUy 252 BL COy CHa M H0 41, &1
/DR CO M CoHg 251y (B 3—4), il ik sk )8 T CO,—CH,
—H,0 AR

TR S T R A L R IR SR AN 7T DUR I, R e
Y B AR 1 i & BL CO2v HoO A, &5 CHy COL CO, K HaS
SRy (B 3—4A,C,DD, 131 TR R A 9k — BRI B A A ik
(K18 WIEL HoO %, RIS AR (¥ CoHe ST HLAL 5, CO, I Er itk
b, VEAEARAIA I (B 3—4B FivR).

TR K2 B0 IR IR A AR TR I, COp RIHUK I AR 4
FOTHN oy B, A ik CO, FI HoO i, st
AP S 5 A (BEROCEE, 1998, 2001). £EH = il 5 Ak
T, CO MR THUK, —HAATIETFRAR Canb sy, hT
F 7. HREERIBEAR, COp SR T HUK T AR S oy Bk, I AR
IR EESE i (P oRBEAE, 19950, R RIT A MIRIF I S /s B AA 15 7 1
EATHLALSY il e MR BE K I N B A K.

LRt BRI TSR, T LA FE S8 10 PR IR et
Ferh, SRk B TR R, IR SRR, CO AUk
W oAt . R R, BTSRRI A R R
AR RN BB IE T AR, TR SIS,
PFEH IR KA TUTHE, TR T e 140 &4 Ki# CO2v CHy F H2O (1
WK (B 3—4C K 3—1—2, 3 Ji7n): HFIRVARARB P Ak 2Lz FE I,
FRE SR RS OB G, Al W R O AR UTE , TR A
H,0 b E S A A LA o 1A A4
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B ZF R ARLERBRFNRF A

BT R EARER S

Yk A PR AT I AR H A LRI B AT I PR TS, DU
X5 T R AR DN G AT K-Ar A 04, 13 2196 Aol A
191Ma CGEJe Tk B S TR, 2006) . M0 584 DAL A I ks
WS BEATEAEA WS, RN 00T BOr R, R e A ) 4
RIS R AT SE PR AT PREE . PRI, AR TARIEEL T4 X Y i e A4
<A BT T A U—Pb AT
2.1 FEih R

A SCHIF IR S AR b B 2R BRI M G fln (Yez2) b
W RE DL N K E (DWT).

BERC A e (Yez-2) A RRRE DI LG, 074 3 2 Ay
Horpo Sa A BATBERORGH - T KRB BOIRE KRR, 1o A
K fdE, Hhas® Ol rma i, S5Nanasir 7 I x R
BEAh, B 22 1R CORBCRAE FSE A /1N AR R B BE AR TR o e RO A RO 4 /N PRI £
whEAGE, KO KR, RIPARE . XA I 2 i, /AR
I8 J R 45 2o BRI G o A e B e DR (IG5 J3) K 5-6mm B 3-4mm,
RN 1.5-2mme EATLEARBORT A AR AR /N 45 5 BERT /D BB ) A
8. bt (HEBIMBERYIID BUONRERS . BB DB AR (4
- 0D ORISR B = B CRILRER D, — &R/ DR B S 2
RER I, ) SRR R LA S S S s B E M RS, PR
P, RS R R 55% A,

WK E A OWD) S0 TCEDIEE . RAT X NARFETEIX . A kA
SRENIAE, HH SR, Sle AR T WBRIREE R, B AHCA R A
WA, BEh & EAE 20% —25% 2 [0), Rif2 K/NZAE 1 —3mm, FHCARAE
HubHl, RMBE, 2B —BBKER, SRS SRR 60% /it
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TR FME FA AL

S DA A B AR Ay glie A R B KB R SR ) o BRI TR 454
HAHC AT AN SRR, AR
2.2 FERHIE KA Tk
AR SR Sl AR A 8 A PR UE AR R bR 5 T DX 3 o o S

KoL SE . B4 SHRIMP U-Pb AFW8IN 5 7L VG ALK 27 K i 8l Jg [l 5 A
SEEG A SER,  SEIAE I R4 #8436 [E] Perkin Elmer/SCIEX /A v 27 [F) 7 f1
BNAS X NI P2 AT Elan 6100DRC, 0GR R 46 0 #8[E MicroLas A 7]
477 1f) GeoLas 200M, S5 RH He 1 AR R <, HEEREZR
PR UESCARIT TG0 ] 1) N 5 Ak IR #h I bR E 2 2% ) it NISTSRM610
BEAT AR LA, AR IL B i IR R U . B/ NI =3 SRR
T SRR E MG S, SRR T A0 B s # ik, e R IEH — iR
e — o5 Bk gy 2, SR B bR AR HEEE A 91500 Ak Ah b b )

(Wiedenbeck,et al.,1995), %547 U-Pb 4F# (11 52 K FH AMRAR IE 5 1%,
5 AFES AT R — bR UE,  DUCRUERRHERIRE S A3 4 e 4 — 3. {E
20 YRAEAT IS TR 5 400 2 YK NIST SRM610, LA Si 5 A ARl 2 5 47 v
U. Th FI Pb (& & . B FFrEE o B A4, 2P R 2PU (14 &AL,
2TPb/APU LK 2P Ph (LRSS 2, IRIER ] 2P/ AU LU AR K 3k
73 2°Pb/ U AERY . BRSO R 2R Al M G E S B SCR A GLITTER

( Ver4.0;Macquarie University ) #£ )%, Jf K H Andersen (2002) [
27pb/?%Pb, 27 Pb /77U I *%*Pb/>*Th (#1454 5 58T A7 & ELE IR IE,
LU BB T8 Pb (F5EM . JBUR B P & AR Stacey (1975) g
H R 30 5% P-4 P R 67 32 44T 1830 Pb A2 IE . AERe v AR AR 1 22
IR H Isoplot3.0 8%, HARSIE IR n) 2 WA VARSI SCF (2003).
2.3 BEAFHMERMES R

