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W OE: VIR REVE A E ARGy, Hh AR R R T IR R RREN AR TFBRZ—. &
CEESL T LA-ICP-MS/FT J5ik, SRR K A SRR AR A B 5 © A8 MR #5007 45 R0 L R W X — 5 ik & w47
B JEFUTr, STEEARICEEXR T SR LAY R BT T B KA AR R A AT, A5 B T AR A AR B B R A S AR AR
AEIE 71.4+48.6 Ma, SR 1L X 38 HEE B K A R AERIBAEIE Ty 77.148.3 Ma, X —Z5 R, EXHREBAT T, W
AT X LUK B F i TR AR T B AR . BT KRR SR K AT 38 24 A AR R BR K B AR 0 Dl 12.32+1.77 pm Al
12.56£1.91 pm, X R Do fH N 2.4540.19 pm Fl 1.84+0.17 pwm, #3645 B 43 A Ji T g Y, SESCRIA 0 X o B )i Hl it
T H A EZ G B A S . PE 2R B ] S AR R, DRI I AE 70 Ma TN T IRERRE TR, SRR
FIr 8T, $12) 20 Ma FFIE R PG BET . 45600 A3RIE Y U-Th/He E4FEL5 R, 100 Ma DUk, FEXATEE LR IIEA
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R AR . B T R G AR R AV RI AT T
RAAWILE S, I 58 F Be iy Jmy PR PE AR
B, ARSI R A - R IR . AN BE S A
Hoph AR AN S e i R 20, B IR L E o X
AR R AR A Bl o0 3 2k FIWT 0 DR A Bsf 238 43 A
o Tami HEZ A [FAE, AUGE i i 154
FIWr B IR ORAF WA TEAR R AR R, 0 4 % X 3 1) 7
DB AT =R LU I TR AR AR A B 2 & R T IR
(BHOCAE, 2010), B AR A F, HEEXT
A DR B ) b 45 T 490 Ak — I REL S %) B 15 1 ) R
MR, S IRBIBI R EE T, X T IR AR AR Ol
W RERAE—E A FER, Anas ) b f URER I BRES A -
T 118 o R IR PR PR T A7 L T A 2R A1 U AR
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Fig.1

Temperature-elevation-time diagram for minerals with different FT ages during denudation
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al., 2006; Zhou et al., 2012; Liu et al., 2012),
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Fig.2 Simplified geological map showing the distribution of Mesozoic magmatic rocks and magma-related deposits in

South China
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Fig.3 Geological map of the Dexing-Yinshan area
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Table 1 Geological information of samples
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PIASTARS ° R
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2140.01 °C, #ZIF K 5.5 mol/L HNOs, %I} £
20 s BRI B RE | A BE B Dy {H B IEEN £ T
YEAE Zeiss Axio Imager m2m ‘B8 T, #5HLAR/RA
K I A TrackWorks 52 il

TE S P R W RS AT TR A C
B, BEE BGEETT AR, AR EEAN I S R
FE W IR AT BB R AE SR SO AR Mz 4
(Pit)(Ketcham et al., 1999; MH=¥5%, 2009), & 56
TERELRIRM . TR £ B AR
MAR I B (track in track), BPVER UYL R AR
HNO; i 2 H 1 B A 58 B AR il 4 B iy 42 3k, 78 5k fll
BENRIN, BT 5SRMMAIMAEL, LT
ToZI % o AR A B B[R], DU B Uk
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Fig.4 Flow chart of different fission track experiment methods
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Fig.5 Photos showing apatite fission tracks, tracks determination, FT length and D,,, value measurement
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P O Y R . A
= ﬂvD 2 ‘DS ICP (238U/Xx) 3 igﬂéﬁ%

2[e™'s 1]
Ip Lo (PPU 1 Xk
Jp=1.551x10""" a™', S & % 28 H B (Jaffey et al.,
1971); p, J A K ZEFBHE; 2PUrX R U FIAFRIG
FHAH, BRBER Ca fERPIAR, $45 2PU/Ca A,
STD & Durango 4F#¥hitf. ikt R e E Rl
B HUER LA RIS I AR M s T [ 5 o o5 S 2 S

