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Abstract Many ore deposits underwent different spatial changes after formation. Post-ore change and preservation is very important
to ore deposit exploration. Regional uplift and denudation are critical factors controlling post-ore change and preservation of ore
deposits. Tectono-thermochronology is an effective way to study regional uplift and denudation, quantitatively providing denudation rate
and degree. This paper focused on gold deposits and host rock (Linglong granite) in the northwestern Jiaodong Gold Province, China.
Apatite Fission Track ( AFT) thermochronology was used to evaluate uplift and denudation history of Linglong granite since 110Ma. The
results show that denudation rates are very small, with an average of 0. 0303 +0. 0044mm - a™', suggesting that the post-ore tectono-
thermal event is gentle and very beneficial to ore preservation. According to granite denudation rate, the erosion depth was calculated
2.0 ~4.2km, far less than the largest mineralization depths mainly concentrated on 4 ~ 10km. Considering that the current depth of
exploration and mining is less than 2km, the space with deep gold exploration and prospecting is promising.

Key words NW  Jiaodong Gold Province; Linglong granite; AFT; Tectono-thermochronology; Uplift and denudation;
Prospecting potential
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Fig. 1  Schematic map showing sample location and regional geology of the northwestern Jiaodong Gold Province

(a) -the regional geology of Jiaodong Peninsular ( modified after Cao et al. , 1990); (b)-the spatial distribution of granites and samples whose

numbers accord with those in Table 1
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Table 1 ~ Geology and location of samples
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S42 TGN ED! 36°58'50" 120°05'37" 97 A= XMO1
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s47 LEH 37°07'48" 120°13'57" 169 BRI A B CPO1
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K2 BRARTEFMRER
Table 2 Observed results of AFT and relevant calculated data

B Ne  pa(Ng)(x10%m=2) p (N)(x10°ecm™2) p,(N)( x10°em™2) U( x107%) P(2?)(%) o AF# £10(Ma)