AR SRR (I E BE T LR 3—3, 3—4, B0 CL EME R bR 4

Bk 3—5. 3—6. 3—7. 3—8 i,
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B ZF R ARLERBRFNRF A

2.3.1 BEMCEALTE RIS 4 A RHE K P E 45 1

BER A AL R E 1) CL BB R R 4 G o 8540 1) B B B BT B
APIRGER, HAAARBURLER A 2 A BT (18] 3—5). ks CL EMEHFAE
FIILARRAE R Tl (R B A0 43k 40

S AL A ORL 2 K AORRRDIR B AR T R W 1 A 4 4
(K 3—5, 05, 11, 18), EMHBARIRMHZEAK, 1E 150~200um, 0]

3=5 IR X . &%1&%%%8@%6 CL
[ P b A e AT BB, 01~22 AT 'S, 488 £10 C(FRA K Ma) KRRy A
2MPb KL IE MK U-Pb 4EKS (P*°Pba/”*U)
WATBUEIIR AR, WAL 1] SN G AR, A2 R K FIAHTE], Th/U L
{H7E 0.34~0.46, 28U & B AE 322~449ppm 2 [i], Pb i & B 7F 38~45ppm
2N, IR Ta KA AL, WOGIREN U—Pb RIMF M FEEAE 489~
497Ma Z [,

WA FEERLR, SR T, (R EEIR, N
s i AN K AR (B 3—5, 07, 17) , BRSO EIE, W
K P SR, [ ERBRALIE iT DAL I, iU
IR B A A58 P & BRI T B B R AR T 3l Pb 5 R I L
NTER, A B A PR AR ZE BERER, 7E 150~250pm, Th/U HLEAE 0.41~
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FHRFMEF L

0.62, U BifBAE 78~209ppm 2 [f], Pb &AL 18~34ppm 2 ], i
IR T AR, WOLRIBAE IR AT 493~495Ma 2 [f].

WA RAIUPR, RIHAAPRE K AR, BATHA
HUB R R AE (B 3—5, 9—10, 13), 7ERUkZE & &AL,
I H G AN T F0 3 [ s A B iR, JEmae T e 5 28 — 4180, 1K
SRR AN, 4E 100um 2247, Th/U EUEAE 0.35~0.61, 2°U &
FrHAE 194~386ppm Z [F], Pb & HAE 19~36ppm Z 1], B/ TH K
BiAE AL BWOGRIDIAFEETE 491~496Ma Z [A].

WU A R ATE. AR, RINR & AR CF 40 AT,
T WA AR IR, WA A, RO RIER 4 A R0 A, (B
FLIFAME# T WA IS, B BRI e 2, RiARAE 100~150 1 m
218, Th/U LAEAE 0.28~0.81 2 18], U B HAE 332~527ppm 2 [,
Pb S AR 29~62ppm 7], HATEREARE m, WOLRI MR AL 463~
477Ma Z[H]. HHAEA R A, RARHIHAT, e WA %
Pk, RifR 22RO, A 70~ 150pm 2 [6], 4547 0k a] LA B Sk (54 4L,
FERGAET] WA W hEs R, A XA A B e i, AT LA

%U %ﬁﬁ%@%ﬁﬁl{%?’f% 9932 Mean=495.2+2.7[0.54%] 95% conf. 560 _
B

:‘@ Gg%ﬁ{&;{j{%&? 0. 0831- (error bars are 20 )
- 4

4l in e TP S il 0. 084}

RET PO ERTWU = | e

WAt 0.29~044 2 2 ]
i, U B ELE *
0.073
317~453ppm 2 [,
0. 068

Wid by data-point errors only
MSWD=14,probability=0.000
{errorbarsare 20 )

Pb & % E AL 30~

rm—m.Si 5.5[1.1%] 95% contf.

43ppm 2, BT 0.48  0.52  0.56  0.60  0.64  0.68  0.72

207 235
Pb/ U

Kl 3—6 Ycz &5 AFE1EHIE
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B ZF R ARLERBRFNRF A

HIRESA AL, BWOGHE U—Pb R R MR LE 475~477Ma 2 [H.

MR AE R A ) U—Pb SFER SR (& 3—3) FIEA IR I A
Zel (B 3—6) nJLLEH, IXEEHE A KA BUR AT LA 23 P DX )
(495.2+2.7Ma M1 476+5.5Ma) , {BATAT /D HBE A7 E 0 I 125 1 14 A it 2k
Al MK IS T HE R AERE X A AL BRI 228 . fldn, T 22 54T,
HMTFERE Ky 612+4Ma, TWIEMLE CL E%, o] LU I A5 e 7] 547 119
138, B AR EA v BeAOR TR E B A AR, W T3 58 5
B R IR B I R LR, AR IX M S R i 2P0
(5354 2207ppm F 707ppm) ,  Jt LAZEMCAE 8 1 R it 22 it A L ge vt
FEW: BT 1SR 6 S8, RUAFINR st S (e, (RS ILH SR T
SRR U—Pb 4E0% (431 A1 438Ma) , X3 CL B GRFHEHE T 4007 ) 4
T RT B ST R S5 A S SR S A o TR 2D RIS 4 D A
SEDCIR],  FATHEI I e R — AN A, AR I B A
A BB A FH AN RS SR 45 it T T SR
2.3.2 INKIE W HE A RHE R 2 45 2R

NI A CL B S os, R BB A 2 1 48 FL AT 0] A ) 10 2
IR ADRGE, DER A ISR AR F AN (B 3—7), K4
CL B GRHEFIIIAR AR, 4 00 A DU 4.