H H Sicp =

AE WS FRRE Durango 06 7R 7R A Afr 45 S e 2.
HBERIMAFHR S % EH A 31.440.5 Ma(McDowell
and Keizer, 1977), 158] (cp=2474£179 Ma/um*, %
FRALBESY GD1210-1 B4 Bs a2 3 FioR . BEah2d
R IR 4, FriF VBRI ER(E Y8 Chi
KR (P(’)>0.05)0 BLAb, X 17DXT-27A Fl YS-25
W A Bl BR A2 50 K B 8 3 4 il A5 21 OF 3 K B

& 2 Durango 06 FiRIFFMRARTRTERLER
Table 2 LA-ICP-MS/FT results of the Durango 06 apatite

[N N A(em?) p(track/cm?) B8y Ca +lo
dl 23 1.27E-04 180475.1 0.0794 0.0032
dl 23 1.27E-04 180475.1 0.0789 0.0032
d2 25 1.02E-04 245496.1 0.0803 0.0032
d3 23 1.12E-04 205691.5 0.0848 0.0034
d4 26 1.19E-04 218564 0.0838 0.0034
ds 25 1.16E-04 215118.3 0.0827 0.0033
dé 16 1.00E-04 159254 0.0786 0.0031
d7 22 1.09E-04 202027.6 0.0733 0.0029
d8 22 8.85E-05 248639.7 0.0812 0.0029
d9 16 1.03E-04 154914.5 0.0729 0.0029
d1o 15 9.89E-05 151599.6 0.0725 0.0029
d11 21 1.23E-04 170562.2 0.0724 0.0026
di2 19 1.04E-04 182565 0.0642 0.0028
d13 17 8.53E-05 199180.9 0.0712 0.0031

TE: N BRI, A e E IR p WARM S B Gep=2474+179 Ma/um?, i IsoplotR K75,

F*3 HmGDI2I-1 B SR ARTRTRARER
Table 3 LA-ICP-MS/FT results of the GD1210-1 apatite

LRI N A(em?) p(track/cm?) B8y/BCa tlo A1y (Ma) +1o(Ma)
1 10 2.37E-05 422761.9 0.1545 0.0062 33.7 10.7
2 10 1.78E-05 560933.1 0.1220 0.0049 56.7 18.1
3 9 2.45E-05 367572.8 0.1263 0.0051 35.9 12.1
4 16 1.71E-05 935004.6 0.2019 0.0081 57.1 14.5
5 21 3.14E-05 668919.4 0.1969 0.0079 41.9 9.3
6 59 4.21E-05 1402986.7 0.4540 0.0182 38.1 5.2
7 32 1.85E-05 1726131.6 0.3598 0.0144 59.2 10.7
8 21 2.13E-05 988118.1 0.2049 0.0082 59.3 13.1
9 26 3.12E-05 833653.6 0.2123 0.0085 48.4 9.7
10 26 2.84E-05 915602.6 0.1988 0.0080 56.7 11.4
11 16 1.92E-05 833625.9 0.1529 0.0061 67.1 17.0
12 44 5.43E-05 810308.9 0.1643 0.0066 60.7 9.5
13 50 3.42E-05 1463582.7 0.2701 0.0108 66.6 9.8
14 18 2.50E-05 720302.6 0.1599 0.0064 55.5 13.3
15 26 3.09E—05 841993.5 0.2836 0.0113 36.6 7.3
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Table 4 Fission track results of the samples

A % B

e

5 n P AR B B Central age+lo (Ma)
ps (10° track/cm?) N, i (10 track/cm?) N
GDI1210 20 7.275 931 37.43 4790 0.29 0.03 57.3+£3.6
(2= n kel 28y/BCa err(P8U/PCa) PO AR B BUE Central age+1c (Ma)
Ps (track/cmz) Ny
GDI1210-1 15 899433.2 384 0.2175 0.0087 0.18 0.12 51.246.3
GD1210-2 25 8933493 499 0.2139 0.0086 0.45 0.19 51.6 £4.6
17DXT-27A 18 971159 347 0.1711 0.0068 0.15 0.11 71.4£8.6
YS-25 20 450447.4 346 0.0729 0.0029 1 0 77.1£8.3

VE: BEAL GDI1210 MR 25050 PR B TEE R SR SR, AT Zuo (2015). ol n G HIH; oo A0 pu 525900 1) 5 B RS R 5
A PRI NN, S50 1 5 BRI R S BRI POAY W Chi I

12.32+1.77 pum 1 12.56+1.91 pm, XF 5 Dy, {4 2.45+
0.19 um Fl 1.84+0.17 pm,
4 3t i
4.1 ETF LA-ICP-MS HERITBH WA ERATITHE

