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1. Background and Scope of the Special Issue
Porphyry deposits and their genetically and spatially associated epithermal deposits

constitute one of the most economically significant mineral systems, attracting extensive
attention from both industrial practitioners and academic researchers. Widely targeted in
mineral exploration and genetic studies, this deposit system ranks among the most thor-
oughly investigated ore deposit types. Nevertheless, new discoveries and novel advances
in its metallogenic mechanisms and exploration techniques continue to emerge. These
findings deepen our fundamental understanding of porphyry mineralization and facilitate
the formulation of optimized exploration strategies for prospective mineral prospecting.

To disseminate cutting-edge achievements regarding the metallogeny and exploration
methodologies of porphyry and epithermal deposits, and keep relevant professionals
informed about the latest research developments, we launch this Special Issue to share
updated research insights on these two major deposit types.

This collection of 16 studies included in the Special Issue systematically investigates
the geology, geochemistry, mineralogy, geochronology, hydrothermal evolution, metal-
logenic mechanisms, exploration indicators, and magmatic origins of diverse porphyry,
skarn, epithermal, and trans-porphyry ore deposits distributed across Xizang (Tibet, China),
Xinjiang (China), northern China, Türkiye, Canada, Australia, Brazil, Siberia, Hungary
and France. These papers apply multiple analytical methods, including zircon U-Pb and
Hf isotopes, Re-Os dating, fluid inclusions, stable S/C/O isotopes, SWIR spectroscopy,
whole-rock geochemistry, indicator mineral chemistry (zircon, apatite, titanite, and pyrite),
sulfide microanalysis and statistical discrimination models; they reveal hydrothermal fluid
evolution, magmatic redox conditions, fluid mixing/precipitation mechanisms, magmatic
source properties, alteration zoning, granite fertility evaluation, and magma reservoir
processes. Collectively, these papers provide a comprehensive understanding of the
porphyry–skarn–epithermal metallogenic systems, caldera-related epithermal mineral-
ization, Archean–Paleoproterozoic ancient porphyry metallogeny, regional exploration
vectors, and a novel trans-porphyry Sn–Ta–Nb–gem deposit metallogenic model, thus
fulfilling the Special Issue’s objective of disseminating cutting-edge progress in the field.

2. Individual Contributions of Each Paper
Vigneresse (2026) (Contribution 1) proposes a novel trans-porphyry deposit (TPD) met-

allogenic theory that is distinct from traditional subduction porphyry deposits, revealing
low-crustal melting mechanisms for Sn-Ta-Nb-gem mineralization during large-scale shear
between cratons within continental plates, internal decoupling, and vertical motion. The
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study differentiates the formation processes of NYF/LCT pegmatites and gem minerals,
providing new insights into porphyry-related deposit diversity for the Special Issue.

Guan et al. (2025) (Contribution 2) identify four pyrite types that record successive
hydrothermal stages of the Zhunuo porphyry Cu deposit in Xizang, using LA-ICP-MS
pyrite mineral geochemical data to reveal trace-element coupling behaviors and oxygen
fugacity fluctuations during hydrothermal evolution. The study also establishes pyrite
trace-element proxies and PLS-DA discrimination indicators, which effectively distinguish
porphyry–epithermal systems on the Tibetan Plateau and contribute to the Special Issue’s
focus on hydrothermal processes and exploration indicator minerals.

Cheng et al. (2025) (Contribution 3) determine the petrogenesis of the Late Carbonifer-
ous subduction-related granites in the Baijianshan skarn Zn-Cu deposit via zircon U-Pb-Hf
isotopes, whole rock geochemistry, and fluid inclusion characteristics. They clarify that the
granites were derived from the juvenile crystal and formed in a subduction-related back
basin, and ore-forming fluids originated from the mixing of magmatic and meteoric water.
The research also confirms that the deposit forms a unified skarn–epithermal metallogenic
system with adjacent epithermal deposits, advancing understanding of the correlation
between skarn and epithermal systems highlighted in the Special Issue.

Kocatürk et al. (2025) (Contribution 4) characterizes multistage magmatic redox
evolution and the continuous porphyry–skarn transition in the Eocene Tavşanlı Belt of
Türkiye using whole-rock geochemistry, amphibole–biotite chemistry, and molybdenite Re-
Os dating. The study constructs a unified syn–post-subduction genetic model for spatially
associated Cu-Mo-W-Au mineralized systems, enriching the Special Issue’s content on the
metallogeny of porphyry-related deposits.

Hong et al. (2025) (Contribution 5) classify two types of early Oligocene ultrapotassic
lamprophyre dykes in the Bangbule area of Xizang, constraining their lithospheric mantle
source metasomatized by Indian continental crust melts through Sr-Nd isotopic analysis.
The research proposes an open magma chamber model featuring fractional crystallization
and mafic magma recharge, providing key insights into magmatic processes relevant to
porphyry deposit formation.

