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Fr#r#E Fish Canyon Tuff £ 4 |
(U-Th) /He £ # M E

RN T S S SR
L) E R R R TS BT, sl i E R | ALK, Jbat 100029
2) Hp E B ERE ) MM ER AL ARG r, R R BRI 22 B R E LR =, M 510640

M E A Z(U-Th)/He MAFEAR D EFHME S U, Th WEIT W2 —, HXTFEEKATS,
A7 1 He F 1A 5L BE 55085 (24 190°C ), A fif R DT R 435 1 90 YR 4 S0 R A2 O 1t o L AR % o (HLES 0 i R Y
B U, Th i m AR, W25 W8, B2 E RS E 6 K (U-Th)/He Ul 4 45 £ FCT ( Fish
Canyon Tuff) {) 47 % {8 43 HUE L 0] 2035 10% . SCH HHE o 1] 3t 72 J) b S5 F 9% J 8 4 57 19 (U-Th) /He
AR SR =, FIFIBC 4 11 Alphachron He [F] {3 22 BT 3% A % — it FCT 45 o 8 50K SR YOG i #4 28 L
J5 EAT He & BEMSE , 350 B S HERE 9 22548 7900 TCP-MS FT [ 437 2% i T8 77 3 I o BRI 2 % U,
Th &4, 53] FCT 54 14FE IR TEE D 26. 61~31. 91Ma, INACEH4EE Jy (28. 8+£3. 1) Ma(2SD, n=
10) , ZAAFERME S EIF L2410 TR A0 P HAER ((28.323. 1) Ma, 20, n=127; (28.29+2.6)
Ma, 20 SMBIR2E, 9.3%, n=114) LR ZEWE N —F; Th/U HIEEEE 0.52~0.67, 5 EFRMRIEME
— 3, ULRA SR % T A L Y B A SRUBURL (U-Th) /He W45 52 30 i A2 7T &2

XA (U-Th)/He sE4F  FCT #5A  WOBKRIEL RO ZM R L

hESES: P597 SR ARIR D A SCEHE:0253-4967(2019)05-1302-14

0 3l5

(U-Th)/He 42 F ARl A7 A2 U8 #6811 Y 7 4F T Bez —, W T 0 M 3
N L A4 A 8 T ) ke Bst () #1138 3 ( House et al., 1997 ; Spotila et al., 1998 ; Reiners et al., 2000) | ¥,
TR A7 5 F 5% (House et al., 1999 ) LA K™ 41 {1 U€ i ] F1 #5272 (Mclnnes er al., 1999) 1
A, |, Hargs e e a2 T, A8 4258 (Ketcham et al., 2018; Collett et al.,
2019; Jess et al., 2019) . “Ar-"Ar(Wu et al., 2018; Yin et al., 2018) &% U-Pb ( Danigik es al.,
2017; Canada et al., 2019) BEAT b BT AR BE AL FIE SR AEHL . 72 (U-Th) /He 5 - H A K eI,
AT T EERTEBE K AT A7 . R Fh s A7 55 @0 ) 9 48 e DU 5, L2 2002 4F, Reiners 55
(2002) JF 455G TE U, Th & 5 8 m B85 40 o A XS T 355 T I B B AR B9 W JK A7 (40 ~70°C) , 45 41 11
B PR BE B (29 190°C) , 7E b R Az 1 B b B S AF i AR sE M, X T IO 1 IR 53 A
P W HA AR B AR (Reiners et al., 2002) 1 TREAMER, U, Th & &m GaE® & T
R 2~3 DR, AT BB KH U, Th TR KA, #A#H(U-Th)/He

(K= HEHE) 2019-07-09 Y fy, 2019-08-23 P H
(BE£MB) P EHEJR 55T I 34 Rl 45 % 5 (IGCEA1918) % 8 .
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I A R AT T Wl K A S Ry S A, AR IR B Y S HIORR BE FT GK 10% £ % 51 (Reiners et al.,
2002 ; Tagami et al., 2003 ; Reiners, 2005; Dobson et al., 2008) ,