SRRk —RAR, BIE. FEEMEA, SARRERANR F B
EREARESE (F3—7, 1.1, 9.1, 10.1), Z4lEA Bk KN Z K,
5 50~ 130pum 2 (i), K FRRURE L P4 aiy SR IR A0 AT, AR (0, R
WA G o B B WORLRLEE (YN, LA AR 2, A
AT AT RS . ZALES A Th/U BRAEAE 0.27~0.36 2] U &t
B, Ik 515 K1 743ugg s HE HYRT R TGS A AR VE I A
AR A A RGN 4%l LU ABARFALE T RSO O 25 5 & i A, OIGER
Bl U—Pb KR M AEEAE 419~451Ma.
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L e

AR . ASERINPIR, IR A A (KR BRI AT, AF 50um A AT,
CL KGRI S siIias R 884, R EH MR, BB
ks (B 3—7, 14.1, 16.1, 12.1) , X4BA M) ThU HAER S, "liks

-

3—7 PR TSN RE X NK A TR g 4 CL %
[ B bRy E A BT AR, 1.1~16.1 AT AT, 486.8+18.5 (FRA7 A Ma) 21N
FRyA: A 204Pb 72 1F 1) U-Pb 4E#4 (2°6Pba/238U)

0.71 A1 1.1, Th &85, 1F 281~289ugg’, B EZEHERA, 1K
ILE 0.2%, mEAIA 0.42%, WBon T aKe A MRIE. Ml xhzdl 8 A
MRZ O IIRR, B RIL U—Pb R IH B AR 755~850Ma.

BEAESAARIR, KARAESELPIR, RiA2AE 100~150pum, CL El%
BRI ARG R 564, MR R EIAL, RER A,
HEBIRSE (B 3—7, 2.1, 41—8.1, 15.1) , EEBEiEEE, o
O E WA, Th/U HUEAE 0.38~0.85 2 [A]; U & 7E 290~464pg-g’ 2
], WAk 1296ug-g’s Th & EAE 134~258ugg’, 5 U S REEEEH
XN, 3 Th &AM 1035pg-g™, SR HA SR B MREIE . WOEHRE U
—Pb & F R A 486~503Ma.

SEPULH B A EAHRRR, RIARAE 100pum fidT, SRR AR, CL
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B ZF R ARLERBRFNRF A

BGBoR&mEMARE, TEERAREGH (B 3—7, 3.1, ZHfPiaK
&, NPT O RR, EILAT A P o ERC,  [n SRE
i, UL IE Po & B, 456 CL BUSRHERA T 7T A5
BRI A A P & AR IIRAS 4 b T Bl T s R AR T
TSl P E2K, Th/U EWE R 0.23, AHXHRAR; U & EA 674ugg’s SR T
DA AT IS AL, OGRS U—Pb R IR H AR AE 500+£12.4Ma.

IR NI A 16 AN A EOGERE U—Pb 18 R AR CPba/ ™ U)
RIS, 454 CL BRI AT ORI, sl f #2851
%3, HADbRmE
R A . B
A = =L 2N
AMBEA R BR— oy
PR (B 3—8), ool
HA] e T H P
BB A RS, A
DR B4 T Pl e e spoy”

0.35 0.45 0.55 0.65 0.75

Wik, AR - ‘ ——
SR B 2 R Kl 3—8 DWT #ifrEll il i
SRR o TN T IR A, WK ST A AL T, A
AR, AR T R IR R A S BT i s A A, P LS R K By
LR (430£15Ma) .
2.4 BREH FAKT

BT KR A S35 725 PR EA T I K-Ar [FA AR e, MAEgs 1o
191Ma, A S T8 PRI B EARH R EHE 191Ma Zify CRIETT
ERPIF A ST RS, 20060, % EEH K-Ar [FIA ZMAERE N £ %2, %
ZERR, DI A AR B AN T FE IR o AR I X S AR 50 ik

0.081

Mean=491+ 14[2.9%] 95% conf.
Wtd by data-point errors only
MSWD=2.4,probability=0.006

{errorbars20)
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AR R R IR R A (TR B AE 430+15Ma, i IR [R5 (1 4%
A 495.242.7Ma Fll 476+5.5Ma. PKltt, FATTIA K el 0 PR 11 fs KA i
At 430+15Ma, RI<EH™ 0 22 /D0 T 0Bl 430415Ma. MIRAT (1) 46
N BT T S
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TR FME FA AL

BNE XA AR AL

R A R R A B K REROTE R 2, AR A S
CRAER S, AR, STRKR BRI, I, &
AR, LT KRR, Xk S0 b, 5
FUESS Sk L3

BT TR TR A KA SR AE

1.1 EWFIRHKE

Sk T ARKAE A R XN S R, a0 T KR
o H PRI P ARI e R A RN RATIE R G, R
TCE . A EE I WA A R DR AR IL
RS . TR LG I . LR BRI A 0, 2 R MR,
EERARIRRL, BERYIT, R EL RIS, AN E S TR 1
Hela), A7 I B WSO ASOK R 5 PRI RS0, T 20 /N R RE Y 2805341 (78
HD, AOHAPREG. BT TERL. &8 30%. fEARREA,
WA A D], FERIARIOLE . HPCIRIE OGN . > 8
Bz iy TR A 8, BRI A, AN I AN A B R X7
RGN, SR RS, BE KA B EEAREE, R (8 Ak
MEEE AR SE. BICARZ 45%, #HKA 20%, TR,
AR, 3—5mm, BEEESE KA —. Battialefqift GRED,
TR BRI, RIARAE 0.8— 2mm. RILLAMNES A D RE R, B
O CIR, JEEET Y, R IS DR K . 2 EUE R
SR FE BT )R BRI GE K AR o BT A R Bk
IRAFIRR A 45 LR o
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FWE 5 R LRI F I

1.2 F X kA

WX oA d) Iz KA S N K B R B, S ok R o % D),
Z 50 BKAEAE, PR PRI AR — B AR R W, PRIREE M, ok iy,
HoR K. BESCHRHKARIA NG . S EAYE, K/ANEZTE 1—3mm. FJ0
BB AR, MR MINABCR R B, NS A . s
A RS AR O ARY), Bika . BT EEORRIERDT . PRIA S OB .

