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Abstract: The Yulong porphyry copper deposit is the only super-large porphyry deposit in the Yulong porphyry
copper belt, and the previous research on this deposit is primarily focused on genesis, with limited emphasis on the
significance of post-metallogenic transformation in formulating prospecting strategies. Thermochronological
methods such as zircon U-Pb, apatite fission track, apatite and zircon (U-Th)/He were employed to date and
conducted some related thermal history inverse modellings. The results indicate that the zircon U-Pb concordant age
of the monzogranite porphyry of the Yulong deposit is 41.7+0.5 Ma, with zircon (U-Th)/He age ranging from 34.9
to 39.3 Ma, indicating that the magmatic-hydrothermal evolution process of the Yulong deposit may have lasted at
least 5 Ma. The apatite fission track ages ranging from 34.7 to 19.7 Ma, while apatite (U-Th)/He ages is range from
20.7 to 18.4 Ma. These sequentially decreasing ages are indicative of the timing of cooling and exhumation events.
The inverse thermal history modelling indicates that the Yulong deposit has undergone a roughly three-stage cooling
process, combined with the regional tectonic evolution data, the relatively rapid cooling between 35 and 30 Ma may
be related to the rapid uplift of the Qinghai-Tibet Plateau, resulting from the ongoing collision between the India and
Eurasian continents during this period. The relatively slow cooling observed between 30 and 22 Ma could be linked
to the weakening of collision activity; The relatively rapid cooling between 22 and 10 Ma may be associated with
the crustal thickening event in the North Qiangtang terrane, triggered by tectonic shortening or magma inflation
during this period. Utilizing the thermal history simulation method, the exhumation amount of Yulong deposit is
3.45 km, Considering the metallogenic depth of 4~5 km of Yulong deposit, there is still 0.5~1.5 km of prospecting
space in the deep part of the deposit.
Key words: Porphyry copper deposit; Yulong deposit; Uplift and exhumation; Low-temperature thermochronology;

Deposit preservation.
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Fig. 1 (a) Geologic map of the northern segment of the Sanjiang belt, and (b) Structural

features and porphyry distribution in the southern segment of the Yulong porphyry Cu belt
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Fig. 2 Geological map of the Yulong mining area
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Fig. 3 Outcropping pits and representative ores of the Yulong deposit
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FE g = Fogis TR Ty 2 25 G fRIHE(m)
ZK1303 B U-Pb. BEKARALE
681 ) ZRKAEKEE . #5464 (U-Th)y/He FIEK ~ 97°44'05.37"  31°24'16.26 " 4050
£i(U-Th)/He
ZK1303- — Ly il 2 o I " o " "
371 CRAER R BRI A R AR AR 97°44'05.37"  31°24'16..26 4360
41 U-Pb. BEACH AT
YL23-3-2  CRAERBEE 5. B A(U-ThyHe FI B 97°432226"  31°243333" 4730
£i(U-Th)/He
ZK1203' s Ly e p g o ' n O ' n
229 SRAEH R BRI A R AR AR 97°43'42.17 31°24'18.42 4470
2.2 3R
2.2.1 %A U-Pb B

BEA U-Pb 58 AE1E [ M TR e M SR 0T 58 B 58 AR A R i i S R s AN
BB AT TACEE, SRS I8 I S RAE S B RE P (R B A UKL, K Bk L 1 R 22 T B AU
MBI b, SO LAREERUR . RAEG . S R AR R 6(CL) G OR e P # 4
HBEATRAE . FIATHOCRE I RS & 45 8 T 5T (LA-ICP-MS) R Z I € 1 B 47 U-Pb JE4F
M TCE. 254 7900 ICP-MS AT NWR 193UC #otHei 245

VRN M iR L5 (20190 BB 5 RBOLHKM (~0.3 pm FRED
BEATHiRE, LARBRIBENRTG Y. RAEAN 30 pm MOGBE, HEMRN 8 hz, Ok
EY 2 Jem? B SAPRRE BT 200 DL A 91500 Jy—Hbnke, GI-1 N_Zihnkt. KM
NIST 610 A1 *'Zr 73 A E AR FEA A B FEAHERUE T 3R EE, L BHVO-2G #1 BIR-1G 1E N
TRbRRE . BRI Tolite PR (Paton et al., 2010), 13 [ Isoplot 3.0 RS INALT- 1)
206pp/238U £EHY (Ludwig, 2003).

