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Discovery of paleo-karst type lead-zinc deposit in Qinghai-Tibetan Plateau
and its significance: A case study of Chaqupacha deposit
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Abstract

The main host rocks for Pb-Zn mineralization of the Chaqupacha deposit are calcite matrix breccias that oc-
cur within the Permian limestone. This paper presents the breccia field relations and petrographic characteristics
acquired during detailed mapping and drilling. The breccias do not occur at a fixed level whether in longitudinal
or vertical section but appear to be random and irregular. Marls always fill in the space between carbonate brec-
cias, and syn-sedimentary deformation structures occur at the contact zone between the limestone breccias and
marl. These phenomena indicate that the breccias were formed by collapse in paleo-caves. Two types of composi-
tions can be recognized in paleo-caves, i.e., collapsed breccias and marl filling, which show significant differences in

mineralization. The paleo-caves originated possibly from subaerial karstification and collapsed in early Miocene,
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simultaneously with the sedimentation of Wudaoliang Formation. The discovery of paleo-caves mineralization in
central Qinghai-Tibetan Plateau has great enlightenment for regional prospecting model of lead-zinc deposits,
and the relationship between paleo-caves and mineralization type of the Chaqupacha deposit is of reference value
for lead-zinc exploration.

Key words: geology, paleo-karst, ore-control structure, lead-zinc deposit, Chaqupacha, central of Qinghai-
Tibetan Pleteau
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Fig. 1 Simplified geological map of central Qinghai-Tibeten Plateau in the yellow area surrounded by blue dotted line
representing the spatial distribution of Miocene lakes Cafter Wu et al. » 2008)
1—Cenozoic sediments; 2—Triassic limestone: 3—Permian limestone: 4—Carboniferous limestone; 5—Paleo-sutures: 6—City/ deposit
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Fig. 2 Simplified geological map of the Chaqupacha deposit Tuotuohe area drilling location shown in lower left map
1—Quaternary 2—Wudaoliang Formation 3—Nayixiong Formation 4-—Jiushidaoban Formation 5—Syenite porphyry 6—Reversal fault

7—Normal fault 8—Unconformity - 9—Ore body 10—Drilling point position 11—River
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Fig. 3 Lithologic vertical change in EW, direction in the Chaqupacha deposit (drilling location shown in Fig. 2,
after Song, 2009

Drilling has indicated that the breccias do not occur at a fixed level but appear in random and irregular distribution,

even in adjacent drill holes 50 m away

1—Marl: 2—Limestone; 3—Cathonaceous limestone: 4—Mudstone:s 5—Sandstone: 6—Syenite porphyry: 7—Limestone breccias with marl

cement:; 8—Limestone breccias with calcareous cement: 9—Galena; 10—Sphalerite; 11—Pyrites 12—Smithsonite
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Fig. 4 Breccia features of the Chaqupacha deposit

a. Limestone breccias surrounded by colloform calcite and galena, sample taken from the depth of 280 m in Zk001 drill hole: b. Limestone breccias

cemented by gray calcite: the space left filled with later calcite and sphalerites sample taken from the depth of 80 m in Zk8001 drill hole; ¢. lime-

stone breccias filled with gray mud, with horizontal bedding on the lefts sample taken from the depth of 90 m in Zk1201 drill hole; d. Limestone

breceias locally arranged in imbricate pattern surrounded by colloform calcite and galena, with horizontal bedding of argillaceous cement, sample tak-

en from 220 m in Zk8001 drill hole; e. Limestone breccias surrounded by mud» sample taken from the depth of 130m in Zk1201 drill hole; f. syn-

sedimentary deformation structures at the bottom contact between the limestone breccias and marl, sample taken {rom the depth of 120 m in Zk1201
drill hole. Gn—Galena: Sp—Sphalerites Ce—Calcite: Ls Bre—Limestone breccias
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Fig. 5 Microscopic mineralization features of the Chaqupacha deposit
a. Collapse breccias in bioclastic limestone cavity: b. Calcareous breccias with marl and ferrous cement in the transition zone between terminal and
middle part of the cavity, note those breccias have similar particle size and directional alignment; ¢. Marl filling in the space between carbonate brec-
cias: note the soft sediment deformation shown by bedding bending; d. Limestone breccias surrounded by colloform marls galena and sphalerite re-

placement texture: e. Calcite and galena vein in marl; f. Euhedral-granular texture of calcite and galena in marl

Gn—Galena; Sp—Sphalerite; Cc—Calcite; Ls Bre—Limestone breccias
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