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Alteration geological characteristics and alteration zoning diagram of Dabaoshan dacite porphyry

Ca0 K, O 1 5B [a] W 20s, 15 5+ {f 10s, MnO i}
Bt [B] W 40s, T A 20s, TiO, 1 ZC T[] 04 {E
40s, 75 5{H 10s, TFe, O, % La 43474k, #IF LiF
(200) 437 it P4 00 5 U (5 5 S5 (L, T 550A () 0 1
20s, # 5{H 10s, MgO Na, 0 &I Ko 73 Hr4k, # 1
TAP 4347 d A 22 W6 0 0 25 S, S5t ) 0e (i 34
4 100s, 15 5cl 53 514 40s 20, P05 R Ko 73047
25, I Ge (111) 43t @l (A 7 e (RN B, 114k
Bf[E] AR 40s, 5 5ol 10s, BEFRE K —RAriED
Jor , AR R HE A ot TR 2 1 (BN B ) IR B,
i X IR 5 G A o BT A M HE T I B T R
[ X SRR DGR A
2.2.2  HUBHERG A B AT o b

HCEERL X - Series H R A 45 B F IR BT
( 2[E] ThermoFisher /A H]) A TINAE o ZANERHA H R
TR T SRR RR 2002 R A S A o
R A2 B IR T 2R 48 TAE SN T « i 5



55 6 3]

RRSRME 25« T AR R A 22 B 1) R 3R A A5 P A Rl B AR T X

539 %

(a) ZKB1101-39

(¢) ZKB1101:203

$.4

500um
| SN

a—HIENHLILE ; b— K AR LTS ; c— B OME AR AERIMB SR LIS (L - A3A, A - Baikl) ;

d—&kefitk.
Pl2  SeleBes s A1 A4
Fig.2  Petrology characteristics of dacite porphyry

1375W, <. (He ) i & 1. OL/min, # B, (Ar) Ji50. 8
L/min, 5546 (Ar) Jiid 0. 9 L/min, 341 (Ar) i &
14. OL/min, 15 £4 5} [H]0. OLs , B4 SR S A2 B [1] 43 3%
(TRM) , R ARt (STD) 2 S i
JCE R J5 AR B bR ifE GB/T 14506. 30—2010,
priez ARl | U VA VST el LW B S
Fo TEME AR A SRS 2 /0538 30min, (1]
FAE Ing/mL 8% A6 A Al Al TR T AR =
B AR i —E AL G ANPR TR IR A%
TR BR & 45 10ng/mL) o DUARIEZS FHIE RN
TR, — DB AR AT B S YV W A ST bR
HEHZR R R E 2D 3 G BOFME . B
s 0 T ] B0 2 9 3 28 VYR TR st 2 A
HITER T, AR TR Bk IR TIOE
2.2.3  HAsrHr

H,0" [ CO, LOI FeO #5771 43 BIAK 4 1
FrvfE GB/T 14506. 2—2010 \NY/T 86—1988 . GB/T
14506. 34—2019 .GB/T 14506. 14—2010,

3 eSS 0NE
3.1 BERBESFER A rE R

KEWNGZEEA PR AR 45 5% ERIR BT
ROPIELE R (2 1) BoR, AR b AR S K iy AR
FREE S BEARE fhp, Cu JUR & 26 T 107 ~
6909 e/, W L2 AL T 8. 75 ~ 237. Opg/s,
Si0, & AL T 25.79% ~72.53% , AL O, & &5k,
F3.25% ~22.10% ,Ca0 &AL T 0. 05% ~
3.35% ,TFe,0, & &/ i 5 Bl N 2. 67% ~43.86% ,
FeO 4816 T 0. 90% ~20.30% ,K,0 & #2454k
F0.66% ~7.53% ,MgO & &AL T 0.34% ~
1.72% .

R LA 2 Na, O, K FER 434 it ) Na, O
AL R R P, O5  TiO, 76 38 % Bl 4 v 1) 7
E& yA

1%, 20514 0.02% ~0.16% #10.14% ~0.71% ;CO,
HRAT 0.17% ~1.50% ;H,0" & £ H0.60%
~3.80%; ke K f (LOL) A4 K, A\ 1. 74% %
22.75% .

