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RE FRERASINEBENBEAEREBLEANFDLNEA: €] BEEH AFT & F
# 148— 104 Ma( 2K E K 12.63—13. 19 uym)REX T B YEEB AT EL LR KEREFA
AHER; K, B E W AFT #4 % 110—8L.5Ma(£ K F h 11.22—12. 71 ym) % ¥ & H L %
WA ERABE AFT B3 08 K K/ (80—120°C); 3AMRE#HAT AFT $ T A /B UKET
FRERTWATE W& HHELAFT HhnlE BERCSLZQENLR, H—2.0——2.1C/Ma
(425 Ma—>320 Ma), 0.2-—0.3°C/Ma(320 Ma—165 Ma), 1.9—2.7°C/Ma(165 Ma— 100 Ma) #
0.2—0.5°C/Ma(100Ma LA %), %4 AFTH# . R s & 5B A EHE, A BEERS
W, EARKEARNERTEMRT 165—100Ma, X—RENAHBLAEHEHERTREA
% J,/K, Z [E i f R A U R Ki—KL kKB WM BB 3R 35 3 AL

R B AFT #eEl HEE AKER
BERERE(ERIBERETMMNTH PRI
(E D, #E bR F ., bR 2R84
HEAGRBENEBEER, KR, BERHMLHHY
MMM A ERRENEEBHEREN
RIEE R A RN TR EHMEEANE
BEEO, FEMES. 5AFNFER%ESE Y R
TR EBERRE Y. £ T HBERE R
], —FWsANBTEES THAS R, 5—
MEANEREHNE TR —BHBHEEF LK
E T, X B AR A R 3B T TR B i
F, BT AR ERERBEAR. BEX, KE
HERENER VBRI —MBRETHERFE,
A EMTRBERZEFDMBE KAL) 1%¥H
SR BEBIE AR BB R B KR AR
MR TERTHREELRESY, AFE&A. BK
A HEREM U-Th/He 7. Hu ™%, &

2009-04-13 L FE . 2009-08-19 B H

MR AT T &R (>100 Ma) F1HR H ¥ £ (100—
40 Ma) BE R TR BE s oA B 5 A h 2 Bk e ke AR
MW HR TR A TE 160—98 Ma, X — ¥ THIHIG
KRB ERE NI R ERF . AR B
EARWHP, REAEBLHATHXKORERT
(AFT) 387, #5020 H £ o0 3h 71 2# 4 7y CBUR 4F
B BRI B A Dpar %8) #E 47 B (] — iR B £4
e EE, Ed5haBAENRAFEREIRES
X, AT mESRER S AH IR AL
T R

1 AFTRE:. MEASHr 545R

HREEXE EE2HTEWERSR, B H
RIRERARAAMR, BB Ay — Pt MET
BRI ERAET, 8 BN Bh . A4 R
A SRIMEE ARG (E . ACEHER
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MR ARG A AT AFT 4047, WERHERR
BREA (€q). LEA(Ssh). AWMHAR U.2D.
BB (J,ch), FEEH KD, gEEHEDME
SRAK.p), HAMWAHERAKERD S (B 1,
KD ERBRXBEHEEL, BIOEME L Ske,
BREMEE., HESHTE, EXEETHRERKA
#5 100—150 i (hr 42 80—300 um). FAFF MR T
fE#E Apatite to Zircon, Inc. 5@, FTEQIFEHIEE.
ok, phzl, WR, RENENERITES. BH

WE VWA CNS 38, AFT Mzl &4H8 21C,
5.5mol/L HNO, M%)} 20. 0s, AFT FE#@itBEHH ¢
fHh 113.8+2.9, AFT #58 + B8 I & 1% A B FR 42 b
KE, AEFERTERESSER CHNERA, KEWN
BB SR KB 1562.5. AW E T % E
AFT fif iR kK 2B W) S $ Dpar, Dpar 25454 C
PR ER I E R TR AR EKRE
2, BARSLI kRN SCHk[22]. s, ARSCEIR
3T HE &0 HL10 By A SRR (ZFT) W 4.