B AT (U=Th) /He & 4 AR AE b B R AL B0 o G 4Rk, Bl A (U-Th) /He 44
LG A AR S, S E C AT IR AT 8 A1 1y (U=Th) /He &S BF5T, 5 0 v [F F}27
Bt 3t 57 5 b R ) BRAIE Y BT AR AR 24 L g 2 L o ] Ml B R 2 Il 5T BIF 9 T A AR A S 5 = R
M7= JRy M 5E I I WE ST BT ARAR A AR S G = S o HP 0 R JR) b S S BT Y (U=Th ) /He 4R A7 5256
LT 2015 4R, Z 5 CRI L 1K A1 AR 41 (U-Th) /He 5 4 J5 15, JF T 2017 4
XF Y SR B A BEAT RE AT, BT AR 18 A& SR A A B INALE B AR % 0 (4.06£0.35) Ma (MSWD =
1.79) (Li et al., 2017) ., X 18 N B 4F e HA AR 4F 19— B0, RWIZESRGS A T RER | MIBTE
) (U-Th)/He EAFEIRFE . A SOR 11 A [ i HT A9 045 B8 K e P i 85 4 b ke (FCT 45 47) #5147
TR (U=Th) /He I 4E TCAE, TRANN A 7 A 5250 = 4 7 19 85 A0 B 80K (U-Th) /He & 4F i
e, PIARESRER 155 2 WA IR (AN, TR 4F 0% 0 AP 25 {6 (28. 8+3. 1) Ma(28D, n=
10) o IZAE R S5 500 BT 345 (1 FCT “Ar/ Ar 4F #% (28.13£0. 47) Ma (2 = £ ) (Dazé et al.,
2003) . U-Pb 4F {4 (28.498+0. 035) Ma(20, MSWD=1.03) ( Schmitz et al., 2001) } FCT £ 17 [
(U-Th)/He F¥J4E % (28.3+3.1) Ma (20, n=127) ( Dobson et al., 2008 ) 5{ ( 28.29+2.6) Ma
(20 AMERIR2E, n=114) (Reiners et al., 2006) 1£ 1% 22 i [l N 1 — B, SRBIASL86 5y (37 f)
5 R AT

1 #i41 (U=Th)/He &4 1 2 A J5 H

(U=Th) /He 5 4 38 M P 2228 I, B OR Rl 27°0 L 20 2Tl ™S m i g 1 5
AF 7R TR L 3 He , B85 J5 R RIXT R AR B8 28 3 B0k

U —"Pb + 8a(‘He) + B + Epy Ay = 1.551 x 107y ()
YU Ph + Ta(*He) + 487+ Eyyy Ay = 9.848 x 1077y (2)
Th— "Ph + 6a(‘He) + 4B + Ey;, Ay, = 4.947 x 107"y (3)
¥Sm > '*Nd + a(*He) + E,,, A = 6.538 x 1072 (4)

G L (2) L (3)FI(4), 1537 [m] 7 2 bl I ] (Y 2R AR i 5 B[R] 7 2= Y A/ & i
MRFR N
‘He = 87U (e - 1) + 77U (e = 1) + 6°?Th(e'® - 1) +"Sm(e" - 1) (5)
Hor*He, U, U, **ThA"™'Sm ¥ 4 5 04 7808, ¢ o b At . & DL B 7
PR IF AL R W J -t , R A 2 (5) BEAT SR G (8] o0 B T4 b 9 Smo 5 &30 % ALK, H
YSm HUE Sm o F M 15%, MR K, I Sm XHe B9 TR R F < 1% (Farley,
2002) , AR ZHIER T, RA ST YR U & & <Sppm B, "'Smx}'He M 5Tk R A &>5%,
T R FB 43 Bl IR A A A1 f U 5 5 2> Sppm (Reiners er al., 2006) , # K 2 $ 52 4 % 76 U B4
[l {57 22 10 e B2 IS AN 6 "Sme B B MRARAE A0 H AR AL U I F e TPU/MU = 1/137. 88,
22 (5) Al A
1
137.88