2.2.2 R AR

A AT B AR AR TR et PHUAL AT A P ke A8 AL B T R A N B A BR A 7] Sl 1k
AT PR . PG . ARAREE RS BRI (Confined track
lengths) FELHE UM B, 280 2 B AR A B AR} 7 B BRAL “2 AT FUBITR PR R A 5% [ 5 5
KSR SE

FESbSER RENRIE DL 60 Hidif, CLORIERE AR Se B0k, 2o Mk, mAEA =iy



M JEFE X H B T R S RLBE AR AT, SRS e B AE RS I T ROk AR B N, EEIRT
(20+0.5°C) H 5.5 mol/L HNOs W i 230 J5 1 & B A BB 20s,  BLE R B R 2
o 1E Auto scan R4t AR BT oA 35 5] B G h i sk R, JRE i, RE

WA 0 FEAR AR AT B, {1 Fast Tracks B0 (0 B S50 0 B AN B K A Bk
MR TR AR . R RIEME . BRI KA. Dpar, Giil3 A RZARRIE N
FEXF G AR B E ) SR AR A TE SR N B TR U SRS, JEZB R A sA
B R B A B AT R A, LRSI T LR R, 2021).

88U S EAH ] LA-ICP-MS HE4T B0 5E (Hasebe et al., 2004), HIEEIZ AN 32 um , LA-
ICP-MS AR RAENE S ] 20 s, WOLRITHITE D 20 s, P55 FHUL & % 1 — Bk 4
HHEME TR S E, B —BEN 10 so MR FEF4MRRH NIST610 Hil NIST612,
WERR MR ©Ca I%HE, Durango BERAIEFIENAFE, TR NARELEE, A
XS E AR, WA REHMERHE M, B PEAIA] ICP-MS Data Cal ¥ 5€ Bi(Liu
etal., 2010).

Tl Ik A 4 AR 45 08 B UK AR S A R P TsoplotR 6.3.5 (Vermeesch, 2018) it 555, %%
3 1E IsoplotR H1#4 Durango B 2K f1 (AR 12 0 K . Bl R 2R A2 R T AR . 238U/43Ca LUAE A
S 8U/8Ca WWAERIbRHEMZE SN, FE4 NABE B2 Durango i 2KF AOHEE AR 6S AT L7
B GepfH, TR HARRIURL I b SE6 45 B AR b Bee . Pl A RCR AR AR . 28U/SCa
18 BA K, 238U/43Ca HUAE FIARHEDR 22 7EF2F TsoplotR 6.3.5 (Vermeesch, 2018)45 &t 545 2 Giep
{E R BT B4R TH A3 BB A 244045 105 ORI AR A T8 P (R 4 184 ey BRS04
1A ¥R 7E Radial Plotter(Vermeesch, 2009) 41573 3.

2.2.3 $#EAFRA(U-Thy/He SFRZF

BEFURIBE AR 47 (U-Thy/He MR 53 AT 7E v [ERF Fe HUBR A0 2B 0 AT PRI R (0 25 [ 51
MURI AT . EORTERH A PR TR B . R REARRRRR . LU A B R
F 70 um WYKL SRS IR A SE L AR, B HEA I LETR, OF
T o RIERE (Fr) (Farley et al., 1996); Kt sif Mok e 26198, Wi ACH ok F 40
O, BT HOUMUIBOCRRA: FrSE R T 10 mbar J&, WG A RN bR v
A, TIMUES I TARRES: RA RS R MRECHe IFiREF), A Alphachron He Jiii
BCRE aifl WRATHERE MY *He & JREUE *He o, 1 YWURLE [FI1%E— R R 5
PFA VEFEI, TEBBAL 5000 % B TR, JEIMNERET U, Th MR WML s
W, FREZ 1 ml, BH Agilent 7900 %6 BRI (ICP-MS) M58 5 U-Th
T, RIRTTIERIARE E W R AREE(2016) PIMIESE(2017). MRIEIIFH) Uy Thy *He, B
AR i 1 2 A A s AT i



‘He=8*28U(ehys'- 1)+ 7 *235U(e’ys - 1) + 6 * 22 Th( e 130 - 1)
ZAERIEE FrRIESS, 19 2IR IR
Her, 4He. 28U, 25U, 22Th, N ¢t BZIEMZZIEFEL  Asss Aasss hase 0002
B8y, B5U, B2Th A EL HAEHH A 1.55125 x 101%a. 9. 8485 x 10 1%, 4. 9475 x
104/a,

