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As a crucial basis for economic and societal development, mineral resources provide
85% of the necessary materials for maintaining the living, reproduction and development of
the human kind, and drive the advancement and progresses of the social economy, science and
technology. Each progress of human civilization is closely tied to the amelioration of mineral
resources utilization.

The sustainable exploration and development of mines guarantees the healthy development
of society and economy, as well as the progress of human civilization. The World Commission
on Environment and Development has conducted systematic analysis and research into the
sustainable development issue, defining sustainable development is development that meets the
needs of the present without compromision the ability of future generations to meet their needs.
The sustainable exploration and development of mines refers to such a means of development
which ensures reasonable exploration and development of mineral resources, collaborative
development among resource utilization, environmental protection, technical innovation and
social and economic development, and one which does no harm the ability of future generations
to utilize minerals resources and their living environment.

The imbalance between supply and demand of mineral resources has been exacerbated
by the ongoing new-type industrialization, informationization, urbanization and agricultural
modernization in China, resulting in confusions regarding the exploration and development of
mineral resources among people.

(1) How to identify the deposits with economic potential during the early stage of
geological exploration? A number of ore deposits with proven reserves are unable to be utilized
due to ignorance of economic costs and the restrictions of develoment technology, leading
to the existence of numerous idle mines and large amount of unused exploration funds. An
investigation indicates that only 38% of the 27 major minerals reserves proved in the planned
economy period have been utilized.

(2) How to coordinate the protection of ecological environment and development of mines?

The exploration and development of mineral resources has also led to frequent cases of soil
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pollution, air pollution, water pollution, bio-diversity destruction and secondary geo-hazards.
There have often been reported cases of environmental pollution caused by mineral waste water,
gas and residue. Currently, tailing piles from metal mines alone reach an amount up to more
than 10 billion tons, with a rapid growing rate of 1 billion tons per year. The large discharge
and piling of mineral solid wastes has occupied substantial precious land resources and caused
secondary pollution on the air, soil, surface water and groundwater.

(3) How to improve the efficiency of resource utilization? The low output rate,
comprehensive utilization rate and recovery rate, urge our nation to shift the current economic
development mode of high consumption and low efficiency of resources. The large emissions of
mineral solid wastes have led to drainage of large quantities of valuable metals and nonmetals,
severely constraining the mining development. However, the domestic comprehensive utilization
of major mineral resources is increasingly improvecl. In 2013, we integratedly utilized up to 312
million tons of tailing resources, which contributed to a comprehensive utilization rate of 18.9%.

(4) Can the mineral resources in Qinghai-Tibetan plateau be developed? The Qinghai-
Tibetan plateau, which is renowned as the Water Tower of China and the Cradle of the Yangtze
River, Yellow River and Langcang River, is endowed with abundant mineral resources but
a vulnerable eco-environment. Of all the proven mineral resources in Tibet, the reserves of
12 kinds rank top 5 in China and 18 kinds rank top 10. The recoverable reserves of copper
and chromium and prospective reserves of salt lake lithium deposits rank the first in China.
However, once the vulnerable eco-environment is destroyed, it is not only hard to recover,
but might also threaten the health of thousands of millions of people. The central and local
government has long been prudent over mineral exploration and development in Tibet.

In order to promote rational exploration and development of the domestic integrated zone
and facilitate the overseas mineral investments, this paper focuses on the Gangdese copper-
polymetallogenic belt and establishes the Quaternion Model for Sustainable Exploration and
Development of Mines (Abbreviation: QMM) from geological, environmental, technical, and

economic perspectives.
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o
GETE is the index of Sustainable Exploration and Development of Mines.
The first chapter of this paper is the general introduction, undertaken by Shu Sigi and
Zhang Hongtao; the second chapter is about metallogenic geological conditions, undertaken
by Xiang Junfeng and Pei Rongfu; the third chapter centers on environmental protection

technologies of mines, undertaken by Zhu Xiaohua and Shu Siqi; the fourth chapter is
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