“He = 8" (" - 1) + 7[ By - 1) + 6 PTh(eM - 1) (6)
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R AL, E (x=238, 235,232, 147, MeV) AR B A MGER . U, Th 2422
H A ) o R (B He JRF) PIOAZ b A — 52 A Sl AE LA A s BT A 4 07 B e o, Bl
BLIT AT i iy, &80 — 0 BB B i A 1k, R S BE B AR A IR BE BT, fFR S. A4
RE BTSRRI o R AE R R AR S ANTR], AnAE
JRA R, R0 PTh L PU AR o BRI AG S R AR I N, S AU K T R TR A A 0
FEAHY o BT AEAS A B A R S ORI, 0 U SRR PR AR B o BT R B R A7 RS A TR Y
SAE S35 19. 68 um FI 16. 65um (Farley, 2002) . 75 AR S Y o BT 25 5 B i A AR 3R T, e
JG 345 H9 (U=Th) /He 4F % 25 N F R [7] 1 K "He F 2K Wi 4F 52 . 8 5% B 16 iR P 9 ' He 5 5
TR DR He (9 FLAE R Fr, QDR SMARNY UL Th S8R0 R 504, A4 Fr 55 R JL
fIEAR . S &S H0M 5C (Farley et al., 1996) ,

Ft =1+ ap + b’ (7)
N, a MRS YRR S AHCWLE S5, 0 Y Fh 2 SULAIE R 5 32 A8 A 4]
(Farley, 2002) , B /& ikmy R AR 5EMZ I,

B F o BT RS RO, 5 AR PR G B B < 20pm 1 I 3% “He (19 PR 77 BE J1 EE N3 (5 4
WH G R FEES > 20um ) 55, 4 ER 5> He 19 X K ] 5 ik 50% (Farley, 2000) , [H I Fr Z50%)
o RIS B R R L R R RS E HER R S e AR o X TR e i S A B AR UL Th
SR E MR RBORL, JCRE R UL Th ¥157 50 10 B 258, He 1Y 2R BEAEAE S 900 sl
RAG T, Fr 2800 B A /N8 R, 36T 52 0 RS IE 5 19 B 2 AR5 o TR, 76 S o 0 5 il I A o 119
(U-Th)/He 4F#% ZHI, B0 5 Pk & 20 58 4 (9 J00RE 1 o i 0 o K 58 ROST A1, 40 B o) JH: 4t
i UL Th § 531516 DLEEAT TR 5T, 0] Oy Jo 3000 4 % 25 SR A7 6 21 43 B R0 i 28 B2 B Al %
8

2 R dh R S I AR

2.1 HmiEid

B UKL (U=Th) /He T AF R it 19 E A 3o B2 5 Wl K A0 SOB0RL R L ( £ 9655, 2017) , A3
1% FH 1] B il P b B #4245 3B K 6 85 40 (Fish Canyon Tuff Zivcon, & #% FCT 85 47) fF W BSR4,
FCT 5 A7 J2 36 [ FL 2 11 22 JH 75 B 7 Y 3500 22 1L bk v o0 KL B o i i B 3 okl 101 58 S 5 bR 3l v
HZE B P24 (Whitney et al., 1985)