F1 AREEP HEFARBENAFTALIHER

=225 BRED IAER R BTk

T Y ” o Dpar - £)%  la

2105 e em= 105w emt N /108 eemz fum  B/Ma Ma B PHRE o
HLO1 MO RAK:p 6 10. 47 71 25. 35 172 47. 30 4259 1.86 110 16 11 11.2240.56
HLo2 ZI#EHKh) 4 16. 83 56 55.29 184 47.35 4259 1.87  8L.5 12.7 4 12.3240. 64
HL03 Z#aA (KD 4 26. 27 190 71. 63 518 47.40 4259 1.95  98.2 8.8 25 12.7140.39
HLO4 KB Usch) 34 11. 83 760 30.47 1958  47.46 4259 1.88 104 5 84  13.46%0.17
HL05 B #HIH#E 22D 7 9. 81 152 23. 11 358 47.51 4259 1.96 114 12 13 13.760. 63
HLO6 #b#E4H (Sysh) 25 12.21 633 28.53 1479  47.61 4259 1.78 115 6 70 13.0320.20
HL07 29841 (S;sh) 4 9. 82 49 17. 83 89 47. 66 4259 1.90 148 27 5 12.634+0.78
HL08 #bi84i(S;sh) 20 10. 50 303 24.18 698 47.71 4259  1.80 117 9 46 13.7940. 81
HL09 EFRHA(Cq) 3 19. 75 67 49. 53 168 47.56 4259 1.96 107 16 9 13.28+0.53

AL 9ANEBER AFT WX ERLE 1.
PER GRS HLO9 (€, Q) ) AFT & FE R N
(107+16)Ma, ERRXAZBTREWERFH L
e, HBE KR KEX(13.28£0.53) pm,
Dpar {659 1. 96 ym. HEBR LD IEH (S;sh) =4 #
ah HLO6, HLO7 #1 HLO8 gy AFT §3FER DMK
(1154+6)Ma, (148%£27)Ma, (117+9)Ma, I
Wy B BR A2 KB 4r A O (13.03 £ 0.20) pm,
(12.634+0.78)um, (13.79+ 0.81)pum, Dpar {g
5351 1.78 ym, 1.90 ym #1 1. 80 pm; X =213
REAES, F HLO7 6T & i BB R fI S &
E¥ERLD, HM AFT B RIREZMmK; HLO6
M HLO8 By X TR B4, EfIM AFT &3
Fi (115117 Ma)in /N F H# ZE$ (hE & i),
RBTIHBAYEER. MASFH AFT 2B k2
FREBHERBMHELS. P-LEZEH IR
HL04(J;ch), HLO5(J,zD) # AFT & 3-4E#8 4 Bl R
(104E£5)Ma Fi (114 3 12) Ma, #5425 & B 4 50

H(13.46+0. 17)um FI(13. 76 +0. 63) pm, Dpar {§
50K 1. 88 um F 1. 96 ym; XFAEEME AFT 46
B THMBRER R, PRI, MARRKRT
DL SR #7230 58 4B K R 9 25 b by s I 3
HER. WTHEBRBRERTN LA EEWBITH,
AR H T =EABJB AR HLO1(K,p), HLO2
(K h) #1 HLO3(K, D AFT 4E# % (110+16)Ma,
(81.5+12)Ma F1(98. 2 8. 8) Ma, ix $&4F #4885
VTE R KT H 20, U8 B 5 0 S b g
TiREREXEARAE BT AFT M3 AR E XA
(80—120°C™); W18 b [ 24 =R 5 B0 B FRAZ 75
KB4 501, 2240. 56)pm, (12.3240. 64)um
(12.71 % 0.39) pm, H Dpar fH 4 5~ 1. 86 pum,
1. 87 um I 1. 96 pm. MSF, AERBTHEHSK
HL10(S,sh) By ZFT & I 4F % (181 £ 16) Ma(11
MBREHD, X—-FREZ/NTFHBEZER, &
BeTURYEME,. MAGRBE AR E2BAG
B 3 A 1 P AR M B
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2 AFT Bf[R]—iREE i b

HERBEARWEAAEE FEREBSWER
TH/UTBRE A SRR AR, THREMNZERE
FKA% — B IR B B BT (]2 b AR IR P A T e B A
LI i AT AFT s B R R TR R
ARG R B EERE ™, Zmd e
EEAE R VB IR S A X A2 i IR K B
M. AR SCE AR I 4 TE AR B = AR HLO4,
HLO6 #1 HL08, #R4E HEB R FE#., FREEKE
A Dpar =AMl & 25T AFT Zondl a3 h 8L
L, B HeFTy(v1. 3)7*, AFT B k#
U35 A Ketcham %M, 04 1€ FBR &l {(E B8 R T
(CRS), HM£ #1454k A Monte Carlo B, L& H
LB 10000 %k, HMARZHEIERZFHBA
# A FT &%, HL04, HL06 f1 HLO8 =AW 8 &
K Zul s AFT $U sl EE R LA 2.