3 SRERSRAA SEE

3.1 SLIRHER

3.1.1 47 U-Pb £Eid

AT BIA PR P KA R BEA R ST T 854 U-Pb B4, PIARRES B A K
ZHEIE L, BERAIREGEAR . KELE 100~200 pm, %5 50~100 pm, KIEHAT 1:2
B 142 (] FARAOCEE R R X A AT ERE, RATHEMNEGH N (&
5), Th/U WAETE 0.336~1.724 (90%S+T 0.4~0.9 Z[A]), &ML AU 25 H B A1 HAFAIE o



B 5 EhF R _KIERFLESEARAREL (CL) B

Fig. 5 Zircon cathodoluminescence (CL) picture of monzogranite porphyry of the

Yulong deposit
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concordia age = 41.82+0.46, Ma(n=28) mean =41,7810.47 Ma(28/28)

MSWD =055 0.37 [0.37, P(X)=0.46[1 1 " MSWD ~0.61.p(x) -0.94
% YL23-3-2
= 2 r
-
gl i
(=]
2
i
=
F ¢ r
8
2
2
o
g k-
o
g |
o oc
i’
Il L N T T S N I T O e [ A v |
0.025 0030 0035 0040 0045 0050 0055 0.060 1 3 5 7 9 11 13 15 17 19 21 23 25 27
2pp By N
concordia age =41.5420.22 Ma(n=28)
T mean =41.5140.23 |0,29 Ma(28/28)
MSWD=4 /1.1 /1.1, p(x)=024/0.24 0.23 MSWD =1.7, p(xi):(m”
2 ZK1303-681 -
a2 F ¥
=
e <
2
=
(=1
= <
g e
= g
£ 2
T
g
2 g
g @
o L
g Ly} NN N T T T T N T e v |
0.035 0.040 0.045 0.050 1 3 5 7 9 11 13 15 17 19 21 23 25 27
WppEY N

& 6 %54 U-Pb IERIER S NBCE 4R B
Fig. 6 Zircon U-Pb concordia age and weighted average age diagrams
3.1.2 BRANTREIE

12 | Durango R ARFEAE Isoplot HLTHEAS BIA R T/ Gep (A 11214129 Ma/um?, i
NHRBEEAN 32 um, HARBERSHMEN 31.4£0.5 Ma(McDowell and Keizer, 1977). it
A2 1 SRR E S T T DL T 8, 4 PR B K AR AR R BAR S5 SR LK 2.



R 2RO RZEEBLRER

Table 2. Experimental results of apatite fission tracks
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ARUR 7 ama3 05w 00025 6600 31.5£94 1196 13
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Fig. 8 Apatite fission track age radial plots of monzogranite porphyry
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Xt ZK1303-681 A1 YL23-3-2 B LEFE b 2 Bkt T 2 A0k A0S 47 (U-Th)/He A8 2K £ (U-
Th)/He Z3#7, BhEokifs: N L&A i 9 Frx. aT I, FrE Bkial e sedr, %
KL 70 um, JUTEABEEMZAER, G835 L (U-Thy/He MR K
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Figure. 9 Apatite particle size photos for (U-Th)/He testing (a) Zircon particle size
photos for (U-Th)/He testing(b)