LA 0 B W AE 48 % [E AR L & B (Silk and
Barnes, 1959; Price and Walker, 1962), Fleischer et al.
(197524712 2 R 280 [ R HAE = B
fe BE T L E R, XS o Ao 4 5 AR AR ES
BT B PR IR G . AR AR I A TR B R T ]
ey D70 ARSI R IE H A R v o e 4
SR, WHBE, SR TR T, @
EH BB T IEN, TEl—%2p; O
0 JE R AR 0 0 e A R S VR T A 2B sifb [l g, JE
AR RS E BY45453 9K 75 (Tagami and O’Sullivan, 2005).
S A% 8 [7) At [ 0 28 58 AR R —FF, SR X4
H— RSB HEM U S, L
1520 W) ) SR AR 12 I AR % (Gleadow and Duddy, 1981;
Hurford and Green, 1982),

ZMRT ARFICRFEMICER H &2 54
(£ 5), HRARZAR 4 S5yt 200 TR, i
SRS B A BRI, (AR I YU SRR
PR . LT & 27U AR, hT H AR
OByt HEE, B3] 28U & (Price and
Walker, 1963). 3X — JE i 1 FH 21 244842900 (1 AFF 55 7
A= AR 22 B SRR 43 A T vk, HE H A g ik
i) N R, HAPBRINE da, B RLUX 5
PSR CS BE A B vy, B S U Bl
AT RE, 4 EPMA(Dias et al., 2017)#1 LA-ICP-MS,
JEHJZE LA-ICP-MS, T HEA MR . =k
MG AT AR L, AR T 2 A . HARET

HNFI g8 LA-ICP-MS/FT ELA 454 {7 20 40 4 25
A, WO EAR R IR 225, LA-ICP-MS/FT
JEATATHY, BB TR R R & A S bR in
LA-ICP-MS/FT HYPLH# I I 5 1 (Hasebe et al.,

2004; Donelick et al., 2005; Pang et al.,, 2017;
Vermeesch, 2017),

AR ML FRFE Durango 06 15%] (cp=2474+
179 Ma/pum?, FEf GD1210 R 2 AR E hy 51.2+
6.3 Ma, P(y)R 0.18. X AMAI#S A5 2 4F I (E
57.3+3.6 Ma, P(x*) 4 0.29, MIRZE FAE 1R 25 5 Fl N —
, RUAFTHS BRI IEMER TS . 54 LA-ICP-
MS/FT B AT AMRIN S M E R 22 B A .
2z EBE i TR A 22 515 . LA-ICP-MS/FT
AR F AN v S0 3 BRI A0 =B R 15 e 4
AR A A R IR, O T T A [ B, =ik
MAZ U SEfen ) =42 MRS 5w, S5
Pl T FR A 2 BRI R T2, I, FEhEn
(BB ORFEAIZSE M, Fln ke s 5o in 28 25 i, A
BT 15 MEEUS AR 22 H 6.3 Ma FEIKE 4.6 Ma,
BEAb, Fh T P v BURN [R)7 2% L R 22 2 e 4k 4
iR 2, PRGN IZRE T 24 B0, R PRSI B )

x5 BRARATERNZEE5BAHTEY

Table 5 Natural element isotope contents and
spontaneous fission constants

S TCEAGE AR Boii kIR

(%) (a)
208py 25.4 =>2x10" Zakharova et al., 1995
0Th o> >2x10'® Holden and Hoffman, 2000
232Th ~100  (1.22+0.43)x10*! Bonetti et al., 1995
24U 0.0057 (1.5+0.2)x10"®  Holden and Hoffman, 2000
35U 0.7200 (1.0£0.3)x10"  Holden and Hoffman, 2000

P8y 99.2743  (8.2+0.1)x10"° IUPAC
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X, BRbzAh, A5 ENARE B AMEIE I B Y
it RN R R 2R OB S HRG B SR AR IR B A AR
SO RIYMARI R A A, ARl e R L A (X I
AR5 Pl e MR TR B 1) 1/3~1/2; Y4200 % B AN
SIRE, FELR XSk AR I AME I B B Y 1/5~1/4,
HLFE R X8 i e/ N AR K T IO G R AR
42 EFILEBMERUTRFMBHAEHAR
PN X RE S 17DXT-27A F1YS-25 43 453 54
ASFRIAEWS S 71.448.6 Ma Fl 77.148.3 Ma, HZAR
il PR T 0.05, FH Y BUR AR 14 2 — 5
AR . AT ST RN, AR AR AL i TR i o K
A SR AR AR Th T 30~85 Ma Z [A] (4= [ I,
2017), FHFRI A A AR ERUT AL N B X, Bl A 2
AR IR AR I B R, 135~100 Ma 2245, 421 253
X3 2 %] NE-NNE W24 (%) 58 20 P96 1b (2 = 4%,
2017) 45 DX 8353 & A= PR A6 T, Bl R T2 40 A
G (B BT, 2010)3 B R i T 0 0 1 B
P DX AR AT 3R A 8 K SRR I AR, W 7S R
ANH XA T H A b DXL 558708 1 38 4 T3 5