SYO01 14 1.496(4489) 1.286(81) 0.5333(336) 4.5 12.2 0.792 66.8 £8.7
JJ02 19 1. 488 (4465) 2.012(163) 0. 8642(700) 7.3 19.8 0. 666 64.2 £6.2
WTKO1 18 1.480(4441) 4.083(543) 1.399(1861) 11.8 19.1 0.913 79.9 £5.1
WZz01 5 1.472(4417) 1. 806(56) 0.7839(243) 6.7 0.1 0.454  71.8+23.6
CZ02 28 1.464(4392) 1.710(342) 0.6630(1326) 5.7 99. 8 0. 962 69.9 +5. 1
XLUO1 26 1.456(4368) 2.068(453) 0.6790(1487) 5.8 89.8 0. 949 82.0+£5.5
XLO2 26 1.448(4344) 2.415(285) 0.9042(1067) 7.8 69. 6 0.971 71.6 £5.6
SSDO1 7 1.440(4320) 2.742(85) 0.6226(193) 5.4 1.1 0.331 135.0+25.1
BGO1 26 1.432(4293) 1. 662(266) 0.5775(924) 5.0 66. 3 0. 810 76.3 £6.1
DLHO1 26 1.424(4272) 3.215(791) 0. 1088(2676) 9.5 10.2 0. 817 77.9 £4.5
XD01 29 1.416(4248) 0.9819(217) 0.2905(642) 2.6 71.9 0. 726 88.5+7.8
7JG01 28 1.408 (4224) 2.141(411) 0.8411(1615) 7.5 58.9 0.718 66.3 +4.5
BJSO1 26 1.400(4199) 2.145(369) 0.6576(1131) 5.9 83.4 0. 895 84.4 6.1
DJJo1 28 1.392(4175) 2.241(424) 0.7061(1336) 6.3 80.5 0.916 81.7+5.6
NSO1 26 1.384(4151) 4.760(1209) 1.371(3482) 12. 4 72.5 0.753 88.8 +4.7
CPO1 24 1.376(4127) 1. 158(279) 0.4124(994) 3.7 15.1 0. 694 71.5£5.6
JJo1 7 1. 354 (4061) 2.756(113) 0.6707(275) 6.2 21.2 0.758 102.7 +12.2
WLZ01 15 1.340(4019) 1.577(205) 0.4300(559) 4.0 12.3 0. 817 90.8 £8.3
XLO1 26 1.326(3976) 2.316(573) 0.6144(1520) 5.8 11. 4 0. 842 92.4 £5.9
SY02 28 1.312(3934) 1.618(403) 0.4952(1233) 4.7 61.0 0.814 79.3+5.6
YDO1 28 1.297(3892) 1.545(258) 0.3790(633) 3.7 97.2 0.718 97.6 +8.2
C701 26 1.283 (3850) 2.322(555) 0. 6063 (1449) 5.9 68. 6 0.786 90.8 5.9
CGO1 28 1.269(3807) 3.319(634) 0.8544(1632) 8.4 64.9 0.907 91.1+5.7
CZ03 26 1.255(3765) 2.092(525) 0.4781(1200) 4.8 40.8 0. 781 101.4 £6.7
LFSHO1 18 1.241(3723) 1.354(111) 0.2695(221) 2.7 97.2 0.647 115.0+14.2
GJDO1 28 1.227(3681) 0.7703(171) 0.1905(423) 1.9 93.6 0.722 91.7£9.1
QTS01 28 1.213(3638) 2.741(655) 0.8255(1973) 8.5 72.6 0.909 74.5 £4.5
DHFO01 26 1. 184(3554) 2.869(746) 0.6473(1683) 6.8 31.4 0. 860 96.9 +5.8
CZDO01 28 1. 170(3512) 2.389(614) 0.6732(1730) 7.2 97. 4 0.970 76.8 4.8
S701 28 1. 156(3469) 1.204(260) 0.2912(629) 3.1 100. 0 0. 892 88.3+7.5
XDJo1 26 1.569 (5021) 2.533(608) 1.011(2427) 8.1 39.6 0.727 72.7 4.4
YJKO1 28 1.548(4952) 5.938(1057) 1.832(3261) 14.8 84.0 0. 889 92.7+5.0
GJLO1 26 1.526(4882) 2.819(592) 0. 8024 (1685) 6.6 91.0 0. 796 99.0 +£6.2
7X01 26 1.504(4813) 2.583(656) 0.8047(2044) 6.7 44.6 0. 876 89.2+5.4
DQJO1 26 1.483(4744) 2.152(424) 0.5665(1116) 4.8 65.1 0. 881 104.0+7.3
WZ703 26 1.461(4675) 7.358(1810) 2.438(5998) 20.9 45.5 0. 940 81.5+4.0
NS02 26 1. 439 (4605) 4.580(1003) 1. 564 (3426) 13.6 62.0 0. 685 77.9 £4.2
LJo1 26 1.417(4536) 1.294(330) 0.3859(984) 3.4 95.95 0.703 87.8£6.6
JQO1 26 1.396(4467) 1.705(404) 0.4954(1174) 4.4 91.2 0. 764 88.8 £6.3
TJO1 26 1.374 (4398) 4.691(835) 1. 660(2955) 15.1 97.0 0.938 71.9 +4.0
WZz02 26 1.331(4259) 7.565(1740) 2.427(5583) 22.8 72.0 0. 949 76.7 £3.8
LJHO1 26 1.309(4190) 2.143(435) 0.7034(1428) 6.7 99. 4 0.943 73.8 £5.0
SJDO1 26 1.287(4121) 1.337(266) 0.2658(529) 2.6 99.9 0.911  119.3 +£10.2
YJKO02 26 1.266(4051) 4.294(1082) 1.327(3344) 13.1 41.3 0. 826 75.8 £4.1
GJLO2 28 1.235(3952) 4.259(1150) 1. 151(3108) 11.6 68.9 0. 874 84.5+4.5
GJZ701 26 1.225(3921) 4.505(901) 1. 328(2655) 13.5 43.4 0. 870 76.9 +4.3
FHSO1 23 1.216(3891) 1. 895(360) 0.6111(1161) 6.3 94.8 0. 947 69.8 +5. 1
DZS01 26 1.206(3860) 2.466(550) 0.7139(1592) 7.4 33.7 0.737 77.1+£4.9
JLO1 26 1. 197 (3830) 2.651(639) 0. 6909 (1665) 7.2 63.6 0.923 84.9+5.3
XJGO1 26 1. 187 (3800) 2.646(680) 0.6751(1735) 7.1 74.1 0. 883 86.0 +5.2
XMO1 26 1. 178(3769) 3.242(778) 0.9692(2326) 10.3 55.5 0.917 72.9 £4.2
MSO01 26 1. 168(3739) 2.202(469) 0.6211(1323) 6.6 99.2 0. 830 76.6 £5.2
JDO1 26 1. 159(3708) 2.000(462) 0. 6346 (1466) 6.8 83.0 0. 661 67.6 4.6
ALO1 26 1. 149(3678) 1. 960 (488) 0.5052(1258) 5.5 63. 1 0.618 82.4 £5.5
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HER ML s N, R R ARG P () g &2 Geit, 2 BIBORIAR I 5 T A 0K P S AR IR A & (LR (% ) s 2 N, 5
N AAHSE R B0 U SR U2 5 Ny Dy I K -2 AR 4 Apatite-Zeta oys =372.2 £ 14
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B JCHA 25 5, PRobitda, AN 110Ma LA, Ji 25 v b s IX.
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25 (2006) FIl A S 475 A 1145 7 i 45 A AT A ST
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SRR AL AR A P A LRI , I3 110Ma f R [8]
AR X M 5e R -2 AN F) 4km, 3k — 25 S5 AR A
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WIS HBTE R TR, J5E 2R V4 A0 i DX Dy 30 987 AR 1 e e
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HKBA L DIHE AW Ve JN S i A I s o 1055 AR
TR IS [ 2 0 ) 50 A 0 4 e DA DU D A 5 i o = >
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WAL E S 2 — 88 AR AT X P AR AR B R Bl 1 ¢ 1
BB, 00 T A B i 3 R R e B S (2
250 ~208Ma) 47 -5 1210 v 13738 O RIEAiE 565 1A PR RS
A 1] BRTE R i Al AR sl - 2 JCEA R S 5 K (e 39
& IAEH ,208 ~90Ma) ([EATH:45,2004 ;Chen et al. , 2005)
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Fig. 3 Regional denudation rate and distribution of gold deposits in the northwestern Jiaodong Gold Province ( after Zhai ez al. , 1997)