BT HORL YL23-3-2-A1 7EMSEIR M FE op MBI JGR,  BOmE A 15 215084, HoRk
BEANPORL I B AR MR S5 IR 3. ARG IE M SRR /K A (U-Thy/He 484 HIXT 408, 1E
13.5440.74 Ma~31.36£1.37 Ma Z [i], £3d Fr £ 1E J5 [ 5 00K % 2K 45 (U-Th)/He 4 #4 7E
18.4+1.0 Ma~40.78+1.8 Ma Z [f], JH:rhHE M YL23-3-2 48 Fr & 1E B SL0RL A% /K 47 (U-Th)/He 4E
WO 40.7842.0 Ma, BLAERY JLFIA R T8 A U-Pb PIAIGEES,  [RIEEESH A TR0 S A
JEE TS REA TR . FEdh ZK1303-681 [ B A0ORL % 7K 45 (U-Th)/He F#47E 18.4+1.0
Ma~20.68+1.2 Ma 2 [8], 7EHIBR R )G, ZK1303-681 1550 T 44 1% 7K 41 (U-Th)/He 4
W 19.9+1.2 Ma, Ffifh YL23-3-2 RAF2IH & WK A7 (U-Thy/He SFRE. RAEK LR H
WO 85 47 (U-Th)/He fE#S AN 2381, 7E 25.76+1.48 Ma~31.32+1.86 Ma 2 [i], %5t FriRiE/G
) B0k 5 A1 (U-Th)/He SE#3 1F 34.94+2.1 Ma~44.55+2.6 Ma 2 [i], HAFES YL23-3-2 & Fr
R IE IR BRI 45 47 (U-Th)/He £EREE 34.9442.1 Ma~39.27+2.3 Ma 2 [8], FEdh ZK1303-681 [f)
PR B 7 (U-Th)/He 4EH3TE 35.6142.1 Ma~44.55+2.6 Ma 2 [f], it ZK1303-681-Z2 ()45 B
IR TR U-Pb 4ERE, R I3 AR A 45 A T S0 Hr P A 57 % AR TR . 1E
SR AE S, YL23-3-2 Fll ZK1303-681 (1 FSURLANAL T #5841 (U-Thy/He 4684351l M
35.95+2.1 Ma Al 36.06+2.1 Ma.

R 3 BANBEKA (U-Th)/He SER 45 R

Table 3. Experimental results of zircon and apatite (U-Th)/He



Cor

N Mass U Th eU He o o

s Th/U ESR(um) Age(Ma Ft Age
FAS e eem)  (ppm) (ppm)  (nmolig) ORWM) - AMA) ) ohy (M)
YL23-3-

2-A2 8.29 3.93 11.58 2.95 6.65 1.13 48.46 31.36 1.37 0.769 40.78 1.8
Zggi?:i)_ 2.18 12.22 10.74  0.88 14.74 1.11 36.75 14 0.78 0.677 20.68 1.2
Z;;EX? 3.51 4.68 5.27 1.13 5.92 0.43 47.09 13.54 0.74 0.736 18.40 1.0
YL23-3-

271 4.16 476.57 272.15 0.57 540.53 75.48 36.41 25.76 148 0.656 39.27 2.3
YL23-3-

2.73 6.44 297.13 91.86 0.31 318.72 45.2 50.22 26.24 1.58 0.751 3494 2.1
Zé;i?g;- 3.53 41127 168.24 041 450.81 76.2 41.95 31.32 1.86 0.703 44.55 2.6
Zg;ﬁgg_ 8.74 337.66 136.7 0.4 369.78 55.02 57.47 27.74 1.65 0.779 35.61 2.1

3.2 #h B RTRIE

NT TIREIRAPRAHRTT S0 AR B, AHIF 78R 2 DU J7 i o 1 7 m] SR 52
€% (MCMC) ) QTQt (5.71) ¥AF:(Gallagher, 2012)%F T oA AR BEAT H ) 0 SOl . 38
SN HTIR 85 7 (U-Thy/He WK 7 244235 . B K A7 (U-Thy/He ¥ AT B4 # 51
A, EROEFETEN Glorie et al.(2019). ARARI REHE T RAARLIR KA (Ketcham et al.,
2007)~ B 2K A RN B R SR A A A 3 i) - Gautheron et al. (2009)f1 Guenthner et al.
(2013) 42 MY . Dpar 3 /)% 25 ¥) 1% & 2% Donelick et al.(2005). A IG5 B
N 220+10°C, RA HHET 20£10°C IR LIRS A ERAT . HhAh, A T3 AT EER) t-
T 8§42, R EE A (U-Thy/He. KA RAARHE . B A (U-Th)/He 35 PR X [H]FIAS X

AR VE IR N 1 =S BRAIMER LR AT Sz . B A E DY 40000 %, “burn-in”

20000 /X, “post burn-in” 20000 /X, LAdskii&E &1 T BATH 70 A BT B AR i 24X
FINBCT LD LI G300, AHFFCRI QTQUS. 7. 1) ER A r ) T EEAR AL SR A B4 i
R AL 5