BV EEITERE

2.1 EWFIKE ERBTTRRFE

EATF TR (R4A-1), TEEM AN - Si02470.2~75.66%-
MgO>40.24~0.37%+ CaO}0.67~1. 36%. TiO, /1 T0.2~0.24%. ALO3/"
T11.46~14.56%; (Na,0+K,0) 5 fE8.52~10.35[1], (Na,O/K,0) L
{E7E0.18~0.672 1], LUE 8N ;5 (NayO/K,0) /CaO L 116.85~15.45
208, HEF2FREE2.37~3.94, NI R; MgfR%i7E21.83~31.84
Z Il R 7EA-F-MEfERIE-PE (ralh El4-1, A, © F, Prattm
(RIF 5 R R TS R S Bk R Y VE T A 5ok S5 RARAT  7ETAS
Kl (84-1, B) EFESERE i T e R A XA

MR AR - (K4-1, D) ERTLUAE H, A/CNK
(ALO3/(CaO+Na,O+K,0) [HEE/KEE) /i T°1.17~1.38, M A/NK
(AL O3/(NayO+K,O) I BE /K EED 41 T1.30~1.54 2 11, fEA/CNK-A/NK K fi#t
T RE SR R s R T AR RISk, R R A A

S DX S T AR A (0 BT R EAT CIPW ARUER W1t 5, A TH 5 4h
R (K42 ATUEN, ek o mia 8 DL T 91~94 2 6], kT

FHREA T RE R S S R . CTIPW MRS BN, HAPASE

BA. BRANENAE, SHRIIEA . BRI ACA, W 1A
Ycz-4520 il YCZ-4576 B /F 0.37~1.39, [MifE YCZ-4518 Fll YCZ-6
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A .
2.2 fKE ERITRFHE

AR (R 4-1), FEEMWAA: SiO, K 45.84~
47.16%MgO Hj 3.75~4.73%CaO N 7.04~8.74%-TiOy /T 1.12~1.45%
Z I, ALOs /T 15.8~17.02%2 [A]; (Na,O+K,0) A 4.96~5.68 2
], (Na,O/K,0) LL{EAE 0.48~2.41 2 [a), LUEBIFCNE; B2 5
6.7~11.36, NEHEIERY]; Mg Fa2{r 48.02~54.85 Z [f]. [AIN1E A-F-M
BAEE-EE (R 4-1, A, C) b, FHATFES B ST T45
B A SRS B R SIS Y, ST AR A

SIS0 X R A G BEBAT CIPW FRvER #0055, AT 45 1
(% 4-2) WJLLEM, ZAEND IG5 DI /v T 40~44 200, BT A
K R 4 i RN R R . CIPW IS R R, HAPAR
HHEMEAT . ARA AR, £E YCZ-179-6\7. YCZ-3 FREH A4, YCZ-3
ANEHEMEA, YCZ-zk1705 A SHMMA: Aah S HIEEA . W
Y. K IR, {E YCZ-2k1705 & DRI AL,

BT MEITRIE

3.1 BT KA METTREFE

PTG LT R R, (E128~182pg/g. B LITHE
(LREE) Xt &4, FMitoosk (HREE) MxtZ# (K42, F) . &,
FM T IC RS RAEHIR A,  (LawYby) HUHAT14~2422 00, 7EF6i+
JCEM K E (42, F) , B tocEMNER tooRFE, Bf
W B Euf 5%, SEuf10.32~0.42 101, WA At ) 45 i 4 S E H
P S R (IR AR HEAL RN I (814-2, B) b, SEIl 7
HAAR— B o R il 20, Bl thd S A WA,  (SrY) HER
i, 7£3.5~7.13208); &%Rb. Ba. Th. U K& T A 0%, HPRb
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A F140.7ug/g~270.6pg/g 2 1], BadrT495ug/g~633ug/g2 [il, ThiT
11.71pg/g~18.5ug/g 2 1], UA-T1.29ug/g~3.93ug/g; AHX 5 #imz oo
#, HPNbAT4.6710 g/g~7.61 1 g/gZ 0], TafrT0.44ug/g~0.62ng/g2
], Zr/rT141pg/g~209ug/g2 i) AHXFHALGHE Lay Cen NAFILuEA
B SIS, Ba. NbAISrtEA B & 157 5

M T I A e S A S R R AL 22 B 20T, R AN T A
SRR RS R LS, B ER LR R R, BA I EMEuf
FH MXTEERE FoRAGER, THEBIRItR.
3.2 BkETMEITTRFFE

W IX kA MG e R E R, ££108~120pg/g. #Fit 0% (LREE)
X E4E, TR LI0E (HREE) MXT58H (K4-2, F) . 8. Tl
#ZoalEREHE, (Law/Yby) HAEANT6~92 00, {EH# 1o H Al /5
AEE (F4-2, B, EfLoEZAER L I0ER T, BulfaHErNS
W, S EufMT0.9~1Z[0], AR Had s A B v & it 2o e AR A T
SR . 7EIRGE bR LIk I (l4-2, B) b, SO P X iks B E
FN — 3 E TR I 1, B i B WAL, (SrY) WER S,
££29.13~32.79.2 1i]; ##ERb. Sr. Th. UZEKE FoEfinz, HPRbN
T-81.5ug/g~245.7ug/g2 ], Sr~T-508ug/g~723ug/g 1], ThirT2.05u
g/g~2.67u g/gZ i), UA+0.59ug/g~1.39ug/g; X5 HINb. Ta. Zr.
Hf% midgamoc &, HAPNbA T4.0ug/g~5.59ug/g2 1], Tafr10.22ug/g~
0.31ug/g [Al, ZrfrT104pg/g~119ug/g 1] FHXT T HoAl 7T 2 SmATLu A
A HERT IR I 5