Zhou et al. (2025) (Contribution 6) conduct in situ geochemical analysis of garnet and
cassiterite from the Gongjuelong skarn Sn deposit, distinguishing the physicochemical
conditions of different skarn stages. The study demonstrates that proximal skarn Sn and
distal hydrothermal Pb-Zn-Ag deposits form an integrated granite-related metallogenic
system in the Yidun Terrane, related to the late Cretaceous highly fractionated granites. This
research proposed hypothesis highlights the potential prospecting of Sn mineralization
beneath the hydrothermal Pb–Zn–Ag veins, aligning with the Special Issue’s focus on
deposit genesis and new exploration prospects.

Katz et al. (2025) (Contribution 7) systematically analyze the alteration lithogeochem-
istry and mass balance changes in the world-class Archean Côté Au(-Cu) porphyry deposit
in Canada, defining zoned metal element assemblages and hydrothermal alteration foot-
prints. The research further verifies the porphyry-type genetic model for this Archean gold
system, contributing to the Special Issue’s exploration of ancient porphyry deposits.

Quan et al. (2025) (Contribution 8) obtain systematic S/C/O isotope data of sulfides
and carbonates from the Permian Drake epithermal Au-Ag field in Australia, revealing
multiple mixed sources of ore-forming fluids and sulfur. The study clarifies metallogenic
mechanisms in collapsed volcanic caldera settings, optimizing epithermal exploration
strategies and addressing the Special Issue’s focus on epithermal deposit exploration.

Li et al. (2025) (Contribution 9) integrate SWIR spectroscopy, EPMA, and XRD to study
hydrothermal alteration minerals in the Sinongduo low-sulfidation epithermal deposit
in the Gangdese belt of Xizang, establishing spatial alteration mineral zoning and white
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mica SWIR exploration models. The research predicts high mineralization potential in the
northern Woruo area, advancing spectroscopy-based exploration methods highlighted in
the Special Issue.

Wang et al. (2025) (Contribution 10) analyze muscovite SWIR spectral parameters
(Al-OH wavelength and crystallinity) of the Yixingzhai gold deposit in Shanxi, revealing
distinct spectral differences among porphyry, quartz vein, and breccia mineralization types.
The study proposes muscovite crystallinity as a key indicator for porphyry gold exploration,
enriching the Special Issue’s content on exploration indicators.

Lee et al. (2025) (Contribution 11) conduct detailed geochronology and petrology on
the Late Cretaceous porphyry and epithermal deposit in Canada’s Dawson Range gold
belt, identifying two newly recognized causative magmatic suites linked to Au mineral-
ization. The research reveals a tectonic transition from subduction to local extension that
controls regional porphyry belt metallogeny, contributing to the Special Issue’s focus on
geochronology and regional metallogeny.

Crépon et al. (2024) (Contribution 12) confirm the Neoarchean Chibougamau pluton
hosts typical porphyry-type Cu-Au mineralization via whole-rock geochemistry, zircon
chemistry, and fluid inclusion data. The study clarifies that moderately oxidized intermedi-
ate magmas provide metalliferous fluids, establishing an Archean porphyry metallogenic
genetic model and expanding the Special Issue’s coverage of ancient porphyry systems.

Lopes et al. (2024) (Contribution 13) constrain the hydrothermal conditions, fluid
sources, and gold precipitation mechanisms of the Paleoproterozoic Raimunda porphyry
Au deposit in Brazil’s Amazonian Craton using fluid inclusion and stable isotope data.
The research provides important prospecting implications for ancient Amazonia cratonic
porphyry gold systems, supporting the Special Issue’s exploration focus.

Berzin et al. (2024) (Contribution 14) evaluate granite metallogenic fertility in Siberia’s
Taimyr Peninsula using zircon, apatite, and titanite indicator minerals plus whole-rock
geochemistry. The study identifies oxidized water-saturated fertile granitoid intrusions
favorable for Cu-Mo mineralization and grades regional exploration targets, addressing
the Special Issue’s focus on indicator minerals and exploration strategies.

Biró et al. (2024) (Contribution 15) perform a comparative sulfide compositional study
on porphyry, skarn, and carbonate-replacement mineralization in Hungary’s Recsk complex,
establishing distinctive trace-element geochemical fingerprints for each mineralization type.
The research proposes sulfide trace-element evolutionary trends as effective hydrothermal
system vectoring tools, contributing to geochemical exploration methods in the Special Issue.

Gao et al. (2024) (Contribution 16) systematically summarize the geological, geo-
chemical, and geophysical characteristics of the Luming porphyry Mo deposit in NE
China, revealing that hydrothermal breccias control mineralization and form distinct metal
primary halo zoning. The study confirms the deposit belongs to a complete porphyry-
skarn-epithermal system, providing regional prospecting guidance and aligning with the
Special Issue’s exploration and metallogeny focus.
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