BRI EE K & o A 6] B € S0 ) 04T 1 AR I 8 , A48 Wl IR A0 RN RS A0 (BB AR 38 ) | A
£ ((U=Th)/He) LA Je = B A A (CAr/PAr) , 153 H 53X 265 1) (1 85 K 45 i &y 26. 8 ~ 30. 1Ma
(Hurford et al., 1985; Carpéna et al., 1987 ; Renne et al., 1994 ; House et al., 2000) , 7F b &6t |,
Reiners 55 (2002) Xt FCT 5 47 SR HEAT 7 (U-Th) /He JM4F, Ff X5 A [R]AL A2 18 B0RLRE fiy 2547
BrBeTHi He 57 HLSE R, SRAG AP 4RI 02 (27. 32, 1) Ma (8%, 20) , If HIN G 8% HYAF % i
72 A LS Durango B JK A0 WY BLZRAL, 4K A T HUB0RL N B EEA R A2 2R U A Th 294 3800y Fr
RBALIE R ZE (Farley et al., 1996) . IU)5, ARZ 2 0F 58 F XF FCT 45 41 #£47 1 (U-Th)/He Jll
PR T REAFEREHE (Tagami et al., 2003 ; Reiners et al., 2005, 2006; Mclnnes et al., 2009;
Gleadow et al., 2015; FMVERIHEE, 2017; Wu et al., 2018; Mylii&E, 2019) , X eogh 0 & H i1
AEW P AT T 27.2~28. 8Ma, 5B AR Ty A ARG I AR IS BE AR — 2, AT W, (U=Th)/He
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AF 1 RE X PR A 201 [ Bl F FCT 85 A7 b A 2E 47 o DU 4F
2.2 ‘He WIREL. L 5447

¥ Nb 40 5 19 85 A0 B UKL A Alphachron He [R) 457 R 5T 3% A 19 BOGFE b =, T S ¥
JEXT e Nb 4 (4 99.95% ) A 10min, HLHSEE N 12A, FERA He 575 B0 He TR A1
A7, JeJE TR (2 350°C ) R R TA/ER) 2 40 SAES AP1ON MK3 548 F 4ifb 2y 2min, DL 25
H,. 0,, CO, CO,, CH, fil H,0 %75 M 1k, 4ifb/m 69 R M QMG 220 DU 2% FF Ji 3% 4% ik
77'He/ He HCAR A& o X AEABE S B HEAT 2 IR B2 U He $EUSESS, 1 B )5 — 19 He BRI
HNFRBHEDN 1%, ZWINEEER TR, JLF2fMes a7 1 O 10min /) 5 F2
RIS BT 99% (1 He MR, 5 WM B BILTF SR T¥% . AARKKFE, B AJE (Cold
Blank, fAiFK CB) , B FH % A i 4 1] 3 F R 4 42 P 0 He &k, F34 8 0. 001 8nce; #uA
Ji§ (Hot Blank, fajFx HB), Bl #0O%6 in#i2s Nb 2 i) A A 9 2 F 45 & 9 He & &, SF358
0.001 9nce, "He 7y &t 90 5 1 ) (3 2 s Be 35 o 6 657 ( Spike) N 4034t (1 ' He , Q—tank H 45 i
S (Q standard ) 4 He , 2 PRI pipette (25 0. 3ce) IR GG, F— 25 4b B 5 ) &
TR SE 4 —30, MR E) ("He/ ™ He) g it g i (GEH Q 1) o — BRI 2 ASFE &S MK 1 A%
ARJEA Q. 2 ) M4 A 07 20 B vk, A AW Q . BE S ("He/He) g v LU A
1 He y uniura 25 FE SR IBCR HIAE 5 9 He 4L, 1 pipette H1°He,, .0 2830 S BRI E AN

*Heg yuia = Hege X ("He/'He) i wandun (8)
MEEE ) He 5 1 pipette "He TR A5, FEA P ‘He,,, . 4605 & BT AN
‘He . = Hegyo X ("He/’He) gt ome (9)
B4 5 (8) FI(9) 1] LASBIRE & b He . B 48X 25 By
"He e = Hey quaes X [ CHe/He) g wumpe” CHEZ He) i o wandurd ) (10)

