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Abstract: The Duobaoshan porphyry Cu deposit is mainly found in Ordovician granodiorite, with minor occurrences in Ordovician
granodiorite porphyry and andesite of the Duobaoshan Formation. The copper mineralization is primarily disseminated and
levee—disseminated. The metallogenic process encompasses a porphyry stage and a shear deformation stage. A ductile shear
deformation zone exists in the mining area, involving the Duobaoshan Formation, granodiorite, granodiorite porphyry, andesitic tuff
breccia, and ore bodies. New sericite minerals develop along the shear plane. The plateau age, isochron ages and inverse isochron ages
of sericite are 280.1+ 1.2 Ma, 281.4 £ 1.3 Ma, and 281.3+ 1.3 Ma, respectively, which are consistent within error ranges. The ductile
shear deformation occurred during the Early Permian (about 280 Ma). The primary mineralization of the Duobaoshan porphyry copper
deposit formed in the Early Ordovician (about 475 Ma). The Early Permian ductile shear deformation reshaped the original copper
mineralization, further enriching the copper content and increasing the grade.

Key words: ductile shear zone; Ar—Ar age; porphyry Cu deposit; Duobaoshan deposit; Heilongjiang Province; mineral exploration

engineering

ks B #A: 2022-04-20; f&1T H#A: 2022-08-22

BERNT A - I 5T R R PR (e R g X = 2 b ST 444 5 40 A 82) (S : 2017YFCO0601305 ) 1 o [ i BT il e Jmy 03t (AR AL b DX 40 4
Fih 4 )@ MR T B IR A ) (4855 DD20230028)

PEZ R XNE1(1970- ), 5, FHAR Y= P TR0, M3 T 74 . E-mail: liubaoshan1111@163.com

*EISEE: EAMOR(1983- ), %, W+, BRSSP LRI, NG~ Fi 2 25 5058 TAE. E-mail: koulinlin@126.com


https://doi.org/10.12097/gbc.2022.04.032
mailto:liubaoshan1111@163.com
mailto:koulinlin@126.com

886 Moy 18 4R

GEOLOGICAL BULLETIN OF CHINA

2024 4

BT 2 5 INBEA T RO T 25281 LA %
ARG, WO — PRI TR Pa i, T2 W Tt AR
Rl R (X 2245, 2015, 2017) . 2011 4F TR RS
Z2 LAV LR A7 R BT FE R A4 R 335%10% ¢, 42
73 t. 40 15x10* t(RX T 245, 2011), HRETE &0 L5
JBE3 A BIR 2 Wl AR T 2R, 2021 4 X4 L R R X
St FLAIE, BN LR 1748.57 m, 7F 114841 ~
1512.05 m H R WESLRHET A, 250 R 363.64 m,
Cu FHEIAL 0.74%, FRfg Y KO e/ (i
45,2022) . WIREIMES, REZ MR TAEF N
A2 INBEA S R TF R T K e TAE, (HE
W T4 R | B B B AR R 2 R fL 725
75 T BIBFFE (B — 18 45, 1997; 5S4, 2007; B3
4 2011; Liu et al., 2012, 2017; [112¢F-45, 2012; X142
4,2017, Zhao et al., 2019) . =W {H-ZFII-FE NW
I BT YA 28k 251 5487 (FE 5, 1988;
XYL, 2007; 285655, 2011), i e T3 Y0 %
OFAL, N AR T, RS LA, 2 X
4 50 ORI R Y, AR R 174%10%,
250 R MR 73.4% GO, 2019), {HXT T4
PE BT AT R B H R 1k i e s A7 FH 3 fole
ZIRAGE . BT, ASCGEBEZ 18 X B M5y
YIS NI E BT S T Ar—" Ar 4E IR TF 5T, K
0 B 40 4 5 W) AR T A (4T B T, 025 i
FIMEBT U AR SRR A Kk s s E L X
i — 2RI AT R L AR B R4 R B