SRIPhEE BT A AR S AR LS B ) A AR
AR 257E 10 Ma N, Liu et al. (2014)%f PN X #4
8 . BE KA U-Th/He #EATHF5E, 43 91145 5
114.4+4.8 Ma 1 132.6£6.7 Ma/8.0£1.6 Ma #I
29.6+1.6 Ma 4Fify. #540 He. Bk AR 5E 4
1B I B R He S5 A1 BE 53071 2 200 °C (~120£10 C
FI~T75 °C o ML AT K A /N He 4534 7T BE 2
PN X e — IR AR e 5%, I 6 AT, 2
X — AR AE A, 0 S 9 IR 3 O A 38 B 9 K
A1 ZARAE I R4 K X T, BB e ARG, SN
JE DATE AR AR08 B RIS 4D Ao i v AR B

Xof P AR S R A AR K BE T D, (AR TSR,
IEfl A Hefty it HLAs )R B AR HEAT AL, o
B R 22 568 KRR (Ketcham, 2003), 15345 3
WK 6. PIAFES B KA B R AR B 4e 3T s H:
ARRE 43 AT X5 R T B AL, 5 H A AR N B R )
(Ketcham, 2005), RIAFE 578 2E A 448 72308 3 43R K
I ) J 0] 3410 ok 2 e 5 — I B, TR T2 W Y S
WA

. 17DXT-27ARIEKE S
20E 17DXT-27AIRE-BHEERE Model Length:
0.30 H2.22£2.09 pm
sk GOF: 0.80
N: 43
60 0.25F
o 80 PAZ 0.20
oy 100 #
1
% 190 ®o.15-
140 0.10}
160 Model Age: 68.6 Ma
GOF: 0.85 0.05
180
200 ! 0.00

1 1 1 1 1 1 1 1 1 1 1 1 1 1 1
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FfE) (Ma)

70246 8101214161820
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YS-25FHKEN T

oob YS-25BRE-RIEIRETE

40f
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0.30H248£1.77 pm
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0251
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Fig.6 Temperature-time path simulation results for the Dexing and Yinshan deposits
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LA-ICP-MS/FT Application in Preservation Evaluation of Ore
Deposits — Case Studies of the Dexing Copper Deposit and Yinshan
Pb-Zn Deposit, Northeastern Jiangxi Province

MIN Kang"?, GAO Jianfeng'", QI Youqiang', LIU Yan"? and YANG Shuguang"?

(1. State Key Laboratory of Ore Deposit Geochemistry, Institute of Geochemistry, Chinese Academy of Sciences,
Guiyang 550081, Guizhou, China; 2. University of Chinese Academy of Sciences, Beijing 100049, China)

Abstract: Deposit preservation is an integral part of the ore-forming system; and fission track is one of the effective
tools to evaluate deposit preservation. In this paper, apatite fission track age of reference sample obtained by
LA-ICP-MS/FT is similar to that of external detector method, indicating that LA-ICP-MS/FT dating technique is reliable.
The technique is thus performed on apatite from the Dexing copper and Yinshan Pb-Zn deposits in order to evaluate the
preservation of these deposits. The AFT ages of the Dexing granodiorite porphyry and Yinshan dacite porphyry are
71.448.6 Ma and 77.1+8.3 Ma, respectively, with mean measured confined track length of 12.32+1.77 pm and
12.56+1.91 pum, respectively. Thermal modeled time-temperature path indicates that both deposits experienced fast uplift
before ca.70 Ma and after 20 Ma, respectively. Combined with previous U-Th/He dating results, the Dexing deposit
might have experienced more uplift than the Yinshan deposit (ca. 1 km).

Keywords: fission track; deposits preservation; Dexing copper deposit; Yinshan Pb-Zn deposit; Northeast Jiangxi

province