— 911 —



5 6 1] a0 Wk 2000 4
http; // www. ykes. ac. cn
1 RIS Cu FERIROR T H# M 45 2R
Table 1  Analytical results of Cu and other major, minor and trace elements in Dabaoshan dacite porphyry
T - i W S0, ALO, Ca0 TFe,0, FeO K,0 Mg0 Ma0 Na,0 P05 TiO, €O, H,0* LOI
(ng/e) (/) (%) (%) (%) (%) (%) (%) (%) (%) (%) (%) (%) (%) (%) (%)
'?)Zif;{ﬁ ZKB502 -357 454 8.75 66.9 14.72 1.16 5.07 3.48 6.41 1.55 0.02 0.34 0.11 0.47 0.50 2.00 2.77
. ZKB101 - 141 5449  94.2 25.79 3.25 0.13 43.86 7.13 0.66 0.77 0.04 <0.01 0.05 0.15 1.50 1.52 22.75
ﬁEFﬂj 7ZKB502 - 142 1658 34.00 70.92 12.78 0.11 5.23 1.51 4.52 0.83 0.01 <0.01 0.05 0.45 0.17 2.16 4.68
T ZKB701 - 148 368 24.6 67.44 15.03 0.39 4.17 1.83 6.35 1.72 0.02 <0.01 0.14 0.54 0.33 2.4 3.76
ZKB1101 -203 974  126.0 65.62 13.90 1.41 6.37 1.72 5.39 1.37 0.02 0.57 0.11 0.46 0.75 1.42 4.11
ZKB1101 -244 156 23.3 67.88 15.00 2.99 4.42 2.51 4.55 1.34 0.05 2.01 0.11 0.50 0.50 0.60 1.74
PN ZKB701 -201 -1 363 42.7 63.74 15.06 1.12 7.29 2.98 4.80 1.59 0.05 <0.01 0.15 0.54 0.58 3.48 4.9
YR 7ZKB701 -201 -2 252 83.4 65.14 15.92 1.10 5.93 4.38 4.94 1.64 0.08 <0.01 0.16 0.54 0.33 3.72 4.34
ZKB902 - 159 107 237.0 66.39 12.84 1.41 7.12 1.56 4.80 1.28 0.05 <0.01 0.09 0.43 1.00 2.12 5.42
7ZKB902 -211 483 54.5 66.28 14.91 1.32 503 1.60 6.72 1.27 0.02 0.52 0.12 0.53 0.83 1.60 3.59
ZKB902 -310 1374 115 66.59 13.39 3.35 3.74 2.41 5.04 1.13 0.04 0.09 0.12 0.48 1.50 2.16 3.76
ZKB302 - 188 3253 194.0 71.39 15.03 0.17 2.67 0.90 5.14 1.04 0.0l <0.01 0.12 0.46 0.23 1.70 3.47
ZKB302 - 197 472 21.3 65.86 16.22 0.17 5.05 1.11 5.49 1.17 0.01 <0.01 0.11 0.55 0.33 2.16 4.74
Myt ZKB502 - 120 2138  50.8 72.53 13.39 0.05 4.02 1.38 4.42 0.74 0.01 <0.01 0.02 0.46 0.50 1.60 4.03
PR ZKB701 -70 4909 64.3 68.56 14.60 0.07 3.69 1.32 4.35 1.01 0.01 0.24 0.06 0.50 0.33 2.54 4.64
ZKB902 - 86 1785 33.8 68.06 16.62 0.07 3.72 1.15 4.60 0.63 0.0l <0.01 0.05 0.53 0.67 3.80 5.33
ZKB502 -401 2225 155.0 66.62 14.14 0.90 5.85 1.08 4.79 0.93 0.02 <0.01 0.13 0.53 0.67 1.8 5.51
ZKB501 -1-256-1 1301 35.1 66.51 14.15 0.22 6.64 3.56 7.33 1.20 0.01 <0.01 0.11 0.48 0.55 1.36 3.24
ZKB501 -1-256-2 1289 37.7 66.24 14.09 0.22 6.64 3.99 7.34 1.20 0.01 <0.01 0.11 0.51 0.50 1.44 3.45
Ak ZKB501 -1 -264 6909 26.0 71.74 3.66 0.70 13.27 2.62 1.14 0.34 0.02 <0.01 0.03 0.14 0.67 0.60 7.18
PR ZKB502 -451 843  68.6 35.92 22.10 0.25 23.99 20.30 7.53 1.57 0.01 <0.01 0.16 0.71 0.50 2.50 7.07
7KB502 -454 -1 1200 84.0 62.59 14.20 0.23 11.13 5.42 3.57 1.71 0.02 <0.01 0.12 0.52 0.50 3.24 5.58
7ZKB502 -454 -2 1212 89.7 62.55 14.21 0.23 11.08 5.22 3.55 1.70 0.02 <0.01 0.12 0.52 0.50 3.22 5.51
3.2 HINESITHE SRR R 3.3 WRESITHES RILER A
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Table 2 Age data of dacite porphyry and its analytical methods
ik HA ilEEv o] GIHTRT 5 BARTB AFi (Ma) B ke U
WG B bl U-Pb LA - ICP - MS 429.6 £1.6 [15]
YRR e Rb - Sr ICP - MS 195.5+11 [29]
A A Yot B vl U-Pb LA - 1CP - MS 458.6 3.8 [30]
BEL B ival U-Pb LA —ICP - MS 434.1 +4.4 [12]
Yidt vl U-Pb LA - ICP - MS 437.3 2.1 [13]
YR el U-Pb LA —ICP - MS 442 2.2 [14]
Pl B PAISURLAR BT - 441 +19 [18]
ey e Rb - Sr ICP - MS 135.3 +5.7 [29]
YL oy U-Pb LA - ICP - MS 174.6 1.5 [31]
Juiine i W BT IR 3l U-Pb LA —ICP - MS 436.4 +4.1 [12]
YT fiezal U-Pb SHRIMP 437.1+2.3 [13]
YL el U-Pb LA —ICP - MS 439.4 2.7 [14]
YRR = K - Ar ICP - MS 163 ~ 166 [32]
YRR e K - Ar ICP - MS 177 [33]
K SRS B B B AT U-Pb LA - ICP - MS 154 [30]
YT b iRy [ AR 2 B [yl U-Pb LA - ICP - MS 418.8 [30]
PEL B yel U-Ph LA - ICP - MS 431.5 £0.12 [34]
NS iw e L U-Pb LA - ICP - MS 427 +0.87 [34]
Y eral U-Pb SHRIMP 439.1+3.6 [13]
W iigal U-Pb LA - ICP - MS 439.3 +3.2 [14]
- B e U-Pb LA —ICP - MS 426.9 2.2 [35]
s YR iz U-Pb SHRIMP 441.2 +4.2 [36]
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Fig.5 Characteristics of veins in Dabaoshan dacite porphyry and its host rocks
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Isotopic Composition and Alteration Characteristics of Dacite Porphyry,
and Their Prospecting Significance in the Dabaoshan Copper Deposit of
Guangdong Province