HLO6 fi HLO8 ¥ hrh E B 2P WR 4 (S;sh), X
YR B b R AR (429— 423 Ma, #R$E 2004 4 [ Br H
FRAEMNRF) . HREE (4 200 L & HL10 # ZFT
AR (1811 16) Ma e Ho 3 BB B (210 £40)°C 2 4E
RHAREZMES A B R FEITEZTTEH D AFT
fl. WA TRERFHRG L, HEREE
#% GOF 3 {8 4> 5% 0.99 A1 0.96, 2  K &
GOF K5 {E 537 24 0. 98 1 0. 96, B 18 B 8] —&
JE 28 24 f PO 4> BR 4B . HILO6 B v H1 Rt AR fh K
¥k H—2.0°C/Ma(425 Ma—320 Ma, 23°C—>233C),
0.3°C/Ma (320 Ma — 165 Ma, 233°C — 1907C),
1.9°C/Ma (165 Ma —> 100 Ma, 190°C — 65C) K&
0.5°C/Ma(100 Ma UL, 65°C—>20°C); HLO8 By¥%
HE A KK —2.1°C/Ma (425 Ma— 325 Ma,
18°C — 230°C). 0.2°C/Ma (325 Ma —~ 160 Ma,
230°C—>192°C). 2.7°C/Ma(160 Ma—>105, 192°C—~
42°CHFN 0. 2°C/Ma(105 Ma I3k, 42°C—20C). X
B A v R B G RE O DU A B Y Vs HVRR I 43 R BE T T
Y Bt A M . ZBKTIAH . REH T
TREBRAHB T AR B, BT A B B R R
T A A AR A b B X S R OB R R, TR AT
165—100 Ma Hjjil] gt % 21 7t &2 — KB B A
F T A X S O R A R B M s AR T AR, R
A TFARE & BRI A A% S R R R

BXBESERAAFEEEL, X5EKRERATME
RE(,cD)/ATTHEK SAERBAXRURAER
(Ki =KD REMBERBHREWERE-BH. BERER
100 Ma L3 iy 22 18 ¥4 F+ 5 F (0. 2—0. 5°C /Ma) F B
B IEA T X —A i 4 1 I BL.

HLOA(L;chH RHERMEULR, EHHEBEE®E
BE(E 1D, H AFT sl =Ny &
f, fiEHEE R (161—145 Ma, # 4 2004 E Bz
WREMNT) . BB E (4 20°0) . UKEHITE
TP b R VE B (125-—165°C). £ i fm#t | FR iE B
MEHEFEEETHEAEZSRE® AFT £ &
(HLO1—HLO3) fin #4 £2 ¥1 5 1k 8| AFT f £ H iR B
(100320) C* g = F [ ¥4 FH R (24 1350 m)
B4 LS 34 b 1R B BE (B 30°C /km) 17 #6738 B9, HLO4 ()
AFT e 2 B R 8, HB R & GOF kil
20 0.99, BHIARBKE GOF BBME RN 0.99, %
BEGMTERaEmaB, KA EE TR
W} —5.5C/Ma(165 Ma—>145 Ma, 20°C >130°C),
—0.5C/Ma (145 Ma— 125 Ma, 130°C — 140°C).
2. 3°C /Ma(125 Ma—=95 Ma, 140°C —>70°C) 1 0.5°C/Ma
(95Ma A3k, 70°C—20°C), 4rHI%f R FIEY R
IS, FBUIREMM, RERTARE. I8
F 7t 58 00 5 B B s W RS TR R Y B S Bk
THTHERSEERAAEARESEI Z XA
ML N, 8 = AP A FHBY B (125—95 Ma) (R
e H bR S R M 45 T VR FH I B TR 4 b IX 6K 46 B
B, AFXREEEASHEER, FBOLEHE
PEAESHBEBAETRE T 11082 Ma R BtY)
BIX ) AFT #4E#. 95 Ma LIk 212 THER
(0.5C/Ma) LBt T HBRERARTHA T N—MiE K
BB B,

