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Abstract: This paper is the result of mineral exploration engineering.

[Objective] Some copper and gold bodies have been found around Hongshan pluton in recent years. The determination of
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metallogenic age is the key to determine the genesis of ore deposits and analyze the metallogenic process. [Methods] On the basis of
detailed field geological work, the isotopic dating of zircon and copper—mineralized hydrothermal alteration mineral biotite in ore—
hosting rocks were carried out by using U—Pb and “Ar—"Ar stage heating methods, respectively. [Results] Hydrothermal biotite
alteration occurred at(127.62+0.5)Ma, the U—Pb ages of the zircons from ore—bearing rock are (130.45+0.94)Ma and (131.4+1.8)
Ma, respectively. [Conclusions] The results of age test show that copper mineralization is closely related to the acidic hydrothermal
activity after the emplacement of fine— grained syenite porphyry. According to the planation surface of the southern Taihang
mountain and the thickness of the cover layer of the rock mass, it is speculated that the Hongshan pluton has been denuded about

2000 meters due to crustal uplift, prospecting potential of the copper deposit is not promising.

Key words: biotite; Ar— Ar and U—Pb isotope age; copper deposit; Hongshan pluton; mineral exploration engineering; Handan;
Hebei Province

Highlights: Combining the deposit formation age with the later regional tectonic uplift evolution, analyze the denudation and
retention of the ore body, conclude the prospecting prospect is not optimistic in the central area of rock mass.
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Fig.1 Geological map of Hongshan pluton (a) and copper mineralization in Handan city, Hebei Province (b)
1—Quaternary; 2—Second member of Louli Formation; 3—First membert of Louli Formation; 4—Triassic Heshangou formation;5—Triassic Liujiagou
formation;6—Permian shigianfeng formation;7—Permian Shangshihezi formation;8—Permian Xiashihezi formation;9—Permian shanxi formation;10—

Carboniferous taiyuan formation;11—The third syenite;12—The third giant porphyry syenite;13—The Second fine grained biotite Pyroxenite syenite;
14— The Second coarse grained biotite Pyroxenite syenite;15— The first biotite Pyroxenite trachyte porphyry;16— Porphyry syenite;17— Ortho
porphyry; 18—Diorite porphyrite; 19— Second diorite; 20—Fault; 21— Presumed normal fault; 22—Copper deposit
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Fig.2 Typical rock photos of Hongshan pluton
a—Volcanic tuff; b—Aegirine pyroxenite syenite; c—Biotite Pyroxenite syenite; d—Quartz syenite
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Fig.3 Geological map of copper deposit in Hongshan pluton
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Table 1 “Ar—"Ar stepwise heating data of biotite in Hongshan copper deposit
BT (PArPAr),  CAPAr).  (TA/PAr,  PArt/%  F(Ar/PAr) PAr/(10Mmol)  YAr/%  Age/Ma  +1o/Ma
650 129.7789 0.1035 1.2460 76.52 99.41 0.01 0.07 119.3 9.7
700 117.7329 0.0241 1.0045 94.02 110.78 0.01 0.11 1324 6.9
750 125.4510 0.0570 0.2492 86.58 108.64 0.04 0.37 130.0 1.8
800 144.4292 0.1099 0.0799 77.53 111.98 0.13 1.34 133.8 1.1
850 110.9094 0.0105 0.0212 97.20 107.80 0.48 4.84 129.0 0.6
900 107.7479 0.0031 0.0091 99.14 106.82 1.26 12.79 127.9 0.6
950 106.9044 0.0019 0.0097 99.46 106.33 1.27 12.90 127.3 0.6
1000 107.1587 0.0026 0.0103 99.27 106.38 2.02 20.54 127.3 0.6
1050 107.2655 0.0035 0.0133 99.03 106.22 2.02 20.50 127.2 0.6
1100 108.3389 0.0062 0.0174 98.31 106.51 1.02 10.36 127.5 0.6
1150 108.9649 0.0077 0.0216 97.92 106.70 0.71 7.22 127.7 0.6
1200 109.1806 0.0074 0.0332 98.00 107.00 0.47 4.76 128.1 0.6
1250 108.6005 0.0054 0.0363 98.53 107.01 0.41 4.21 128.1 0.6