1-Quaternary; 2-basalt; 3-Cretaceous; 4-Jurassic; 5-Penglai Group; 6-Fenzishan Group; 7-Jinshan Group; 8-Jiaodong Group; 9-felsite; 10-granite; 11-

granodiorite ; 12-porphyritic granodiorite; 13-porphyritic granite; 14-axis of Qixia anticline; 15 ~ 19-faults of various natures; 20-Jiaojia-like deposit; 21-

Linglong-like deposit; 22-gold placer
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Fig.4 Schematic map showing relationship between

denudation rate and altitude of granite mass in the

northwestern Jiaodong Gold Province

MAERS IR IR AR T , 35 B AL b % Sr-Nd [R] (3 3 20
IR IVENPRILT ST Ho7e iy ol , TS8R IS AE B
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5 L A HE Pl M 0 & A A ELAR B 45 AE (Hou et al.
2007) o JRARHIX 55 0 BR 5E Ry B D) (9 S kAR i 1)

K BB R B EL T AR AR AR 3605

5 125Ma Zif7, EA TR IR T 6 56 M AN 24— A 55 A Pl g,
R T RE S R RO P R4 5 (Yang et al. , 2004) .

5.3 REBILIET WRT RE
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Table 3 Depth statistics for major gold deposits in the northwestern Jiaodong Gold Province

) LB BBt M B B )
IR FEEAE age® Sl
FEJ1(Mpa)  WEE(km)  HJj(MPa)  WREE(km)  HJj(MPa)  ¥REE(km)
- B A K ~ ~ o Fan et al. ,2003;
=1y W 7 4 P =300 =10.7 120 ~200  4.3~7.1 BT B4 2000
- s s SRAL I 45,2007
B AL 123, 325 12 +4 162~191  5.8~6.9 45,187 4.5, (6.7) Wi B 2009
R WAL X A B R F7 : 2 80MPa, B % :3. 0 ~ 8. 2km TASAEFITERE 1991
IR A R R ST :120 ~ 140MPa, &5 % :4. 5 ~ 14, 2km Bt A 2002

T

RFHEIE PRA AL

A E ST :24 ~ 115MPa, ji 5 R EE:0.9 ~11. Tkm
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TE R T RIS HE G 7 U TR JEE o ATz SCHK R B B T g 45 BT A
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=11 5

KIS BRARPEALTR G X 110Ma DU il £

, RIEE U Bl o o TR A OR R g 4 i IR B A B T N

Fig. 5 3D Model for Exhumation in NW Jiaodong Gold Province since 110Ma
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