1 B RHBRAAIE

ZF I R T 2RIV A T B Bs i, BE
FIELNE 25 20 kmo X3 A7 F R %2208 1,
T A 2 BRAR IO — 0T 4 — B — A — - — % A
Wy I AR Sy, BT PRI AE A AR PE I (& 1) . 7 X
o b )2 2 Sy b BB G Ll 2 R 22 5 LA L
A LAREIRR B DUBRE R &, b KB A, A A
WENEERTTE . A WPBRE | LI BT
a5 2 F I R — BRI AR h Pk
KUWCE, HAHEG BT Z S L Z Il ETko
TR 2 AR B O BUA AL A, R ik s
F, H 22 LA 20 XA EACE A (FEFF AT, 1988; i
PoBrEE, 2004; X445, 2010) o §F X HERYER A A1k
MCAMKKE, AARRFEA R h RN
L AERINKEES, =S R IE KA MR

L PR I By R R K S kA GRORE,
2019; X514, 2020) . #5A U-Pb 4F#E (R 1) R
B, Z 3 IS XA S UWCARB AN, 55— U8 &
BT AL B TN 7 (485~478 Ma), 55 — RIE &
HRA AR B N B (477 ~459 Ma), 55 = RJF /il 0t
AINKE . BRI A AN 545(231~222 Ma),
S5 PUUIE R By A Bk (29 170 Ma), 48 LB A
BN A INK Ak (128~ 118 Ma) (#£3CH, 2020;
X FE A, 2020) .

T X B EYER VI NW [m AR 47, 355548
Tt FHTR]H B, B 5t 22 52 1 | R Ll 2 R R 20
FERA N | A6 B TN K B S 28 e A R TRV AR B B 9
PRI . 25 N A ThiR BER L & F ik
B (EIR T —a), B8 PR AL 5 TN K BE A AL
FHEBIRHRATE(E T -b), RN KIEA 5T
S—C M, AYEPR T o BBEEBE (KR T —¢),
1Ly B K R BR A P AR R R R B E ) HE 5
(EIRL T —d), 2 Ll 5T BE K Ff ik 5 v e 7% 325 55 #A ik
(IR T —e), 46 5 TN 5 B8 1 T B0 6 5 R 48 i
(R T —1) o AT WLASTE Seads (4 B4 0 Ik, 2k ik
A PR F YRGB A (BT —g, h).

T KEE L. I, I, V5§, Hf
154 o T 54 B8 Bl A8 ) DN K B2 A 2R
NW-—SE [m] ZEAf1, 4 B KT HAh 3 a7, 1, 1
IVE AL TAE 5 N BE S AR PE A, B NW [] SE 4
WO, T, V. 20 KIE AT 215 SF84H0
1, 0k 2 kB A R AL TN AR P,
AT BBy gt 2 A 22 1L R e e A B TN K
BEA AR, Bk S NW—SE & [, i [[] SW, fiil
65°~80°, W 1Az NW [ #IME sy Uit i s i, 252
iR BBER, RUZRIEATHES, Forh, M504 T
WX R, S X R e KA, K 300~
1400 m, ZER KT 1000 m, JEJE 2~390 m A%, 5
R, WE NW310°~340° & A5, 5[] SW220°~
2500, fiffi 67°~80°(FK3CHi, 2020) .

W BRI SRR ARG . AT —1h
JERDIRES FhA5H . ARG B 4510 55, 0 A il 1l 2
SRR AR, AT LR | A ERAR AN St R
(F53CH,2020) . &R Y FE R EHE | EHD
WEARD™ . BEH AT, I8 m] DL/ 0r L RERRET . G
B TNEEDT FEERAT . AR BRSSPk
TR BERRIR SR, A B bE B ahE 4



Fa3E S o PUESIIE RS9/ AM I 2= LGS 7)1 URP S 7 DR AW S ROk Gl S i ST 887

125°45'E

130°E  135°E

1 XA 137 R (a B K404, 2006 550) 2252 LU 4R DXCHIL B A7 P& (b Al 52745, 2015 &sik) K
Z2 1L FH b 5 17 BT (e Ak 3 45, 1995 15850
Fig. 1 Regional geotectonic map (a), geological sketch map of the Duobaoshan ore concentration area (b)
and geological sketch map of the Duobaoshan ore field (c)
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Table 1 Age list of rock mass in Duobaoshan copper deposit