2, *He/*He fH A] 38 2t (I 1 3575, He y ina B 5 N IKFEA pipette Hi*He {4 1 4 % 55
AR Qyo MFRUEHe SARI (V=3 300ce) T 1 pipette (V. =0.3ce) M, b R4
(9 He 14 24 6 25 B M IS 020>, /0 A BE 5 RO AN pipette ARG 56, & s> RECN DF (De-
pletion Factor) , Wl DF=V, ./ (V, Vo), B Q=0 xDF"™" ot NI T HZ Q iyl i
WEL, DF (o B8 i 2 A 4rifE He S (B Q—tank Fl T—tank ) # HAZ IE A5 1 . fe & A 21
SRR T FE (PV=nRT) $4 3145 09 M B 46 XK TR (nee) Fe Al B /R %, Hoh T HRUE IR 20°C
(293K), JE58 P Ry 1 MARMERSIE, R VBA SR $0(8.314 Jomol ' -K™")
2.3 U, Th &#F

B BHAREALR U FITh @0 Fe 5 A S50 (Li er al., 2017) YR FEA — 5, A HESS
NUAF LA : 1) ¥ A BT He fBE S A PFA (R80T ) W BE /NI, A 25 Fi B 500 (P U
21 15ng/mL; ™ Th: £ Sng/mL) Fl 300l SR ; 45 Nb & hIfil R VR M A, 25wl A v V4 ¥ (
U CFPTh ¥k BE 2 24. 08 ng/mL, “PU/*U=0.007 252, “*Th/**Th=0) [A]#E 55 20 AAH [5] {4 7
V18 4 06 TR T o s 1 3 YR N 8 R 50 1) VR B TR TRT B SP=ST, 2) W AR b B A R R 2 AT, R A
10ml & FUER Fl 400 L 5 HR o 3) K AT A G5 3 5 48 (Parr 4748) v, 7£ 220°C 19 HE4E Hom
HoA8h, 4) R VR G, WU PRA AR /NIICE T 80°C Ay Ak I, 28 THW. 5) M T A
VERE/N A 300 25752, 1A N RS A 9mL Eh R, 6) 7E 200°C LA thom Ak 24h, 7) TR
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BV A )G, WL FE/NITE 75°C AR b, SIS W78 & 2R R 2 100wl i, i 26 7K
ZF Iml, &5 H iR E % % 7 K i 3% X ( Inductively Couple Plasma Mass Spectrometry, & Fi
ICP-MS) Agilent 7900 #4743z, .

BRAR RS K45 U/ URN 2Th/ ™ Th Lo (8, 454 SP—ST AR HofE, M4 1R 0 % 8 Bk i1
S R A RE e U T BE R A, BARTTS J 9A T 2 WL SCHR (Evans et al., 2005 ; F 7830 %,
2016; F#4, 2017),
2.4 FERWITE

FEHAS *He . U(™°U A1 U ) A1 Th(**Th) i) BE /R B0 5549 2000 10 4 % Age,,,(Ma) , FCT &
A1 309 45 S I el BLTORE (1 185 ~ 344 um, 58 85~ 177pum ), T AR 3 BURL RS EAT o B2 1 4
RONACIE , PSR Fr 2280, B 5 R0 IR A W BR DL Fr {8 RIS B AL IR 5 1Y 4R 1% Age,,, A50H
Age,, =Age, /Ft,

3 &RH1E

31 RESH

AL He 97 . SRR (40 2 1 BFR . 1
OB ], % AR 7. 65107 mol, AT
TN 8. 04x10 T mol 2 FAE M AEAAR, FCT 4 8 esnee | e/l

£1 ‘He WEBRHL. BAKE
Table 1 The cold and hot blanks of ‘He

FiRE R He 974 & 5 (1,88 ~ 8.82) x 107" mol. - o0 6'79“0::
FCT 477 BE 0 He & SR AR 69 1000~ 10000 ' 1PTH T TR
LA E, AR R T AE A9 He 5 50 3 2 A G B Nb HB-2 00020  835x10-"
M) CB-3 00018  7.60x10""