Bl ZK1303-681 11447 s S I ASLAD 45 SRR S8 LI 5 TRINME DG R Bl 10 Fis . 4
P SN SRR W R PR KB 1 1 =B B ve 2 FE (& 10a), #4h ZK1303-681 £EK
) 34~30 Ma I 7E55 47 He ¥ 70 PREH X 22 7 17— AR BRIE R4 HIBTBL,  #E29 30~21 Ma I ££
KA1 He #7r1B KA T —/MEXN 2 A A B, B TE 21~14 Ma 7245 A HlE 2 X
R AT — AN B B, ASDLAE 30 ) T30 5 5 L0 th 7 35 2 T R A B AR — B, AR
AR S5 ST 5E (B 10b).
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Fig. 10 Thermal history inverse modelling results (a) and age prediction of Yulong
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4.1 ERW FAFRFRIENRR

BHAEOLT,  FRE PR R 5 A RGeS 1 R — A P A I LU G e 3 P TR PE B 4 R 4t
5 AR RS 52 B —F(Chew and Spikings, 2015). AW 4547 U-Pb. 4547 FIE K £1 (U-
Th)/He — 2% ¥kt GIJ-1. FCT %541 . Durango il K A7 (IR 45 54> 5~ 603+3.2 Ma
27.00+1.56 Ma Fll 31.5+1.18 Ma, 5ZHINEHERNILR (602+0.7 Ma. 28.18+0.51 Ma Fl
31.61+2.7 Ma) (Morel et al., 2008; ZEHKEE, 2016; PMIIELE, 2017)7E IR Z T N —F, iH#S
FIRI RS R T 5E . FEAR T, SRAFEE A U-Pb IEAMAERS 7 710y 41.78+0.47 Ma M
41.5140.23 Ma, IXFIRET AT BB —AAE X G 4 b 3 AR (A R4S, 2006 5 BRI,



2008), FUILAWFFIRFIE A U-Po RIER A SRR AR, AN KL BEA 11X
ANE R P ARA o ASHIE S0 0 VR AR 1) B A R A AR R S TE 34.747.2~19.742.8 Ma,
SRS FEIR, AHIX AT BRSO 1L TN R B A AR it 2 3 30 4338 K Ay BN TR PR AR T, T P
TR (CRE SR AR B2 B K, (ETRERAE 34 Ma I IRANRE S ITE AOIE R sk D& 451 T
120°C LR o AW FE3RAZ IO ASFE S 1) 85 A (U-Th)/He ER7E 34.94~39.27 Ma 2 [8], X 50
NSRS %547 (U-Th)/He F#2 (35.741.2~39.6+1.4 Ma) Z[AJFEAR —F(Li et al., 2012), £
T IRIE - T BE 2D RS T 5 Mao AHIEFU 345 [R5 K 41 (U-Thy/He F#7E
40.78~18.40 Ma , # & I K A1 (U-Thy/He #4571 N BIAHII(LI et al., 2012). Ffi P (U-
Thy/He F# 12, FRAE 48540 (U-Th)/He. BK A (U-Th)/He E#4 (1A {08 H T AHK
Mo iTiRzE. BL, B LIS RER 5 HURTEE N 3 . X883 AT RE AL R 1
Ak AEEHRAG . BHA AL R BIASIG . ARIE R RS AL B AR He TEAN . ¥
H)3H 2R % 5725 (Farley, 2000; Reiners and Farley, 2001; Fitzgerald et al., 2006; Flowers et al., 2009;
Danisik etal., 2017; Leng et al., 2018). FI ABFFEEN], HaMHH 7] el eU 5 He FFl 2 1]
B IEA KRB FAHIE I R (Flowers et al., 2009) , A 78 H T RAES ) eU 15 He 9%
Z A1 A R A G PE(B] 11a~11b), REARE A 52 248 S5 924 11 5218 (Guenthner et al.,
2013). i NBIF 70 3 B B A R A 1) b RS AT BERE A E AT TG 280 SO He 5 TR
[ (Farley, 2000 ; Reiners and Farley, 2001), AHX ORI dobid & r= AR BCE AR ES, BRI EAT]
HABRKWY BN, BARENEARE. i, ARER, £ R Bk KNS
R MO HEAR AR (B 1le~11d), Bk, W RIS R Z IAAE DS, YR
XPAERE IO /N o He YRR AT REMEW AT DALHERR,  BUONEEN Bof sl A i s 2 '
U B E Th i WS, tboh, 7E LA-ICP-MS 7, BESAT MEZEH] U 40 5T W52
F| Th 4y, XK RHA RN R A S oA A FECE el 7= SRRSOk AR 72 AR KN &
TR, Fk, A EEIR A2 F TR B R AR N U B T BRI 3, AR A K
[ B TE R A R B X, 4 BOAT LATBOR AN IR RS st R (R & /N A4 1 He WREEZE 5. [,
ANTR] SR 2 0] (R AE i 22 S AR 15 58 K (Fitzgerald et al ., 2006). B T /0 H & E 6, BRI,
AT RN A (U-ThyHe. BEKARARGZIE . WK A (U-Thy/He SEEHE/NT- 01 A1 2119
B4 U-Pb AR FIREEHE™ Re-Os U8 I KBUR VI, 125 BATT ¥ 38 P B2 IX TR TR e /A
SERE, PR AR 745 3] (3 e SR AR 2 000 2 W DD MBS, TR S R A
W IE] . RAH A (U-ThyHe. WK AR, KA (U-ThyHe F#H —EMES, XA
BE SR T B AT PR BE X IR A 8, P B AR AN ) o B AR e 0 41 K oy B 0 4
PRI RN ASIR],  DRAE 5 b3 FRURE it 38 o 34 401 e B o AR BR s ERI
[EE WS EAKE

