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Fig.1 Regional geological map of Jiaodong (modified from Ref.[17])
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Fig. 2 Regional geological map of ore concentration area of Guocheng-Yazi fault in northeast margin of Jiaolai Basin

(modified from Ref. [41])
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Fig.3 Geological characteristics of Queshan pluton-Muniushan pluton in Guocheng-Yazi fault zone in Jiaolai Basin:
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(a) Queshan pluton(Pengjiakuang); (b) Queshan pluton (Fayunkuang); (c) Queshan pluton(Songjiagou); (d) Muniushan
pluton in core of TFZK2020-3 borehole; (¢) Muniushan pluton in core of ZK2019-2 borehole
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Table 1 Sampling location and Sample description of gold deposits area in Guocheng-Yazi fault zone in Jiaolai basin
Sample . . Elevation/ . . .
N Locality Lithology Latitude Longitude Analysis
0.
Qs-1 North Songjiagou Road Queshan pluton +80 37°7'31.74" 121°23'10.71"  AFT
Qs-2 Pengjiakuang North Queshan pluton +225 37°6'53.13" 121°15'16.02"  AFT
Qs-3 Pengjiakuang North Queshan pluton +310 37°7'41.72" 121°16'57.78"  AFT
Qs-4 Pengjiakuang North Queshan pluton +400 37°8'33.23" 121°18'05.45"  AFT
MUS-1  ZK2019-2(drilling depth 692 m) ~ Muniushan pluton -500 37°4'07.45" 121°10'50.27"  AFT
MUS-2  ZK2019-2(drilling depth 1568 m) ~ Muniushan pluton ~ —1350  37°4'07.45" 121°10'50.27"  AFT
MUS-3 TFZK2020-3(drilling depth 1960 m)  Queshan pluton -1770  37°4'08.00" 121°09'36.30"  AFT
R2 BRI — BT W R SR B K A R AR oy M 45 R AR
Table 2  Apatite fission track analysis results of gold deposits in Guocheng-Yazi fault zone in Jiaolai basin
/ / / Central Pooled L/
Sample  Grain, Sp’ . 5'0' . Spd R U/ PO/ D,/
(10°+em™) (10°cm™) (10°-cm™) 6 age/Ma age/Ma Mm P
No. . 10 % pm
(Ns) (Ni1) N) (*lo) (+1o) N)
1.654 14.97 16.028 13.6+1.9
MUS-1 3 10.88 91.7 3546 3546 1.83
(40) (362) (4841) ®)
0.961 18.881 15.811 12.5£1.8
MUS-2 35 15.19 9.7 1642 1642 1.63
(160) (3144) (4841) (117)
0.492 10.625 12.332 12.1£1.8
MUS-3 40 10.70 84.0 11+1 11+1 1.55
(134) (2892) (4841) (44)
2.328 20.681 13.202 13.1+1.8
Qs-1 35 19.99 63.4 2942 2942 1.87
(737) (6546) (4841) (176)
1.364 14.346 14.072 13.0£1.8
QsS-2 35 12.31 57.4 2642 26+2 1.84
(385) (4050) (4841) (136)
1.471 13.59 14.942 12.8+1.9
QsS-3 35 10.66 31.5 3242 3242 1.73
(408) (3770) (4841) (122)
2.174 22.016 15.811 12.7+1.8
Qs-4 35 17.79 61.1 3042 3042 1.82
(600) (6077) (4841) (129)
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Fig. 4 Age distribution histograms, frequency curves and single particle age radar maps of apatite in Guocheng-Yazi fault
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Fig. 6 Thermal history simulation results of apatite fission track in gold deposits area of Guocheng-Yazi fault zone in Jiaolai
basin: (a), (a') MUS-2; (b), (b’) MUS-3; (¢), (c') QS-3; (d), (d") QS-4
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Fig. 7 Ore body uplift-denudation model based on apatite fission track of Queshan pluton-Muniushan pluton
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Table 3 Characteristics of metallogenic environment of gold deposit in Guocheng-Yazi Fault Zone, Jiaolai Basin