FE i U FI Th 50 2 A A9 0 B8 2 48 78 T B2 A8 [ 19 i Nb HB-3 00019  7.74x107"
=T, ARSI R U A Th cps T8 £ 25 Nb 4% CB-4 0.0019  8.00x107"
AER R 7= 242 19 U F0 Th 19 cps 7% Th, **Th, Nb HB-4 0.0020  8.34x107"
U U A eps TPEINE 2 BR, JOPHIMSH O OO0rs a0
N 18cps ., 431cps. Scps Fl 176cps, 145 A A S AH N Y ] Nb HB-5 0.002 1 8.53x107"7

PP eps T 5 D DL AT E0Ry 1000 £
100 £, 100 000 f%F1 1 000 £ L4 o UL, U Fl Th BA A 7T DL Z WS AT, KRR S B LT J6 3%
M o
3.2 FWRHER

FIHAAREAIEG R U, Th # He TR & & E A BNV 1R (U-Th) /He 8 {H, & Fr fL1E
J&, 1E 114 FCT 85 A4EIRE (£ 3) .

FCTO002 f4FE 3 {4y (34. 16+0. 61) Ma, B, W] AEJE 32 285 A i U, Th 4345 1) 5%
WA o 33X A S B AR IS 45 R AE B R R SCE g B, 40 (36.5+2.3) Ma(20 ) (Gleadow et al.,
2015), At & M F W AESAE, W 19. 1Ma F1 16. 6Ma ( Tagami et al., 2003; Dobson,
2006) o X FP i s h (A IR ME R LA/, A AT RE R A s UL Th g4 3R, o iAo 28 1A 4%
K2 52, B L IE 0 B D R 2, (05 i — 20 M IF R AR . Ay 10 4> FCT 5 41 4R i3 3
Bl & 26.61 ~31.91Ma, HIAL 3 4FE 5 2 (28.8+3. 1) Ma(2SD) , fif A X} FCT £ A fi it K &
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(U=Th) /He4E #% M i TAE, Frfsmy
VAR A — B, 4l Dy (28 18+
0.51)Ma (1o ) ( o HL 1 45, 2017) .
(27.2+0.35) Ma (20 ) ( McInnes et al.,

®2 @k, = Nb E+EifK) U, Th AR{E
Table 2 U, Th backgrounds of Mill-Q water,

empty Nb capsules plus acid solutions

LN P0Th/ecps **Th/cps 2 U/cps 28U/ cps
2009) . (28.3+0.4)Ma(20) ( Gleadow

H,0-1 0.33 16.40 1.00 9.67
et al., 2015), (28.6x1.4)Ma (lo) H,0-2 0 6.00 9 3526
(Tagami et al., 2003) . (27.3+2.1) Ma H,0-3 0.33 167 567 0.67
(20) ( Reiner et al., 2002) . (28.3=% H,0-4 0 1.00 0 1.00
2.6 )Ma ( 20 ) ( Reiners, 2005 ). H,0-5 0 0.67 0 4.00
(28.29+2.6) Ma (20 #F#BiR% 2Z) ( Rei- H,0-6 0 0.33 0 1.33
ner et al., 2006) ., (28.4+0.3) Ma(SE, H,0-7 0 0.33 0 2.33
B AR 25 ) (WSS, 2019) A1 (28. 8+ 1078 2000 1200033 700
2.6) (1SD) (Wu et al., 2018) . & 1 & H,0-9 0 067 0 2.00
— . . H,0-10 0 1.00 0.67 1.33
INA SO A 1) FCT 4% 5 SCik v 2
S A A B . W] Nb+F i3] - 1 18.67 553.42 11.26 211.78
"k 2 R A ’ Nb+ R3] -2 14.33 372.05 8.93 208.11