AW TR T /NPT 6 T B PRI, I EAEF 7 A3 20085 41 U-Pb



FHY . B5 A (U-Thy/He. WK A48 . BEIR-AT(U-Th)/He EREHE, 9% T E 0 R
FERFEIER (R . g2, BRAMBEIINBEEREBERNIER T L@ T E N IR
#psEE (| 12).
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Fig. 11 (U-Th)/He age-equivalent U concentration plot (a, b) (U-Th)/He age-equivalent

sphere radius plot(c, d)

R 4 TR RERERRICER

Table 4. Summary of Yulong geothermal chronological data

ok fERE (Ma) EFTTE Hd SRR
RIS 43.8+0.7 Zircon U-Pb SHRIMP F RS 2009
ZRIE K 43+0.5 Zircon U-Pb SHRIMP FRUESE. 2009
A 41+1 Zircon U-Pb SHRIMP A4, 2006
g KA 41.3+0.3 Zircon U-Pb LA-ICP-MS Liang et al. 2006
ERIE KBS 412403 Zircon U-Pb LA-ICP-MS Liang et al. 2006
ZRAAKHES 40.6+0.3 Zircon U-Pb LA-ICP-MS Lietal. 2012
RIS 41+0.4 Zircon U-Pb LA-ICP-MS Li et al. 2012
ZRIEKEE 40.7+0.4 Zircon U-Pb LA-ICP-MS Lietal. 2012
TRIEKE A 41.2+0.8 Zircon U-Pb LA-ICP-MS Lietal. 2012
SRS 42403 Zircon U-Pb LA-ICP-MS Chang et al. 2017
WAL R S 41.2+0.3 Zircon U-Pb LA-ICP-MS Chang et al. 2017



