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Abstract

Porphyry deposits do not choose their mineralized host rocks, but the distribution of the orebody, the grade
and composition of the ore, and the mineralization-alteration characteristics are controlled by the extensively de-
veloped reticular fracturing system of the porphyry deposit. Therefore, the study of the formation mechanism,
controlling factors and fractures distribution of the ore-bearing fractures is of great importance. In this paper, the
mechanism concerning the reticular fracturing system formation in the porphyry rock mass and its surrounding

rocks during the emplacement, cooling and crystallization evolution of porphyry rock mass is discussed. Further-
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more, the genesis of the fracturing is divided into four main types: magma crystallization shrinkage, magmatic in-

trusion extrusion, water-rock separation, and regional stress superposition, and their conceptual models are con-

structed. These conceptual models for fracturing genesis can better reflect the spatial dependence of different ge-

netic fractures and porphyry intrusions, the distribution characteristics and the variation of fracture rates of frac-

tures, and the differences between them; in addition, they can better explain the distinct porphyry mineralization

characteristics and common characteristics of ore deposits. Based on an analysis of the genesis of the ore-bearing

fractures in typical porphyry deposits, the authors put forward the idea of applying the conceptual model to the ex-

ploration of porphyry deposits.

Key words: geology, porphyry deposits, mineralized fissures, genesis, conceptual model, mineralization,

prospecting application, geological significance
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Fig. 2 Conceptual model of cold shrinkage fissures for porphyry (without showing any other genetic cracks)

a. A conceptual model for cold shrinkage fracturing system in single-stage porphyry (modified after Zhao et al.,2019);

b. A conceptual model for mutiple-stage cold shrinkage fracturing system and alteration zoning of porphyry Cu deposit in composite rock mass

(alteration zoning model of porphyry deposits modified after Lowell et al., 1970; Mao et al., 2014 )

1—Early stage porphyry; 2—Medium stage porphyry; 3—Later stage porphyry; 4—Country rock; 5— High density fissure zones; 6—Medium

density fracturing zones; 7—Low density fracturing zones; 8—Intrusive boundary; 9—Fracturing zone boundary; 10—Alteration zone boundary;

11—Porphyry orebodies; 12—Ore enrichment area; 13—Optimal hydrothermal channel

(Removing shortcut icon indicates the direction of metallogenic gas and liquid flow)
Chl—Chlorite; Kaol—Kaolinite; Epi—Epidote; Alun—Alunite; Carb—Carbonate; Bi—Biotite; Qq—Quartz; Ser—Sericite;
Kf—Potassium feldspar; Py—Pyrite; Mb—Molybdenite; Anh—Anhydrite
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Fig. 3 A conceptual model showing the fracturing system of water-rock separation in the porphyry deposit(modified after

Burnham, 1979; Robb, 2005, and Lin et al ., 2012, without showing any other genetic cracks)

Fig. a, b and ¢ are schematic map of the water supersaturated zone migration,and the superimposed evolution of the water-rock separation fractures

at each stage of the condensation process in the porphyry

1—Stratified intrusive mass; 2—Country rock; 3—Early intrusive; 4—Solidified portions; 5—Saturated carapace; 6—Water over-saturated zone;

7—Residual melt; 8—Water-rock separation fracture; 9—Breccia pipe; 10—Quartz vein; 11—Porphyry orebodies;

12—Ore enrichment area; 13—Water saturated zone trajectory
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Fig. 4 Schematic diagram of the key mechanism of the extrusion fracturing system in intrusions

A. Inverted-tapered fracture zones (modified after Zhai et al., 1993 ), B. Rebounded fracture zones, C. The top joints fissure with gentle shape

zone and limbic joints fissure zone (modified after Chen, 1985)

I—Intrusion; 2—Inverted—tapered fracture zone; 3—Rebounded fracture zone; 4—The top joints fissure with gentle shape / normal faults;

5—Limbic joints fissure / reverse fault; 6—Limbic fracture cleavage zone; 7—Porphyry orebodies.

The arrows indicate the direction of the magma movement
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Fig. 5 Schematic structural model of extrusion fracturing of dacite porphyry in El Teniente porphyry Cu-Mo deposit, Chile
(modified after Cannell et al., 2005)
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Fig. 6 Schematic geological section along No. 4 line of the Pulang porphyry copper deposit,
Yunnan Province (modified after Cao, 2013 )
I—Moraine; 2—Hornfels; 3—Quartz diorite-porphyrite; 4—Masanophyre; 5—Stratoid porphyry orebodies; 6—Hornfelsic copper orebodies;
7—w(Cu)>0.2% boundary; 8—w(Cu)>0.4% area; 9—Dirill hole
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Table 1 Comparison of main characteristics in porphyry deposits dominated by multi—genetic fractures
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Fig. 7 The mineralization model of shrinkage fissures and
extrusion fracturing superposition in porphyry deposits
1— Porphyry; 2—Inverted cone fracture zone; 3—Rebound fracture
zone; 4—Porphyry orebodies in extrusion fracture zone;

S5—Porphyry orebodies in shrinkage fissures zone
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Fig. 8 Plan view for 2400 m level of Sar Cheshmeh porphyry copper deposit in Iran (modified after Wang et al., 1990;
Zhang et al., 2013 )
1—Andesite; 2—Granodiorite porphyry; 3—Porphyry and breccia; 4—Biotite-porphyry dikes; 5—w(Cu)=0.4% area;

6—Cu high grade area; 7—Mo high grade area
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Fig. 9 Planyview of 2165 m level of El Teniente porphyry Cu-Mo deposit, Chile (after Cannell et al., 2005)
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