M I BT X K PR A 2 R BR AL 22 40T, AT X B ik
E ST A A, B B LTRSS, BAYIEH Eu s AR
BENETRATLR, THEHRITE.
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FARKF AL F AR

FeOT

O 1E X £ 1 %
@ [ 1< Hy e 25 ik g
T Bt %l s &Y
C 4% i 1tk 3% %1

NaoO+ KoO

o L
35 45 55 65 78
LY VLV SN V AL VIR VR V ML VI Y.
K20+Na20 Mgl 5i02
A B
10 2.8
g b Otmnnms (@] ,2 % Metaluminous Peraluminous (i # 1)
gk @mux 2. 4F (e 5T N
3 2. 2r ]
$'F 2. 0F
s SF o ° s 1. 8- ]
~ 5E e} = 1. B- A
“ 4l g 77 <14 X2 :
i -t 20 X ]
§E ] L 1. 2F 3
oF 5wt R 7 S e (L mD :
E T Y
y: TRt 5 5 0.6 X AL 4 S 7 ]
0 1 I 1 0‘ 4 L L L L L L 1 L L 1
40 50 60 70 80 0.5 1.0 1.5 2.0
8102 (wt%) A/CNK
C D
ELULVLV] o o o s e e P2 11 ¥ i s S e E S B E E B R R S S R
1000k g fim.l.ﬁ.m o 4 . L ZAEEaES
== F Q) B 3 e o b |
S EN ] K 3
=2 I | '
3 4 &
b ] 10 - .
1 (IS N N S S O O S O O N O S Y G N O (N N | i ! { | | i { L | i i { | | | i :
Cs Ba U Nb La Nd Hf Eu Dy Er Lu ] La Pr Fu Tbh Ho Tm Lu
Rb Th Pb Ta Ce Sr Zr Sm Gd Y Yb Ce Nd Sm Gd Dy Er Yb
E F

B 4-1 SedlFAe A a RRNCA 1 3 e ae s Sl ARG oo s K i
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F 41 BTN S ACA I E R (wi%) A CE (10°) sriTgh

FE b Ycz-4520 YCZ-4518 YCZ-4576 YCZ-6 YCZ-179-6\7 YCZ-zk1705 YCZ-3

Si0O,
AL O3
TiO,
FezOgT
CaO
MgO
K,0
Na,O
MnO
P,0s
LOI
syl
Na,O0/K,0
HRp 2454
Mg#
Sc
A%
Cr
Co
Ni
Cu
Zn
Ga
Rb
Sr
Y
Zr
Nb
Cs
Ba
La
Ce
Pr
Nd
Sm
Eu
Gd
Tb
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Dy
Ho
Er
Tm
Yb
Lu
Hf
Ta
Pb
Th
0]
REE
Lay/Yby
St/Y
OEu

F: Fe,050 848k Mg=100xMg*/ (Mg?>+0.9%xFe,05'/80)
K 4-2 JEYh T A A RN 1Y) CIPW briEl )i 45 3

e Ycz-4520  yCZz-4518 YCZ-4576 YCZ-6 YCZ-179-6\7 YCZ-3  YCZ-zk1705
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HI0F Sr. Nd. Pb Ff7 R
SO TAE B A AR St Nd« Pb [RIA7 22045 540590 LT3 4-3.
% 4-4 FiF 4-5, BARRREQR
4.1 Sr. Nd R E4H1E
MF4-3M4-40 LUE Y, Sedl 148 B o AbkCE B AL Sry Nd IR A
FH N, BREYCZ-4520'5 FF i AT A BRI Sr & (73.08ug/g) » ¥ Sr/%Sr

10, 10
DM _ 5 z

N B o .
N, e >
. bG
e r -
0 , N P
- — [ * Gy
z z o -
= ]
=%} Bt

-15 ucc [ HGW &

0.7 0.71 0.72 0.73 0.74 0.75 =" 500 1000 1500 2000 2500 3000

(¥,/865,; Tow/Ma

Bl 4-2 S REE KA (YSt/*Sr) —eNd () Rl eNd (1) —Tpy Kfif
(1 EE AR 23 531 40.726676~0.755487410.709123~0.715128, "*Nd/"**Ndf#tb
AT FAE, A70.512313~0.512729. T3 71 X | A TAFR4 D,
XTI A R BT AR TORE, PR T 0l 118 i ke
K T AR TAE ARG A 2, 16K 25 IRHIA6 Sty NdZHH A1
FRE484Ma, WK HILGST. NASHH A i$430Ma. B4, it
1 B E KA T 23 ) A 0.70802 (YCZ-4520 5 FF 5 (RS B, )
KGi) F10.70603~0.70887; eNd (t) 435 4-0.8691~-1.0741, 3.6101~
5.0332.

BRI SR i AR 23 75 HH SR B LA TR B[R], N A ie e it
FUEANAFEN RN EE S, %SRS A FSm/NARIE L, —HiA
A fsona B T7-0.50~-0.20-2 1], HAR RS A AT O 5T SLCRARITAE,
1997) o« NRA—4FLLEH, AeLRAILENke, HisawnLEHN T
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-0.50~-0.202 [f], PRI ILRIAAFE RS BAT TR S, HTom 00l 1.29Ga~
1.30Gafl10.76Ga~0.88Ga.

