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Table 1  Characteristics of trace elements contents in water
samples
ViR iR NE| Li Ni Sr w v B
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Fig.2 Correlation diagrams among trace elements and major ions
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Table 2 Main soluble ions content in water system
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Table 3  Characteristics of environmental factors of water in the

study area

N L BT EMmE TDS
gitmA pH ‘

(c) (pS/em)  (mg/L)  (mg/L)
BAM 22.70 8.70 387.00 8.22 245
F/ME 9.60 7.31 61.80 6.82 38.6
SEHME 15.65 8.24 168. 02 7.46 100
bRifEE 2 3.15 0.24 56. 82 0.36 35.9
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Hydrochemical Prospecting and Its Application in Green Investigation for
the Large Mineral Resource Base: A Case Study from Jiulong Area in
Western Sichuan Province

YU Yang', WANG Wei> , WANG Deng — hong' , GAO Juan — qin'” , LIU Shan - bao' ",
YUAN Lin - ping”, YU Feng'”® , ZHANG Sai'”
(1. Key Laboratory of Metallogeny and Mineral Resource Assessment, Institute of Mineral Resources, Chinese
Academy of Geological Sciences, Beijing 100037, China;
2. Geology and Mineral Resources Scientific Institute, Sichuan Exploration Bureau of Geology and Mineral
Resources, Chengdu 610036, China;
3. School of Earth Sciences and Resources, China University of Geosciences ( Beijing) , Beijing 100083, China)

HIGHLIGHTS

(1) The progress of the hydrochemical prospecting method and its problems in mineral exploration and
environmental investigation and evaluation were summarized.

(2) Through the practice of hydrochemical surveys in the Jiulong area of western Sichuan, a prospecting mark was
established and a prospective area for further investigation was proposed.

(3) Guiding significance of the hydrochemical method to the early prospecting deployment was revealed.
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ABSTRACT

BACKGROUND: The ° Strategic Emerging Industry Mineral Investigation’ project actively advocates the
application of new theories and methods of green investigation in the exploration and development of large — scale
resource bases. Green investigation is one of the main content of the comprehensive investigation and evaluation
work of large — scale lithium and beryllium resource bases in western Sichuan.

OBJECTIVES: To summarize the development history and current situation of the hydrochemical prospecting
method, and the main problems of the hydrochemical prospecting method in mineral exploration and environmental
investigation are put forward. To preliminarily elucidate the lithium prospect area which should be further
investigated in details, by using hydrochemical prospecting method in the humid and semi — humid alpine
mountainous area of Jiulong, West Sichuan.

METHODS: The temperature, pH value, electrical conductivity, dissolved oxygen and total dissolved solids
(TDS) of surface water were measured by field multi — parameter tester. The content of trace elements such as Li,
B, Rb, Sr, Ni, W and Sc were determined by inductively coupled plasma — mass spectrometry (ICP - MS).
RESULTS: The content of lithium, boron, strontium and nickel in the water body of the study area was
significantly higher than the background value. Among the 60 samples, more than 17% of the samples had content
of trace elements in excess of the abnormal lower limit (7.76wg/L). The lithium content of the water body flowing
through the southeast corner of the Wulaxi rock mass ( Shitougou) reached the maximum value of 20. 1 wg/L, which
was 4.5 times the background value of the water body lithium content in the study area and 2. 6 times the abnormal
lower limit. These anomalies were closely related to mineralization, and its obvious change law can be used as a
hydrochemical lithium search prospecting sign. The southeastern part of the Wulaxi pluton and the surrounding
water body of the Lomo Pluton had an obvious relationship with mineralization, which can be used as a prospective
area for the next detailed investigation.

CONCLUSIONS: Under the current conditions of continuous improvement of the strategic position of
environmental protection, continuous increase of green exploration efforts, and equal emphasis on resource
investigation and environmental protection, hydrochemical methods have important guiding significance for early
prospecting deployment. The research results provide a reference for solving practical problems such as prospecting
deployment and environmental protection bottlenecks in the ecologically fragile areas of the Western Sichuan

Plateau.

KEY WORDS: hydrochemical prospecting; lithium; inductively coupled plasma — mass spectrometry; large

mineral resource base; green investigation
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