> _7 T 22 V2 FH VI 4H N

ST 19 3 o 29 A 1T LA AR B )R Nb+R B -3 16.67 439.40 5.65 261.89
#i41 (U=Th)/He 4l . 45 3 A SCHUAR Nb+iz i 7 -4 9.00 403.73 4.92 174.37
AT C & R EAE AT b, At Nb+ERIHI -5  9.67 419.73 1.20 152.59
4iit FCT £ 47 (U-Th)/He 4F & 50 45 Nb+RRi% 7] -6 7.33 351.05 4.27 128.17

205 AN (HE 1), AN Sk B A A Nb+RRAI-7  8.67 542.75 3.29 168.99
jﬂ%ﬁﬁﬁ@ﬁiﬁ%ﬁ(S /I\) &Zlgjcj:ﬁ; Nb+iz i 57 -8 56.67 276.71 1.99 51.60
%;[:?U E,(J 34. 46Ma E"J?&%,‘f—i , %Ué‘& 199 /l\ Nb+z ik 7 -9 11.67 285.04 2.28 177.25
;E& ﬂi’i II\J—:?‘ E’:J FCT % E j][] 1;1 5{2‘ i’l;j Nb+fR i 7] -10 28.00 661.77 2.23 223.82
(U-Th) /He - {#3{H H (28.35+3.77) Ma
(207109, 13.2%, n=199) , Hi R IES AL (K 2) o 578 i S8 ] — 52 50 48 oA W] 52 56
EHAEEBN FCT 5 MRS HEA (28.29+2.6) Ma(20,,,, 9.3%, n=114) (Reiners et al.,
2006) #1(28.3+3. 1) Ma(20,,,, 10.9%, n=127) ( Dobson et al., 2008) , 3 Fh%: it 4% F Fr 15 09 hn
BV AR AR AR # H2 0, Jy 28.29~28. 35Ma, fE[& 1 FRISCER SRR, (BRI BOR A B 5
(25 10% K VA L) o FFIRAE R 2 BB &, BR T 5 AT REAFAERY FCT 85 A A B ZUEg U, Th 737
K & (Reiners et al., 2002 ; Dobson et al., 2008) {41, i 0] B 5 A [R] 52 56 2= 2 6] {d I p% FCT 4%
AR R AR AN ) A G

AXZ 5 (U-Th)/He V¥ 4E R 51 10 4> FCT £5 47/ Th/U Ho (B 5 Fl 2 0. 52 ~ 0. 67
(£3) . @A GICE KRR 189 > FCT BA 1 Th/U HWAE, KIALA 34 Th/U HIEES ,
AR 1.12(Wu et al., 2018) . 1. 16 (M) ZE, 2019) Fil 1.5 ( Dobson, 2006) , H 4> 186 4~ (5
F >98% )iy Th/U el <1, 4345 F 0. 27 ~1. 00 i Fl 4 H W6 2 1E 2540 A o A SR U 4 /9 10
A Th/U WAEAE IE R JEREIA, 455 AT NS5 R, 3647 196 4~ FCT £ 4 1Y Th/U HEIEZS 70 A T
0.27~1.00( 18 3), HEHHAEHN 0.56(n=196),




1308 HWoE M R 41 %
P EEEEIREICOCE 33 it

T D AR S A B 16 PR SOR $2 TRCT I

SESIZ G255 22 | Gk vent, MU Kok 2 KB LK

hw e eam e e | VRHeSEARHC AT LU S He 975

BT 8852250323 SWMSEEGEREERYEN. TE

s [ES2F3IEL252 58| ZURBURMERET, A BR RS SEM

L DT T TT T T MR R A U R Th 5RO K R

| B2 22582253 E g WEMMM B4 BR, ASCOTA AN

o S Th/U FLAE A (U-Th)/He 4F it {2 [0 A~ 77

S B E2E2=2908EE 2| AMBNAMER, KN T He 21

w | ae SzmTaaugg | ARG R R,

' “‘E\ TSR T EE R gy R R 5 A I %
2 z \& SIZ s zIzon o2 % 50 4F %% ( Reiners et al., 1999)