SEI A B 2 AT DX A (A 22 R ER AL 2 IR AE SR R T i
J& T s R TR R, IR A TN A S T U K . A
(*Sr/%Sr) j—eNd () B E (K4-2) , WiRiEwWu (2003) #EM
DM (*7Sr/*®Sr=0.703,w(Sr)=20x10°, eNd=8, w(Nd)=1.2x10°) FILCC
(¥Sr/*°Sr=0.708,w(Sr)=230x 10, eNd=—15,w(Nd)=20x10°) %L, FrH 1
FEdl (YCZ-4520°5FF i, BUAREEI S BRAG, HHAEMAEEE AN #E (e
DM—LCC% b, ™ X ks B 5EIT DM G

fEeNd (0 —TpmIfE b, 7T LUE S04 B 1R a0 d 7E 24 5808 1
I ZR IR B B X sk (b, 20000, T8 X bR A ik 0 D% 52
G LS N, KRR S AR AR AR eNd (0 — TomfFIEAHYI &

K 4-3 eIk A8 R KA ) Rb-Sr A7 2 41

FE i Rb(ug/g) Sr(ug/g)  YRb/sr Ysr/sr 26 Ig,

YCZ-4520
YCZ-6
YCZ-179-6/7
YCZ-KZ1705
YCZ-3

R 4-4 JIh A A RNKCE 1 Sm-Nd [Al 7 3% 241 R

BES Sm Nd 'YSm/™Nd "Nd/*Nd 26 eNd (t) fsmwna Tom(Ga)

YCZ-4520
YCZ-6
YCZ-179-6/7
YCZ-KZ1705

K 4-6 Tk 1A KA ANKCE ) Pb-Pb [Al A7 K 2 Ak

FE 5 206p,/204pp, 26 207p204py 26 208p,/204pp, 26

YCZ-4520
YCZ-6
YCZ-179-6/7
YCZ-KZ1705
YCZ-3
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% WE 5 RGBT

4.2 Pb [FIfL RHHE

Pb MR (R 4—6) Bon, JEhiT1e R SR X ks B
A HALI 2°°Pb %P, 27Pb/2™Pb 1 28Pb™Pb, 435Ik 18.7903 ~18.8482,
156118 ~ 15.6157 ,

38.5031 ~ 38.8933 il ol // #/fig

18.3795 ~ 18.5294 , (EMIL,

15.5325 ~ 15.5792 ,

MORB

207 204
PL/“""Pb

& SN AE A

38.0413~38.1806, X 15 bt
Pb [l {37 5% 41 A i) 1) — %

P, B AT AT e
AKIE . 7E *°Pb/**Pb
—2PbMP PRI b AE T AR IR RIS, AT AR A BT
(R IR P 52 31 Tk 2 e VR e T B

BHT AR KRS I FE R

FEICE. WMEICFEMSr. Nd. PN AIREE K SLA B2 ) ek
A2 AR PRS2 53 KT 2 2 1) 1 R R M R 22 5 ) 215 S i) — Rb LS . A3
FB o IR S0 148 A R X PR S, 0 LRI R Bl o) 21 55
BEATHIL R
5.1 HREX KE

eIk AL R A AKCE ) B R IC R R, A s
A1, FIRE AR S, TiO S RK, KO &&ikm: #. =M

TES A, BRI TEEE, EMITR T, SRR S R A
W10 Bu s, K WA B Bu S A A RIS #2405 2 Rb.
Sr. Ba. Th. U% K& 72870 %, X 58 Nb. Ta. Zr. Hf ¢ migom
JGE; B 1) Rb/Sr Al Rb/Ba 435l 4 1.029~3.239.0.245~0.428 F1 0.113~

K 4-3 Sedik 5~ 4e B E MK B P[4 2R 15
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0.377. 0.225~0.561, X T JRaaung (535124 0.029 #10.088), X il
P AR SE AR H RIS, T REESZ 2 T H S IR R

ST E BISe. NA[FAZ ZZWTTR ], BReNdEE = (-1.07~
-0.87) , BUERMILs (0.6795~0.7080) , L5 g8 YEAL K H I (eNd
H3.3~6.1, I5,40.70351~0.7.396) (H.D.Hensel, 1985) , {H5HlL7lf)
WEISAE X (SIOF E#+65%, NaOFE>4%) fHLL, HSIO & (702~
75.66%) B NaOfS i (1.55~3.73) Bk, 480, HSHRIL.
£E2°Pb/ " Pb—>""Pb/ Y P EIfif [, ST AR R S AR T R b
FERIVE R Y o RIS Sk 7 A A R B AR O 1.29~1.31Ga, Rl
UG T T A AR SE T AN A 5L TC AR BRI (I JER A A o R L
BE, FIT7E2.54~2.55Ga) o 75 (Sr/*%Sr) i—eNd (O EIfi# b, RAIBEEE
F HAR I A6 R 5 ¥4 /E TDM—LCCER I, Hrpiid s 20 560%, Hi
FEIIT I ATA0 % Fid o AR A E S LAl T TR B A
fiE, IR RIS I A X R (RS2SR A AR EE, e eNd (0 53R%L
i, TomAE (El4-2) , XBLHITER AL A IEA 2 84k B THbse, 7
PRSI AR . BATI NN () — TonFRAE T B g T8 Y5 4
T IR G LRSS BRI AR . G SR o A I A A [,
T TR G LB, H IR MeNd (0 ;I R AR R
&y WFR /N LA b 5 A2 B T e P AR RRE R8O GRER T, 20000
PRIk, AT A 33 71 KA AR E o R b, BEA & I8P il A 52
2 . BARTRATTH RGN R Hubg Ak 5E 9 5% 19T o 1 Lo kA7 U
BMHESE, AR AR S T AL B B I A AR, Nzt e )i 2
B, ISP TR DR TRIIRATTIA D SR 148 1 5 2 R U5 T g IR s
K AR, Gl EE S I R, W TR G R (AR TG, 19995 K
T, 2000) .

