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Abstract

Mathematical modeling is an important approach to estimating the deposit reserves, and the grade-tonnage
model is widely applied. In the model, the ideal reserves are constrained by the following four parameters: the
total element mass of the source rock (M), regional background value of element (Cy), mean production grade
of element (C), and fractal dimension of the grade and tonnage (D). During the application of the to the re-
serve estimation of the Dayin gezhuang deposit, a typical structural altered rock type deposit in the Jiaodong ore
cluster area, the authors found that the application was restricted due to the difficulty in defining the boundaries
of the source rock. Based on basic features of the structural altered rock type deposit, the authors modified the
grade-tonnage model so as to make an effective prediction of the reserves of the deposit. In the modified model,
the same four parameters are endowed with different meanings: M, is the total mass of altered rock, C is the

mean element production-grade, Cj is the element background value in the altered rock area estimated by the
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two-scale fractal model of the distribution of element grade, and D represents the fractal dimension in the larger
scale of the fractal model. The ore reserves of the Dayingezhuang deposit estimated by this modified model are up
t0 5.26 %107 ton, and the metal reserves are 2.89 X 10° kg, showing a coherence between the estimated reserves
and the geological conditions.
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Fig. 1 Geologic map of the 74.5 exploration line in the
Dayingezhuang deposit after Geological and Surveying
1 Section the Dayingezhuang Gold Mine
1—Linglong granite 2—Pyritic phyllic rock 3—]iaodong
Group 4—Ore body 5—Geological boundary
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Fig. 2 Illustration of the constructional process of the ore grade and tonnage model 2>K>1 means enrichment

coefficient  after Turcotte D L 1997

Co
M, C, D
D=3In¢ In2 7
M]ZMO a a>1 2 -
Ci=¢Cy ¢p>1
¢ M=M, & 3P 8
<0
n
M,= b a "M, 4 1
C.= bp °C, 5 M Mo Co
C D
0<s<1
M r ]
Mec 3
Q]_ % Ing Ina — 7o 3Ing Ina
Co M, T 6 Au
(a) (b)
3
a b

c
Fig. 3 Illustration of the metallogenic process with multi-stage superposition of fluids upon the Dayingezhuang deposit
a Fluids of the first ore-forming fluid activity filled the structural shatter zone forming large area of altered zone b The superimposition of the
second ore-forming fluids caused local enrichment of elements increasing gray level means increasing element contents 3 The third ore-forming

fluids were superimposed upon the altered zone formed by the first and second fluid activities.
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Fig. 4 Statistic fractal of the grade distribution in the Dayin gezhuang deposit

a. Single scale simple fractal b. Two-scale simple fractal r—Grade scale N—Number of samples
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