~ S| z (dossassE=2s FCT B 7 1 (U=Th) /He 4F I 45 S5

Zi £ iiﬁiiﬁ;giﬁi SEC, 43 B JE 29 3K 10% ( Reiners et al.,

£ Zlgeolnssssness s 2006; Dobson et al., 2008), iX ] A R F i

L S|RES|anaaaaa s g g s KM URER, UL Th AR SR ILA

% 2 e orosomomoe o ononom | JRRSE BRERRE SR RS S

S| o2 FEEEIEEEIGE| dhrwR. mB@EK<, WEEA

" SEES AT A3 ar e ARUE A, R RS

2ol o= LLLLLLLLLLL| SRR (Reiners, 2005) 5 a5 ik

ST 5 BEEEIEEEEG | R Tum WRKA. MUK ZBHER

= @ ocid F i e S R (Dobson, 2006) . AN [F] 52 5 % BT AR Y

BE| S |TRETEDEENG S FCTHAEEEMKTRAR, 4 FCT

5 2 coroeozozoeozozozozoz| AT EERQERT YRS

S E| s |32EE2IEE222 Si(Reiners o al, 2000), AT L LH

%HI:(\ é i f uf lé i § § ?r 5 E § X A1 (Lanphere et al., 2001 ; Dobson, 2006) ,
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Abstract

Zircon is one of the most commonly used accessory minerals rich in U and Th for(U-Th)/He
dating system. Compared with apatite, zircon has a higher He closure temperature ( ~190°C ), which
gives it more advantages in solving the problem of source material and thermal history reconstruction in
sedimentary basins. However, the crystals of zircons often have U and Th zoning development, with
obvious differences in concentration. Even the standard sample of FCT ( Fish Canyon Tuff) zircon
which is widely used in (U-Th)/He dating has an average age dispersion of about 10%. In this
study, the Alphachron He isotope mass spectrometer is used for laser melting of a batch of single
grains of FCT zircon( 11 grains) to determine their ‘He content. The contents of U and Th of parent
isotopes are accurately determined by automatic injection of Agilent 7900 ICP—MS and isotope diluent
method. The Th/U ratios of the 10 FCT zircons calculated with (U-Th)/He average age in this paper
range from 0. 52 to 0. 67, which are consistent with the Th/U ratios of 186 reported so far. According
to the Th/U ratios of 189 FCT zircons published in the statistical literature, we found that only three
of them had high Th/U ratios, namely, 1.12, 1.16 and 1.5, the other 186 FCT zircons ( occupy
>98% ) had a Th/U ratio less than 1. Based on previous results and the 10 Th/U ratios measured in
this paper, 196 FCT zircons have a normal Th/U ratio ranging from 0.27 to 1.00, with an average
ratio of 0.56(n=196). Excluding one abnormally old age, the(U-Th)/He ages of the remaining FCT
zircons in this study range from 26.61 to 31.91Ma, with a weighted mean age of (28.8+3.1)Ma
(28D, n=10), which is consistent with the mean age ( (28.3£3.1)Ma, 20, n=127) or (28.29+
2.6)Ma(20 external error, 9.3% , n=114) obtained by several other international laboratories. This
indicates that the zircon single particle(U-Th)/He dating process established by our laboratory is
reliable. For the zircon samples with U, Th banding and concentration differences prevailing,
determining the distribution of U, Th elements in the crystal prior to the (U-Th)/He experiment is
essential for understanding effects of geometry and elemental zoning on nuclear recoil and diffusion
and the interpretation of (U-Th)/He age data.

Key words (U-Th)/He dating, FCT zircon, laser melting, isotope dilution method
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