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The cryptoexplosive mechanism of the hypabyssal granitic magma in
Changchengling area, Yizhang County, Hunan Province, and its implications
for mineral prospecting

ZHANG Shu-gen'?, QIAN Li-hua'? and LIU Xian-hong'?
(1. School of Geosciences and Info-Physics, Central South University, Changsha 410083, China; 2. Key Laboratory
of Metallogenic Prediction of Nonferrous Metals, Ministry of Education, Changsha 410083, China)

Abstract: Numerous breccias were identified as the host rocks of the Pb-Zn polymetallic deposit in
Changchengling area, Hunan Province. These breccias are restricted to the intersections between the granite
porphyry dykes and the NE-striking faults. Their distribution patterns, compositions, textures, and alteration
characteristics suggest that they might have resulted from cryptoexplosion. The cryptoexplosive breccias can be
divided into explosive breccias, shatter breccias and mixed breccias on the basis of the features of the cryptoex-
plosive breccias. These breccias can also be divided into igneous cryptoexplosive breccias and hydrothermal cryp-
toexplosive breccias according to their genesis. The geological and geochemical features of the granite porphyries
indicate that the early Yanshanian hapabyssal granite porphyries were rich in volatiles and experienced strong
fluid-melt, thus probably belonging to the cryptoexplosion type. The cryptoexplosion provided not only ore-
forming elements and {luids for the Pb-Zn polymetallic mineralization but also convergent and precipitable space

for ore-forming fluids. The discovery of cryptoexplosive breccias connected with Pb-Zn polymetallic mineraliza-
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tion in the Changchengling orefield is significant in the search for deep-seated mineralization in this orefield as
well as in the southern Hunan W-Sn polymetallic concentration area and even in the whole central segment of
Nanling region.
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Fig. 1 Geological map of the Changchengling Pb-Zn polymetallic deposit regional geological map modified after Huang
Gefei et al. 2003
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Fig. 2 Outcrop photographs of cryptoexplosive breccias
a— b— c—

a—breccia resulting from cryptoexplosion of granite porphyry b—cryptoexplosion of limestone caused by groundwater heated
by magma that migrated along the fracture c—explosive breccia having fluoritization phenomenon with erosional clasts of granite porphyry
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Fig. 3 Distribution patterns of cryptoexplosive breccias
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a—distribution pattern of cryptoexplosive breccias at 485 m level of Yangjilong: b—distribution pattern of cryptoexplosive breccias at 495 m level of

Fengchuiluodais c—distribution pattern of Changchengling cryptoexplosive breccias
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Fig. 4 Specimen and microphotograph of cryptoexplosive breccias
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a—igneous explosive breceia with clasts of wall rock; b—petal-shaped clast of granite porphyry with strong silicification ( + ); c—plastic clasts of
granite porphyry { +); d—muscovite in the matrix of explosive breccia { + ): e—shatter breccia ( — ): f—shatter breccia with clasts of coarse-

grained calcite vein



712 33
2~6 cm
4c
4d
2012
3
3.1
4de
4f
Sa
5b
Sc
3.2
1 SiO, 70.88%
~76.01% 73.95% QAP
6 NaO+K,O 4.24% ~5.41%

o 0.6—1.03



FaW SRAAREE: H B BRI R R AE B e JR BRI IR B 3R i SRS 713

5 BT 5T

4

5 RBEATEE LR A
Fig. 5 Outcrop and microphotographs of granite porphyries
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a—microphotograph of granite porphyry ( +); b—granite porphyry developed with fluorite; ¢—microaphanite matrix filling

fractures of microcrystalline matrix ¢ + 2
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Table 1 Major element compositions of granite porphyry
a A% T8 5 A A SR B 55 7 b4 B A P 2B AR DA AR . A AR
K31 K32 K53 K77 K78 Y23 Y27 ferEF H1E
SO, 72.56 74.72 73.65 74.34 70.88 75.52 76.01 73.95 73.25
TiO, 0.032 0.032 0.03 0.016 0.025 0.021 0.066 0.032 0.17
ALO; 15.4 14.11 14.51 15.8 16.96 14.34 14.3 15.06 13.59
TFe, O 1.06 1.01 0.82 0.56 0.69 0.88 1.42 0.92 0.65+1.51"
MnO 0.12 0.12 0.13 0.11 0.12 0.1 0.05 0.11 0.07
MgO 0.75 0.82 0.82 0.83 1.03 0.78 0.69 0.81 0.45
CaO 1.04 0.97 1.09 0.20 0.35 0.21 0.05 0.56 1.02
Na,O 0.35 0.36 0.54 0.42 0.33 0.18 0.21 0.34 3.39
KO 3.89 4.13 3.92 4.58 5.08 4.29 4.39 4.32 4.75
P,0s5 0.13 0.17 0.08 0.30 0.27 0.16 0.11 0.17 0.06
S/10°° 285.4 205.1 192.0 201.0 263.2 162.4 79.0 153.1
L.O.1 4.47 3.81 4.27 3.26 4.28 3.45 2:59 3.73
AN/CNK 2.31 2.07 2.04 2.63 2.54 2.70 2.75 2.43
ALK 4.24 4.49 4.46 5.00 5.41 4.47 4.60 4.67 8.14
K,O/Nap,O  11.11 11.47 7.26 10.90 15.39 23.83 20.90 14.41 1.40
SI 12.55 13.08 13.55 13.04 14.51 12.83 10.36 12.84
o 0.60 0.63 0.64 0.79 1.03 0.61 0.64 0.71