Main ore-

Typical Ore bearing . . Metallogenic
] ) ) Ore-controlling structure Orebody scale forming
deposits geological units depth/km
phase
. . Strike length 74-480 m,
. Pengjiakuang interlayer .
. Laiyang Group, oblique depth 100-400 m,
Pengjiakuang detachment fault zone near . 6.39-7.93
Jingshan Group L thickness 1.01-3.26 m,
EW direction
average 2.04 m
Gold-quartz-
Monomer size is small, .
Upper plate steeply dipping . pyrite stage
. . length is 10 m to dozens of
B ) fault and fracture-intensive ] )
Songjiagou Laiyang Group . . meters, thickness is 5.01-6.34
zone of basin margin
generally less than 2 m,
detachment structure
control slant depth 40-200 m
Jingshan Group Ore body length 80-550 m,
and Muniushan . . . main ore body thickness 6.25 Gold-pyrite-
) NE-trending basin margin . ) )
Liaoshang pluton- —-16.79 m, single engineering  carbonate 1.22-2.72
. detachment structure )
monzonitic ore body thickness stage
granite maximum 47.00 m
Jingshan Group .
. . Length ranging from 10 mto  Gold-quartz-
and Muniushan Slow dip structure of . .
Longkou- . tens of meters, thickness 0.8- pyrite
. pluton- secondary fault in footwall . 7.39-7.98
Tudui . 3 m, slope depth 10-180 m, (carbonation)
monzonitic of Guocheng fault .
maximum slope depth 295 m stage

granite
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Gold-bearing thermal fluid
Main metallogenic hydrothermal migration direction

119 Ma| Metallogenic age/isotopic dating

8 Bk HH TR — BT W ARy e AR X IR A S A R

Fig. 8 Positioning model of deep ore bodies in gold deposits of Guocheng-Yazi fault zone in Jiaolai basin
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Denudation degree and deep prospecting potential of gold deposits
in Guocheng-Yazi fault zone, Jiaolai basin

CHEN Yuan-lin'"2, LI Huan" 2, ZHENG Chao-yang®, LI Da-dou*

(1. School of Geosciences and Info-Physics, Central South University, Changsha 410083, China;
2. Key Laboratory of Metallogenic Prediction of Nonferrous Metals and Geological Environment Monitoring,
Central South University, Changsha 410083, China;
3. College of Resources and Environmental Engineering, Guizhou University, Guiyang 550025,China;

4. No.1 Institute of Geology and Mineral Resources of Shandong Province, Jinan 250100, China)

Abstract: The Guocheng-Yazi fault belt in the Jiaolai basin is an important gold metallogenic area discovered in
recent years, and a number of large and medium-sized to super-large gold deposits have been discovered
continuously. However, n the deep prospecting and exploration work in the ore concentration area has not made a
major breakthrough. In this paper, through the systematic collection of ore-forming rock and ore samples, the
apatite single mineral was separated. The fission track thermochronology method was used to reveal the
temperature-time evolution of the ore body in the study area. We inversed the thermal evolution history of the rock
mass and ore body, analyzed the structural transformation of the deposit after mineralization, quantitatively
calculated the uplift denudation rate of the rock mass and ore body, and summarized the denudation and
preservation law of the deposit. The results show that the Guocheng-Yazi fault zone gold concentration area
mainly experienced two stages of post-mineralization thermal history of 110-20 Ma and 20-0 Ma, and the two-
stage uneven uplift and cooling process was affected by the multi-stage proliferation and expansion process of the
Pacific Ocean. Based on the analysis of the thermal history evolution of apatite fission track, combined with the
regional paleogeothermal gradient, metallogenic depth and the thickness of Jurassic and Cretaceous continental
sedimentary strata, the total erosion depth of the strata in the study area from Cretaceous to now is calculated to be
about 5.33 km, and the metallogenic depth of the ore body in the gold belt is 5.62 km, indicating that the ore body
in the Guocheng-Yazi fault zone has been subjected to a large degree of uplift and denudation. It is speculated that
the part of the fault zone with less erosion of the southwest strata has great prospecting potential, and the deep gold
ore body positioning model of the Guocheng-Yazi fault zone is established to evaluate the deep prospecting
potential.

Key words: Queshan pluton; Muniushan pluton; thermal history simulation; uplift-denudation; deep exploration;

metallogenic depths
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