X XA, Sry N2 4R KW, eNdfEA R (3.61~5.03) ,
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BRI, (0.706~0.7088) , 5 M KIS USRI HGT: INFR4—1H1
F4—20 LA HHSIO S & (45.16~45.84%) . NaOF & (3.73%+)
BAK, WAHUEMEuRY, XYRHES5H.D. Hensel X Nundle#) 73 #7 45 4L Lk
B8, SR TIBIREEIERE. € (YSr*Sr) —eNd (O BRI, &
116 BN IR 5 B 7% /2 T DM —LCC#a# 4L |-, S Sl 4
UEDME G, FErf g o 2 90 % Ai Ay, MR AT A 10% . FERT X
K o3 AT, X ot LA e BT o [ I s (R B B A e Ay
763~880Ma [F], Ly X 45k P H i s FH 0 9IR  10 i H ol S 5 )
[ A3 (Dobretsov N L, 1995; 5Kifg4H, 1991) , XEEHRULW] 1 hks
Ry o CAMBIE 4 5k =, TR T 8o M e i

£E7°Pb/ % Pb—""Pb/ PO I, BER T AL b A (0 B p AR AR
VAR T N SERIVE R Y, RIS S5 R A7 3R IX Sl JBURE i, FRATTIA i
H T LS 1A SR T e e, AR I R, 3 7 o il s
FH, IEBNEEME A A LT HE A I R R T4 M 5SS
¥,
5.2 WIRF) S EE R

PearcefICann (1971, 1973) it HRAKHE A0 27 e o3k B e o et
PRI K HIAL I T 55 . e AR 1 T 3R MRy DA S R A 2 V) A8 4 it
P AT 11 T ORI T 5% (R R B

Sk B KA 1 T TR AR o B T e S R A A
A LB — SIS SR T R KRG, Bl S K
PERR AN 1 F A G R 35 o s il A o il 48 I 5 R 384 17t
% (LREE) FIE% Rb. Sr. Ba. Th. UK TREALEMITEE, M
T4 Nby Ta. Zr. HE 50800 #E, RICRA BINKLSRE A

Pearce 45 (1984) 7ERGHMIIIL T O MR 15 Sk i 1 Hh Bk
RS AE R 3ERE Ik, JCEY. Yb. Rb. Ba. K. Nb. Ta. Ce. Sm.
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ZORHE BB AO0 I 4 AR R HE MR B R B o RURIROR TC 2R Y
AINDRX 2> KiEEREIE RS (ORG) « AR (WPG) « Kiligifeix
S (VAG) IR R E 4 (Syn-COLG) S K 2 B B R B 4 )
FIE (214, 2000

YL T B 5 P CEAEND-Y FER b4 BIHEAE T kol 30+ R 5 3
(El4-4), WL T P AR TR TG KR SRS, SR e 1 ]
H¥k, 1000 f———rrrrr———

WA X B : o
Bk, AR T "
U3k AU HI,
Wb TRATE A I 2%

100 B4 2 1

Nb

10 :_')( Ly 0+ )l 43 A B

JEB TR b B 1 2 R 5 o R A
¢
g5y RUGEH KA — I
PRI A AR i
1 10 100 1000
WrhHerHdz, JE TN ¥
WA 344y . 7ETG Kl 4-4 Sl AE A A AR R CE T Nb-Y

T, AR DRI AR X — AN TP E AT AR R PR B
IR 2 By, )3 AT A 3A HAT A 2 pRALSL I 1 A, b o8 o) 2R3 90
WA WURE -2 Mg AR AW AR FEAR A, it SE N
TR . fERZY900MaZi Ay, BUNE ol AITas, b Wy FF iRk IT,

KIRAE K 5K AET50~T700Ma, 700~ 600Maik I 5K 1wl 55 [
FEFE R AL A, SRR A 644.9~566.9Malfy 5 F i vl AF ok i 2 R IE
GRS, 19910 o HFERMH, DT PAERITG R, FA B ) 2R S5 H
Wb S G B, WIE. R I IMA R, 52 Ve
AR, EHAVER MG, AR SRR G B AL AR,
SEERPIM AT R (445.36~414.65Ma) RIS HRZA
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(435~405Ma) , WHHLFHLIKZEP MR A LR B T 9 S A48 f5 B I (1 5
AP BER A6 54 5 R XK T 78 1R B T-480Mafl1430Ma
Jiki, GiAk, MRS S BRI SUA THARkAT T (4371227, 91)Malt [Flfir
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Mineralization and metallogenic model of
Yingchengzi gold deposit, Ning’an, Heilongjiang

Abstract
The Yingchengzi gold deposit was located in the southeast of

Xiaoxing’anling-zhangguangcailing magma fole balt and the south of
vocalnic-magma belt which was in the eastern margin of Xing’an Mongolian
orogenic belt which was between North China Plate, Xingkai Block and

Kiamusze Block. In the eastern of mining area developed the Mudanjiang Fault
which was north-south tendency, the Dunmi Fault was in the south of deposit.
Luwei river petrofabric and dama river petrofabric was the oldest stratum in the
area; magmatic rock was developed, the most of the rock is instructive rock of
Caledonian, Hercynian and Yanshanian. Because of the Dunmi Fault
developing in the Cenozoic, so there was a lot of alkli basalt in the mining area.
But the abordest distribution is the Yanshanian granite, which had the most
closed relationship with the deposit in the area.