1 R IE S H01=0.0006812; B 5 BERE N F A 9.6 mg.,
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Table 2 Schematic table of tectonic uplift height and time in the southern section of Taihang Mountains
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AT AT AR 2E P RESE IR B IR AR IERBEEHRAOLE 1A KRR TR S
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5.2 RMIEESH

PATE BB PR A A 5T T 22 b 46 vh 37 R 2 an ]
TE B — b, T PRI W 728 Ak i B A
JE (RS ,1997,2011) , T #F-%(2008) i 1
SR ST IR S IR AR Z R, X
ST R R O SR R R 22— BT IRIE K
J& , Wi Az R IR s R T RIS R E TR R
00 8 - 5B 040 PR 32 i SR AR TR A7 . kil
W RIGIE 5 IE K BEA R0 6 R0, R A
A ER AT B, DX T 5 30l R R B R
il LA A TR RAS S RAE I OGS 3R

H R B DO, AT L RS B i 2 s LA 34
HIWTIG TR EEARAE R R T A RAT I A
JE B = AT (R 2), AR T B
AR AE 1 AR, A ARSI I F Ok 32 4% 1ok 32 °F- B
W, ATV Z B R R 1 I S A S E s
GETL i AT AR A A B B o ARl 398 9 43 A
15 BRI G AR, AT AR B8 A2 i) i ds s i i 9
AT A AR M5 R T A MR 3 (S AR 55, 2007 5 32 BHAL,
2010;7K5245,2014) .

M2 T LLE I 3t 1L B e AR TE 1S 24 80
Ma ], Hse AR E e b & 3P m . s
AT 41 ~ 48 Ma =K 1] 33.9 Ma, 7 Pk BT,
It & 8 37 A4, B T B R 2 3 800 mo KT
H33.9 ~23.03 Ma i ], K47 1L B B b e A X e e
TR T RATIA 18 . ot — it 23.03 ~
2.58 Ma i, KA 7111 RG B Bk R T, 3ok
T T A 1A, b8 B T B KR 35 1300 m, iF
AEEIZR LK, KA T I RGBT HIR R T7E 100 m A2
fio VhBgrbrae i, RATIL R Bt re Pk - 7 (R
T A 32 B G B R 0 2 OBt oR 0, A
B ARAT LR KBTI E 75 2000 m,

WA MR FEAIFSE X125 7 DX dsl s S R A Bk, X
NRAEKRWEBEEZFZEN _BRZN=FRZTT
i, Hh “ & RBEEZ900 m, =& &R FGEE
1870 ~1000 m, & R— &R EE AL
AR E (1), Ui R b2 7E it 1A 5 K48
DXk 8 A7 3 1k, A R R b e . PR R
JELJEE SN, Sk R AE 2000 m A2 A, 55 38 - Th A
S A R TR R — 3

SR A S BE A A TR 1 R AR BRI

W IR FEIAE T AR TR 3, AnBEA ™ IRTE L
R A, 2 7E 1 ~ 3 km(Cooke et al.,2004) . Hi
TSR XM FE T, St LA RS R E VIS IRE
T AZ N R FE A XA ol G R b DX Sl o
FREE B, TR R SRR

6 %5 i

(1) FHE K BEA B A BEPRAR IS R (127.62+
0.5)Ma, 5 2 SR AR (127.19+0.7)Ma HA 1R 5
1 —Eeh:, SO A 1T (127.62+£0.5)Ma,
X 2 & 0 IF K BE & &5 A U-Pb 4F % 43 51 ok
(130.45+0.94)Ma F1(131.4+1.8)Ma, F B ik 111 Y 46
AR A S IERBES RO O, i VE 3215
FHFAZN G G BN

(2) A R LS R TR Bl DAk | Al 52
T 5 R 56 2 5 B A 4RI, R AT Ll e B R e
Tb, BT T 32000 mo WA T8 14 b 5 sl TR 1) 4
1A L 8 52 A ()R R ) o, 2 v 5 DX 4k ™
HI AR
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