3 RT MR Ryt ]

X FE MR AT E, SRR BB RIS
B R R AT R, Bl HAERRBSTRAS
2 AR B DX 3SR S R R R R AT A B BROE ALY AR
A S T, TERAERODELR, DAETE
e, HARBBRMEEMHXERE D, 2
SAIDHERR S B R T 8L/ . W EH
TR BWOE AR E =B R MR R G H B A Y
FEMERRMBENW, KPR -TAXREZRHA
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HREES GRS, Wik A 5% RN & 3
XGRS R T . REWK, REN
FuwRERAS5EMERNAEA L EREEE K
T4 B PR

AERERATS, Hu ™ REBT 7 MR
W) AFT 4 H 87—102 Ma, B RR & & K E A
11.8—12. 6 pm; 5 MMM A U-Th/He 5§24
121—309 Ma #1#% )X 1 U-Th/He &£ # & 39.3—
76. 9 Ma. Hu & 42 & X BB HE#EAT 1 6 —R B
HITEER, AREBREREESZF 7 100 Ma ZHi#
L8 HIA 100—40 Ma TREAH B KGN B, I
% M ETHEREFRAETRDHH, KE
T 8 RGN AFT 4E# 129—91 Ma, I FR 423
KEHN12.0—-13. 1 uym, 3MEEGBNEA FT FiH
158—195 Ma. IhAEU S MR AFT vl #
PR IREAHE T LA 16098 Ma, X—#HF
BRI RN ERRHNHERES. S URERAK
B ZBPAEMRD & RESABEDT, H444H
T EBEAE B Moo A LOR I T BE IR B R e v
Hhek (B 3, KRAFERBEKSE Hu 7,
MR ELM: KA FT %kl 100:20T, £
A FT % 210+40°C, #A U-Th/He 3% 160—
200°CH"7, PARBEIKA U-Th/He £ H 55—80°C 7,

900
800

#541U-Pb

[
700 —r—
o, 600
&
\zj 500 ffi A4 Ar-Ar
% 400 A A ACAr
300 R ZAFRD-Sr
o
H §41U-Th/He
100 B ATAFT
0 ‘ B 47 U-Th/He
0 100 200 300 400 500 600 700 800 900
EHY/Ma
B3 REEEETHLORMNE-BELNHEEL L

B3R, HEAAAES TH-AELHH
EHHERELH, WEBRRENRELH=KH
BER A, KAHERTHKRKA
13.8°C /Ma (830 Ma — 790 Ma, 850°C — 300°C).
0.2°C/Ma(790 Ma— 160 Ma, 300°C —195C) Kk
1. 6°C /Ma(160 Ma—100 Ma, 195°C—>100°C). &
REESHFHELAXHPEHRBRRERDEM,

HRBRES - RKEREENREBRARHNEEHR L
HFE 165—100Ma, X —ARE5HBEEREKTEHE
HE AFT ZI04 o BRI s gk 48 i PR ¥ 20 4R
FF#EAM (1. 9—2.7°C/Ma, 165—100 Ma) & — B,
&R A — 165 Ma & 4 M & 5% #7178 Hu
etal ™ B AE P HEEE. B, AXEEKS
Rt BR E T 165-—-100 Ma, X —Ho i i # 1%
BRI R#ESERKER J,/K ZE 8 E
REAEUATHEEZ LAZE T HRREXERE
BREHR, PAEETHROBREHERNESX -WiEH
HERERGHBEER XK.

4 i

(1) HKREE6 M HERLE. TEBHEMD-L
PRB G B 5 AFT 4R 43 31 2k (107 £ 16) Ma,
148—115Ma 1 114—104 Ma, B{IR M THHEY
ZEBANAA AFT 43R KGR FH 4 HE R
fEE; 3N EHESK AFT £ % 110—81. 5 Ma,
FHREHBITREEESBMARA BT AFT 3458
K X fi].

(2) ML SFHMEUR AR, KETEE
REACPUSTBLRY AFT BYjE]—BERGRHLR, HBH
PR R — 2. 0—— 2. 1°C/Ma (425 Ma—> 320 Ma) ,
0.2—0.3°C/Ma(320 Ma—165 Ma), 1.9—2.7°C/Ma
(165 Ma—100Ma) #1 0. 2—0. 5°C /Ma(100 Ma i3k);
85 = U VS AR TH B XY R T 5 R R R TR B BT
i 100 Ma AR B EBAHBEFEATRLE X H %
AL

(3) mAEFRKAEESY. HERFEMB AL
HEEREEE B T 165100 Ma, X—HEHEL
HEBEAFEHFMER T EBEA% J./K ZI8 8 f
FABHEURTAZSEM EALSE FHRAENHERE
TR HER.
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