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Discovery of peperite in south Qinghai and its inspiration to exploration of
volcanogenic massive sulfide (VMS) deposits
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Abstract

Peperite, a genetic term for a rock formed essentially in-situ by disintegration of magma intruding and min-
gling with unconsolidated or poorly consolidated, typically wet sediments. The study of peperite is important for
several reasons. It can provide field evidence for the mechanism of magma-water/sediment interaction, and is of
great value in palacoenvironmental reconstruction. The peperite identified in south Qinghai mainly consists of
zigzag, subrounded andesitic clasts and sediments composed of cherts, hematite and magnetite. A detailed petro-
logical study indicates that most of the zigzag clasts were generated by in-situ quench fragmentation of andesitic
magma. The sediments were formed by sedimentary exhalation, and remained wet when mingling happened.
Therefore, the Kaixinling iron deposit, which was originally thought to be a product of hydrothermal replace-
ment, should be a VMS deposit.
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Fig. 1 Simplified geological map of the Tuotuohe area after Li et al. 2006
I—Tertiary 2—Cenozoic volcanic rock 3—Jurassic 4—Triassic 5—Carboniferous-Permian 6—Granite 7—Thrust fault

8—Strike-slip fault 9—Normal fault 10—Axis of syncline 11—Axis of anticline 12—Pb-Zn deposit or ore spot
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Fig. 2 Simplified geological map of the Kaixinling iron
deposit after Liu unpublished data
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Fig. 3 Field section showing location of the peperite
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Fig. 4 Photographs of peperite in south Qinghai
A. Peperite with elongated thread and blocky clasts B. Iron-bearing cherts below the upper peperite C. Peperite with subrounded clasts formed
by quench shrinkage of andesitic magma in contact with sea water D. Peperite characterized by zigzag clasts generated by in-situ quench fragmen-
tation of andesitic magma E. Two big clasts characterized by narrow quench margins F. Stratification of the rock which can be easily recognized

although it was destroyed by intense carbonate alteration
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Fig. 5 Photomicrographs of peperite in south Qinghai
A. Photomicrograph of iron-bearing cherts showing intergrowth of hematite and quartz B. Local enlargement of Fig. A C. Peperite consisting of
andesitic clasts and iron-bearing cherts D. Sediments in the sample showing fluidal characteristics E. Sediments formed along hairline cracks F.
Andesite characterized by intense alteration of chlorite-epidote-carbonate G. Clast with distinct quench margin H. Photomicrograph of Fig. 4F
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Fig. 6 Ore-forming model of the classic VMS deposit after Hou et al. 2003  showing possible location of peperite
Sph—Sphalerite Gal—Galena Po—Pyrrhotite Py—Pyrite Cpy—Chalcopyrite
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