AN 40.2+0.3 Zircon U-Pb LA-ICP-MS Chang et al. 2017
TS 41+0.3 Zircon U-Pb LA-ICP-MS Huang et al. 2019
SR 40.9+0.3 Zircon U-Pb LA-ICP-MS Huang et al. 2019b
TRIEKPEE 41+0.2 Zircon U-Pb LA-ICP-MS Chen et al. 2021
KRS 41.8+0.5 Zircon U-Pb LA-ICP-MS AR
SR 41.540.2 Zircon U-Pb LA-ICP-MS b
APE-BBAT R A K 40.540.7 Molybdenite Re-Os ID-ICPMS Hou et al.2006
APE-B BRI 40.440.7 Molybdenite Re-Os ID-ICPMS Hou et al.2006
AE-B B A Sk 41+0.8 Molybdenite Re-Os ID-ICPMS Hou et al.2006
APE-B BRI K 40.940.7 Molybdenite Re-Os ID-ICPMS Hou et al.2006
ZARAE KB A Bk 40.9 £0.6 Molybdenite Re-Os ID-ICPMS JEH P4 .2009
KA BE A A Sk 41.3 £0.6 Molybdenite Re-Os ID-ICPMS JEH 442009
AR B A K 40.7 £0.6 Molybdenite Re-Os ID-ICPMS JEH 452009
AR B A Bk 40.1 £0.6 Molybdenite Re-Os ID-ICPMS JEH 452009
ZARAE KB A Bk 39.7+0.6 Molybdenite Re-Os ID-ICPMS JEH P4 .2009
PR AR IR B 413408 Biotite Ar-Ar PAEYLE 2008
SRS 37.8£1.3 Zircon (U-Th)/He Li et al. 2012
TRAEKES 39.6 +1.4 Zircon (U-Th)/He Lietal. 2012
ZRIEKBEE 39.6 +1.4 Zircon (U-Th)/He Li et al. 2012
SRS 35.7+1.2 Zircon (U-Th)/He Li et al. 2012
ZRAEK B 37.7+1.3 Zircon (U-Th)/He Lietal. 2012
SRS 37.0+1.3 Zircon (U-Th)/He Lietal. 2012
SRS 39.3£2.3 Zircon (U-Th)/He NI
TRAEKKES 349 +2.1 Zircon (U-Th)/He AT
KA BT 35.6+2.1 Zircon (U-Th)/He ENGIS
SRS 20.7 £2.7 Apatite Fission Track FNG I
RIS 19.7 £2.8 Apatite Fission Track AT
KRR 347472 Apatite Fission Track PN
SRS 31.5+9.4 Apatite Fission Track NI
RIS 20.7+1.2 Apatite (U-Th)/He FNGIS
ZRIEHBEE 18.4+1.1 Apatite (U-Th)/He ENGIS
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Fig. 12 Thermal history evolution of the Yulong deposit
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4.2 XBAAERLFE KRR £

TEAHIE FE AT LB AR p - (B 10), Bl R K AL M BE A 7EZ) 34~30 Ma it
GG T — IR HGERA EI B, 7EZ) 30~21 Ma 455 7 — MHXT A N B, b5
£ 21~14 Ma Joda XA 7 — MR A 2R . CRERIVI RN, HmE e
33~30 Ma AR A 7 RIEFETE (&1 13), 3 5 B B Kt 15 TV KBt 45 4 flf 4 A 9% (Zhong and
Ding, 1996; Dai et al., 2005) . K [A] ()RR #4365 12 2l 23 5 BOh AR (1 PRt e P A1 ik, 7]
INF b3 2 223 ¥4 H (Corti et al., 2003; Spikings and Simpson, 2014). Ft, T EH K
KAE B TEL) 34~30 Ma HTR] A Az [ PR B4 PT i it -5 RT3 1 i 455 30 R K B a8 il e
5 S A T e SR PO P T AT O £E40 30~21 Ma J11A], WA 51 R M08, T RS R Rk



T 0 5 5 A e R T RS, AT VA A R AR S . XIS R R, 7 20~15
Ma AT b IEIE A A T — Ve e R, K — U M Rt e A A e pl R 4 e
AR B B HB TIN5 5] A2 (Staisch et al., 2016; Chen et al., 2018), Kk, ABFFRINNE R
W AR 21 Ma FF4G A Z0E RN AT BE 20~15 Ma $H (8] 6 JE 3 Hh 4 DR b 376 440 34 45 7 517 2
JE H I PRt S R SR O
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Fig. 13 Thermal history simulation of the Yulong deposit with optimal curves and
regional tectonic events
Pl 21 o il 2 A 7 S SRS B A S A A R 2R, 33~30 Ma 75 7 = SR RO B T+ 2% Zhong and
Ding(1996). Dai et al.( 2005); 20~15 Ma JtIEHEIARERIEE T 2% Staisch et al.(2016) Chen et al.(2018);
et ZPRZ N#: A He 34> (B4 1 (180~140 °C), 7% Reiners et al.(2004); APAZ A&k 17 44735210534 4318
KA (120~60 °C), 5% Laslett et al.( 1982); APRZ WK f He #8705 8 15(80~40°C), &% Wolfet

al.(1998)

43 IR KRRFEERRN B

BE— B TR E IR R GRAF I DO TR B D B R E L, BT H R IR A6 R
BEIR FE R 4k S5 3R b (R (McInnes et al., 2005). Xt FREAT RIS, R 562 R ALE
B2 A 4 T 5B [ 5 L (B2 b5 N (SeedlorfE et al., 2005), DAk e V8 P M A g i
TREEI TR, T A0 60, A A SR PR FE T 1 A9 B IR P ) LR