vE: QR WEEM SESEMAR AT : LRMKIE: GB/T14506-2010 R 54022 43 47 73k MR 28 . ICP6300 HL B AR
BEET AR A WRARE: 2013 £ 4 A5 @ * A FeyOs+ FeOo

#1; K,O/Nap,O 7E 7.26 — 23.83 Z [8l, “F ¥ E A WK, B, m et s 5.

14.41, RMHEHEE HRRIE, HEZNTEEE R 3.3 HITEEE

P,Os T A 0.08% ~0.30%, FHMEN 0.17%, &% & W 2 Fir 7w, K3 1L IX 48 5 BE A 1 F6 o &
WESHEEHNT9X10 °~285.4x10 % FHER  EBEHN 15.66 X 10 °~54.80 X 10°%, (La/Yb)y &
153,110 C, AHXT B E s A/CNK 4 2.04~2.75, % A 1.61~2.4, %M AN EE. 5Ce=0.73~0.91,
BHAE SO BT AR M AR B o3 T8 S5 45 40 ST H7F 10,36 BA RS AE R H . BB A s e & 4
~14.51 2, RNAZRK REER . S%miE  ARXEWE 7 Frox, BA 20 P 5 4808 F 5%
R I B A PP B EA LR (R R K2R AR, 24 Eu 58 8Eu=0.07~0.13. BRABIFER Y/
1981, Kk 1 [X 1) 72 < B B B AH X (i =, B HofE 926.84, Y/Ho B /- A fE31.66~40.50
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Table 2 Trace element compositions wy 10~ ¢ of granite porphyry
K31 K32 K53 K77 K78 Y23 Y27
La 4.43 4.36 5.76 3.15 2.95 4.14 11.2
Ce 7.54 7.06 11.70 4.64 4.74 7.05 17.60
Pr 1.24 1.20 1.69 0.71 0.77 1.19 2.76
Nd 3.57 3.54 5.29 2.26 2.3 3.49 8.34
Sm 1.72 1.72 2.15 0.78 1.00 1.36 2.73
Eu 0.05 0.04 0.07 0.03 0.03 0.06 0.10
Gd 1.77 1.75 2.10 0.81 0.86 1.30 3.11
Tb 0.49 0.51 0.56 0.23 0.26 0.35 0.89
Dy 0.68 0.92 0.88 1.07 0.94 1.76 0.40
Ho 0.42 0.44 0.47 0.20 0.19 0.25 0.90
Er 1.05 1.24 1.41 0.54 0.57 0.76 2.65
Tm 0.23 0.25 0.26 0.11 0.12 0.16 0.48
Yb 1.77 1.95 2.15 0.98 1.13 1.33 3.33
Lu 0.22 0.24 0.27 0.15 0.15 0.18 0.45
Y 11.20 13.90 15.60 6.40 7.49 8.67 31.12
SREE 25.16 25.22 34.77 15.66 16.01 23.37 54.89
LREE HREE 2.80 2.46 3.29 2.83 2.80 2.83 3.50
La Yb y 1.79 1.61 1.92 2.30 1.88 2.23 2.40
Y Ho 26.84 31.66 33.07 32.41 40.50 34.53 34.76
0Ce 0.78 0.74 0.91 0.73 0.75 0.77 0.75
oEu 0.09 0.07 0.09 0.11 0.10 0.13 0.10
O GB T14506.30-2010 ICP-MS

2013 5
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Fig. 7 Chondrite-normalized REE patterns of the Changchengling granite porphyries a and acid porphyries in south Hunan

Province b modified after Zheng Jianji et al.
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Table 3 Ore-forming element content of granite porphyry and cryptoexplosive breccias
2 7 1991
X K X K X K
w 9.67 6.45 1.88 1.25 10.20 6.80 1.50
Sn 10.95 3.65 76.80 25.60 22.90 7.63 3.00
Pb 75.00 3.75 64.30 3.22 21.05 1.05 20.00
Zn 39.05 0.65 315.20 5.25 14.20 0.24 60.00
Cu 11.80 0.59 7.22 0.36 16.00 0.80 20.00
Sh 48.30) 85.77 59.40 228.46 0.26
JC T1021-2007
ICP6300 X— K— 2013
Sn
Pb Zn Sb -
4.1
Sillitoe 1985 1991
2012 2013 H,O Holtz et
al. 2001 H,0

Burnham 1985
1997 DBreiter
2002 2005 Davies et al. 2008

Candela 1997
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