A MIRE ) M % AE % /Ma EZ DTN
LRI eye) SHRIMP U-Pb 48548 B3RS, 2007
BRBERNKE A LA-ICP U-Pb 484+5 ) 224, 2012
AERIN A eye) LA-ICP U-Pb 482+4 Zeng et al 2014
BRI KA vl SHRIMP U-Pb 48045 FERRAE, 2008
LRI A A SHRIMP U-Pb 480+5 BRI 4, 2012
AERIN A eye) LA-ICP U-Pb 4792 Wu et al.2015
AERINACE A LA-ICP U-Pb 4792 BE3CHE, 2020
LRI vl LA-ICP U-Pb 478+4 )22 F-45, 2012
eI A LA-ICP U-Pb 478.143.2 XI5 104, 2020
TERINBES epe) LA-ICP U-Pb 477+4 Zeng et al.,2014
LR N K BES epe) LA-ICP U-Pb 47545 [l %2745, 2012
AERINCBE S A LA-ICP U-Pb 4752 X745, 2017
B B SIMS U-Pb 72 8. 2019
4772429
AERINCBE S A LA-ICP U-Pb 459.5+2.3 XI5 4, 2020
AERINKBE S epe) LA-ICP U-Pb 462.1+4.3 X5 4, 2020
PERNKE A LA-ICP U-Pb 23143 Zeng et al ;2014
PN B LA-ICP U-Pb 23142 Hao et al.2015
aRINCE eye) LA-ICP U-Pb 223.6+ 1.4 AR, 2019
IERBEE A LA-ICP U-Pb 222.5+22 B, 2019
RRNKE epe) LA-ICP U-Pb 2234+26 B, 2019
R A irel LA-ICP U-Pb 226.3+2.3 X 1145, 2020
FAINMER A B LA-ICP U-Pb 224.3+1.7 XI5 10%E, 2020
ZILBE eye) LA-ICP U-Pb 170.15.6 X452 11%E, 2020
AERINACE A LA-ICP U-Pb 128+1 $3CHE, 2020
N ere) LA-ICP U-Pb 118.1£6.6 XI5 105, 2020
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2 A
Fig. 2 Photogragh and microscope photogragh of beresite in Duobaoshan copper deposit
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Table2 “’Ar—*Ar analytical data forsericitee from Duobaoshan copper deposit
‘e e (PAPAD,  CArPAn,  CAPAn, PAr% FRACAPArn PAr10Mmol A% HFREMa £16/Ma
800 21.5894 0.0008 0.0154 98.85 21.3407 15.76 1.44 235.7 1.1
850 22.5433 0.0001 0.0036 99.80 22.4978 178.57 16.31 247.7 1.2
900 23.2568 0.0002 0.0017 99.75 23.1986 172.55 15.76 254.9 1.2
950 23.9041 0.0002 0.0015 99.79 23.8530 240.11 21.93 261.6 1.2
1000 25.7973 0.0002 0.0017 99.79 25.7442 169.93 15.52 280.8 1.3
1050 26.1524 0.0002 0.0027 99.72 26.0803 110.43 10.08 284.2 1.3
1100 25.7788 0.0003 0.0024 99.66 25.6919 99.72 9.11 280.3 1.3
1150 25.7389 0.0003 0.0042 99.63 25.6426 70.99 6.48 279.8 1.3
1200 25.7468 0.0005 0.0222 99.45 25.6046 17.81 1.63 279.4 1.3
1300 25.7864 0.0008 0.0991 99.11 25.5595 13.57 1.24 278.9 1.3
1500 26.1768 0.0029 0.4590 96.89 25.3707 5.70 0.52 277.0 1.4
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hydrothermal altered sericite in Duobaoshan copper deposit
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Fig. 4 Geological body distribution characteristics of the No. lll northeast wall of Duobaoshan copper deposit
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Fig. 5 Characteristics of chalcopyrite ore transformed by shear action
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