AT UK A R SO T VAT S A A R . R R R R TR RS, ks R A
S X EIRBE T, 25 R 5T IR R B — RAE 20~35°C, 1T 9k e R gl i o i I
BREE @ T, RUAHE TR S e AR R IR BN 40°C. 5 &SI R A PR A el I FE
1£ 200~537°C (4 £, 2005; Chang et al., 2018; Sun et al., 2021), #4HH Re-Os PR & H ik



W R TE 41.2940.56~39.69+0.57 Ma(Hou et al., 2006; /H 2§ 245, 2009), XtF E R K, KA
TE JF PR FE DX 18] 2 A1 (R 3 S0 B0 A BR 58, AR 58 R A 3 IR BEAE. 40~200°C 18
(U-Th)/He. KA ZAS 8 MR K A7 (U-Th)/He FE S (4] 35.6~18.4Ma) RIEMN B0 5 I3
TAIORAE o J T AU T8 (E13), el IRAE 34~30 Ma 1174 £ %09 17.5°C/Ma,
FIEF A 0.43 km/Ma, FIBHIREEA 1.72 km; 30~21 Ma H[HAHHE RN 3.3°C/Ma, Flih
RN 0.08 km/Ma, FIHIREEN 0.75 km; 22~10 Ma HAIAHIE A 5.7°C/Ma, FihigR
40.14 km/Ma, RN 0.98 kme £ RS AIFIHIRRE DY 3.45 km. 3T ARG R4 6
FARE BN T T R R TR L LI7E 0.5~3.8 km(f EF4%, 2005; Hou et al., 2007; Chang et al.,
2018), U AR E BN S B IR FEAE Dy IR, A AR A3 s SO LT AR B
B PRRITLIREE Sy 3.45 km, Ui B R R s, (EE G JUE R OIS R R TR B o
ST, Chang et al.2017)fH, BT ERH RMRAREARCEN T RESCE, FrbHEmE
JIFEAUERR, A EEUUE P IRAA  FE 2—IRL A AR B A IR . ey TR A
AT FEAN R P 1 N2 P T8 1) 5 0 DR A 138 B 10 s R A R VR BE 1) BR SR 2 o H i
BRI ORAFRRE o B NE F A TN R T SRS B0 B el IR I BUE TR SN 4~5 km(Huang
etal,, 2022 ; Zhao et al,, 2022), AT ABFFBRY, LU AR KBPES TR KR ALIREE — K
E 4~5 km (Richards and Leybourne, 2022), [Kit, QIR 4~5 km AE8 FE IR R H IR L)
TRR, 454 B ATH PR Rk K5 IR N 3.45 km, A PRIREEZE DIEA 0.5~1.5 km R4 6”
7 [H), X R FOAE R A KRR B LG A B R PRI AR 500 m (5 = 52
AW & (Hou et al., 2003). £5 b, AT T PRIFAIEH BORHIH 2 16 .

5 %8

(D) ERFESH KRS A U-Pb EFIERLE 41 Ma A4, ¥4 (U-Th)y/He £
WSTE 34.94~39.27 Ma Z [i], BKAZBRFMFRTE 34.747.2 Ma~19.7£2.8 Ma, KA1 (U-
Th)/He F#47E 20.7+1.2 Ma~18.4+1.0 Ma Z[A], IX4E854(U-Th)/He 0% B A RARF UL
SRS B AR (U-Th)/He SFE8ICS% 704k 5 1074 20 A0 117 5

(2) EIH IRTEL) 34~30 Ma BT J) 7 — A HEXHERIE AR S0P B, W] RS2 5 TR HA D
DR Pt 15 0 R OK i e 8 Al A 51 A P 75 il e S DO B TH 9K, R4 30~21 Ma IS 17— AR
LENS IOV EII B, T e R A iAse 5 Bl ) 859 5 B v i B Tl %201, BB S #E 21~14 Ma
FEAT XG5 T — AN A PRI A HE AR, w] A 5 B R) G S8 05 M ok DR b 5 R 47 T Bl R
i I 1 T 08 R A

(3) #A7 SEBEETH AR BB R RIREE Sy 3.45 km, T A5 N2 FHEE 5 A I A
THEAS B B IR LA 4~5 km,  RIEH PRIRES SLZIEAT 0.5~1.5 km B93H 2% (8] o
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