The research area was a archipelatic ocean between the Siberia Plate and
North China Plate, there was three small block, Erguna-xing’an block,
Songnen-zhangguangcailing block and Kiamusze block, distributed in the
archipelatic ocean in the intermediate and advanced of Proterozoi. In the
palaeoproterozoic, Paleo-Asian Ocean begin to expand, the oceanic crust
occurred strong strike-slip subduction which was last out Silurian while the
Paleo-Asian Ocean closed. In this period, strike-slip connection was occurred
between the Kiamusze block and Songnen block, there was large-scale magma
instructive and strong ductile deformation in the course. The Yingchengzi
adamellite which was the enclosing rocksite and the eastwest trend
ductile-brittle shear zone which controlled the orebody distribution were
formed in this process.

The Yingchengzi gold deposit hosted in the eastwest trend ductile-brittle


http://dict.cnki.net/dict_result.aspx?r=1&t=hercynian&searchword=%e6%b5%b7%e8%a5%bf%e6%9c%9f
http://dict.cnki.net/dict_result.aspx?r=1&t=palaeoproterozoic&searchword=%e5%8f%a4%e5%85%83%e5%8f%a4%e4%bb%a3
http://dict.cnki.net/dict_result.aspx?r=1&t=paleo-asian+ocean&searchword=%e5%8f%a4%e4%ba%9a%e6%b4%b2%e6%b4%8b
http://dict.cnki.net/dict_result.aspx?r=1&t=paleo-asian+ocean&searchword=%e5%8f%a4%e4%ba%9a%e6%b4%b2%e6%b4%8b
http://dict.cnki.net/dict_result.aspx?r=1&t=eastwest+trend&searchword=%e4%b8%9c%e8%a5%bf%e8%b5%b0%e5%90%91
http://dict.cnki.net/dict_result.aspx?r=1&t=orebody&searchword=%e7%9f%bf%e4%bd%93

SR

shear zone(mylonite zone). There was 18 strip orebody, the most shape of the
orebody is lenticular, besides there was layered and stratiform-like. The most
mineralization of the deposit is sulfide altered mylonite type, a small quantity
of the orebody was sulfide quartz vein type. By the field and laboratory study,
the most ore minerals were pyrite, chalcopyrite, sphalerite and pyrrhotite, the
lesser ore minerals were arsenopyrite, bornite, hematite and galena; the gangue
mineral were quartz, goethite, chalcocite, covellite and malachite et al..Base on
the correlation of the minerals and ore fabric, we divised the mineralization
stage as: quartz- arsenopyrite- pyrite sulfid stage (>350C) , quartz- pyrite
stage (250°C~300°C ) , polymetallic sulfide stage (150°C~220°C) and quartz-
sulfide stage (100°C~150C) .

The most fluid inclusion type of Yingchengzi gold deposit was gas-liquid
phase inclusion, small quantity types were gas phase, liquid phase and three
phase inclusions. The shape of inclusions were elliptic, long strip and irregular,
the size was between 4-10um, the gas-liquid ratio was 10% —30% and 40%
— 50 % ; homogenization temperature between 100°C-450°C, the different
mineralization stage had different homogenization temperature; w (NaCl) /% of
inclusions between 3-13%, belong to medium-low salinity; the character of
Laser Raman show, gaseous compositions were CO,. H,O and CH4, small
quantity of organic compoents, such as C,Hget al. As a whole, the ore-forming
fluid had mantle-derived fluids characters, belonged to CO,— CHs— H,O

system.

Studying the major elements, trace elements and isotope element of the
yingchengzi adamellite and vein rock which had a close relationship with
orebody, the result showed that both were high potassium calcium-basicity
rock which occurred in active continental margin. Yingchengzi adamellites
showed some crust-mantle mixed source character, the crust matter were in the

majority; the vein rocks showed intense mantle-derived characters, only

VI
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contaminated with some crust matter. Combined with the character of trace
elements , Pb isotopeand ore-forming elements of orebody and vein rock, we
considered the metallogenic materials were from lithosphere, mixed with little
mantel substance. The U—Pb zircon ages showed yingchengzi adamellite’s
age was 476+5.5Ma, vein rocks’ age was 430+15Ma, indicated their ages were
in accordance with the Paleo-Asian Ocean subduction(471.23+58.63Ma) and
strike-slip connection between the Kiamusze block and Songnen

block(445.36~414.65Ma).

From research result of the ore-forming fluid, metallogenic chronology,
ore-forming material source and metallogenic environment, showed that
because of the Paleo-Asian Ocean closed, Kiamusze block and Songnen block
occoured strike-slip connection in the Paleozoic, a large scale magamtism
which formed a mass of granite in the mining area was occurred in this period.
The intense collision produced the eastwest trend ductile-brittle shear zone in
the deposit. The strong ductile deformation made the initial ore bearing fluid
which was mantle-derived and the magma of vein rock ascend along shear belt,
meanwhile some matters was activation and interfused with the initial ore
bearing fluid because of the deformation of around of granite. In transfer sites
of toughness and brittle, because the physicochemical condition changed,
ore-forming material occoured deposition forming lentoid altered mylonite
type ore-body. In the continuous transport of some ore-forming fluid, some
infiltrated atmospheric water maybe mix with the ore-forming material forming
a spot of sulfide quartz vein type ore-body.

Compared Yingchengzi gold deposit with some type domestic and
overseas’ orogenic gold deposits, we found they had some common
departments in metallogenic characteristics, belong to related to orogenic belt
gold deposit. So, we concluded Yingchengzi gold deposit was a middle

temperature geotherm gold deposit that was related with orogenic belt, which
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was formed in the active continental margin, and its direct thermodynamic was
mantle-derived magma which was formed by the Paleo-Asian Ocean

subduction and the oceanic crust dehydration melting.
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