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The grade and tonnage model for China’s iron deposits
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(Institute of Mineral Resources, Chinese Academy of Geological Sciences, Beijing 100037, China)

Abstract

The grade and tonnage of a deposit constitute the basis and important reference criteria in the assessment of
mineral resources, and hence make up the leading research orientation in this aspect. If researchers want to es-
tablish a grade and tonnage model for a certain metal, they must possess as many precise data as possible, other-
wise the statistical significance will be lost. The standard grade and tonnage model can be established on the ba-
sis of careful researches on the distribution and type features. Once the grade and tonnage model is established,
it can be used to predict the potential quantity and quality of the main and associated ores in the ore district.
This paper is based on the data of iron resource provided by the national related department in 2005, which can
ensure that the resource data are full and accurate. Through a careful statistic analysis based on experts’ idea
that iron deposits can be classified into six types (metamorphosed sedimentary deposits, sedimentary deposits,
skarn deposits, magmatic deposits, volcanic deposits and weathering deposits), a grade and tonnage model for
iron deposits was established and the features of their distribution were studied. It is concluded that the iron
quantity of different deposit types does not accord with the normal distribution but is in accord with the log-nor-
mal distribution. The grade of the iron deposit directly accords with the normal distribution except for that of
the skarn deposit. As the relationship between the tonnage and the grade of iron is indistinct, the ton and grade
of an iron deposit do not have fractal features. The accumulated probabilities distribution curve of iron tonnage

and grade can be acquired through constructing the function of normal distribution by means of histogram. When
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the type and the amount of a deposit as well as the accumulated probabilities distribution curve of iron tonnage
and grade are obtained, the computer can be used to estimate the potential quantity of the ore district by means
of Monte Carlo simulation.
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Table 1 The contrast between different deposit types
2

Fig. 2 Histogram of iron resources in different provinces of China
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Fig. 3 Histogram left and Q-Q diagram right for resources of the meta-sedimentary type iron deposits
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Fig. 4 Histogram left and P-P diagram right for resources of meta-sedimentary type iron deposits
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Table 2 Statistical features of grade and tonnage of different iron deposit types in China
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4524199 2000 105320 48.66 21.8 31.47
QQ
QQ
556896 1800 15583 63.64 20.29 36.1
QQ
QQ
1628423 2000 19593 67.1 20 40.32
QQ QQ
3910575 2300 203568 Q-Q 68.24 14.46 32.5 Q-Q
1993969 1900 77223 Q-Q 58.29 22.35 37
89323 1600 3142 Q-Q 69.18 27 43.9
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Fig. 6 Overlay analysis of three different types of iron deposits
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Fig. 8 Accumulated probabilities distribution curve of grade logarithm of meta-sedimentary iron deposits Left-Curve of F M

Right-Curve of 1-F M
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