ZHAO Chen — hui' , WANG Cheng — hui'* , ZHAO Ru — yi2 , LIU Shan - bao', RAO Jiao —ping3 ,
LIU Wu — sheng®, ZHANG Xiong*, JIANG Jin - chang®, LI Ting — jie*
(1. Key Laboratory of Metallogeny and Mineral Resource Assessment, Ministry of Natural Resources; Institute of
Mineral Resources, Chinese Academy of Geological Sciences, Beijing 100037, China;
2. State Key Laboratory of Nuclear Resources and Environment, East China University of Technology, Nanchang
330013, China;
3. China University of Geosciences ( Beijing) , Beijing 100083, China;
4. Guangdong Province Dabaoshan Mining Co. , LTD, Shaoguan 512127, China)

HIGHLIGHTS

(1) XRF and ICP — MS results indicated that copper mineralization was closely related to the late — stage quartz
sericitization.

(2) The new dacite porphyry alteration zone in the south — central of mining area was identified.

(3) The new prospecting direction of dacite porphyry and strata in northern Guangdong was identified.
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ABSTRACT

BACKGROUND: The main types of copper deposits are porphyry and skarn types. Dacite porphyry is a rock type
commonly developed in the porphyry Cu — Mo — Au system. The rock can be used as a marker clue for ore
prospecting and ore — forming rock when there is well — developed hydrothermal alteration. The Dabaoshan deposit
is currently the largest copper polymetallic deposit in the South China Block. Previous studies have shown that the
dacite porphyry of the mining area is not only the ore — forming parent rock, but also a favorable ore — bearing wall
rock. However, there are some debates about the relationship between dacite porphyry and mineralization in this
mining area. With the breakthrough of prospecting for medium and large dacite porphyry ore bodies in recent years,
the relationship between dacite porphyry and mineralization has once again become a concern.

OBJECTIVES: To understand the relationship between dacite porphyry alteration and mineralization of the
Dabaoshan deposit.

METHODS: Based on field work and indoor analysis, X — ray fluorescence spectroscopy ( XRF) and inductively
coupled plasma — mass spectrometry (1CP — MS) were used to determine copper, tungsten, silicon, aluminum and
calcium in Dabaoshan dacite porphyry samples. The isotope composition, metal element contents and alteration
characteristics of the dacite porphyry in the mining area were used to discuss the relationship between alteration and
prospecting direction.

RESULTS: The copper content ranged from 107 to 6909 wg/g, which was consistent with the copper ore grade of
0.3% -0.5% in the mining area. The LOI and other geochemical indicators that can represent the degree of
alteration were positively correlated with copper. Hydrothermal alteration was widely developed in dacite porphyry,
including potassium, prophyliticition and quartz — sericitization from early to late stage. Among different stages of
alterations, the copper content of quartz — sericitization was 2 to 5 times higher than other alteration types,
indicating that quartz — sericitization was closely related to copper mineralization and was an important prospecting
marker clue.

CONCLUSIONS: The deep alteration intensity of the dacite porphyry ( below the 270m elevation) has not been
weakened, suggesting a great prospecting potential. In addition, the contact zone between dacite porphyry and the
Jurassic strata, and the xenoliths in the dacite porphyry are also important prospecting directions, which may host

skarn — type copper — rich deposits.
KEY WORDS: South China Block; Dabaoshan; porphyry copper deposit; dacite porphyry; X — ray fluorescence

spectrometry ; inductively coupled plasma — mass spectrometry; major, minor and trace elements; metallogenic

epoch
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