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Abstract

Using the method of “three-part” quantitative assessment, the authors analyzed the metallogenic characteris-
tics of typical porphyry copper (molybdenum) deposits in Sumatra, Indonesia, and constructed a descriptive mo-
del of this type of deposits. The model suggests that the porphyry copper (molybdenum) deposits are closely rela-
ted to the Cenozoic intermediate-acid arc subvolcanic rock system in Sumatra, and are controlled by the NW-
trending Sumatra fault and its secondary faults. Based on the geologically favorable factors, the distribution of
copper (molybdenum) deposits, and the 1:1 000 000 low-density geochemical survey, the authors delineated four
copper (molybdenum) prospective areas. According to the density model formula, the number of undiscovered de-
posit was estimated under the prediction probability of 90%, 50%, and 10% respectively, and the copper (molyb-
denum) resources of porphyry copper (molybdenum) deposits were estimated by Monte Carlo simulation method

under different probabilities. The assessment shows that Sumatra has a large potential of copper (molybdenum) re-
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sources of the porphyry copper (molybdenum) deposits.

Key words: geology, quantitative assessment of mineral resources, porphyry copper (molybdenum ) deposit,

“three-part” assessment method, Sumatra, Indonesia
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Fig.

Structural unit map of the Sumatra Island

I—Eurasian plate ( | ); 2—Sunda bloc ;3O—Sumatra active continental margin ( I | ), divided into | !, ,—Fore arc basin, |, >—Island arc,
I, >~Back arc basin; 4—Indian-Australian plate; 5—Subduction zone; 6—Structual bandary
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Fig. 2 Simplified geological map of Sumatra Island (modified after Advokaat et al., 2018)

1—Cenozoic volcanic rocks and sediments; 2—Jurassic—Early Cretaceous Woyla Group; 3—Middle-Late Permian—Triassic Peusangan Group;

4—Carboniferous—Early Permian Tapanuli Group; 5S—Central Structural belt; 6—Sumatra fault; 7—Woyla suture; 8—Copper deposit
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Fig. 3 Geological sketch map of the Tangse mining area (modified after Hu et al., 2018)

1—Alluvial deposits; 2—Metamorphic sedimentary rocks; 3—Metamorphic volcanic rocks; 4—Serpentinite; S—Tangsai porphyry;

6—Gle Seukeum composite rocks; 7—Leucogranite; 8—Fault; 9—River
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Table 1 Delineated prospective areas of porphyry Cu (Mo) deposits in Sumatra
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Fig. 4 Simplified geological map of prospective areas for porphyry copper(molybdenum )deposits in Sumatra Island
1—Large and medium-sized copper (molybdenum) deposits; 2—Small copper (molybdenum) deposits and ore spots; 3—Cu geochemical anoma-
lies; 4—Au geochemical anomalies; 5—Mo geochemical anomalies; 6—Sumatra fault; 7—Ditch-arc-basin system boundary;

8—Copper (molybdenum) prospective area and its serial number
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Fig. 5 Grade-tonnage model for porphyry copper(molybdenum )deposit and grade-tonnage frequency histogram
(data after Singer et al., 2008)

a. Tonnage model; b. Grade model;c. Tonnage frequency histogram;d. Grade frequency histogram

AR E] ERAI (1) (2) .(3) 15 R BE A1
i CED ™ AR TRAER T A T RE (£ 2) .

Hy 2 2 AT, 7EFE Y 4 iU B X, R 0)
28 5 B H AR CBHD ™ RAE 90% TN AR 3 T 7 PR AR
R 124 1E 50% T HE R T 4 R ECH 254>, 7E 10%
TR 8 RECH 534, HI(E R 274
34 BREEMHE

AU P R — D R AG A AN R R
TR, T SRR P 7L RR S IE A HU ST B

BUAS B 050 A, 0T A IBE A, R T 3 (5 7%
T3 it S - W 7 A A 5 RN A R AR ) Ak R A T
FHZE A 45 2 A H 7= 58 U5 2 B HER 2 A (B 7k 4E
1985) . TEAW VAN, i 1] MARKS3 %X 4 (Duval,
2012) R AT SR RIS, B FH P dg AT T
DU AT PR 2 R0 B 5 57 - I 7 A5 780 DL K 76 AS ) i R T
(90% .50% . 10% ) [ A HI REL AN THE A 25 A7 i
D KA REE R AR i 2 o RS R HESR T i %%
R R RS, &R s Bt E LA 6.



876 R

Moo 2020 4F

x2 IEEXRABERET GITHRE
Table 2 Estimated number of undiscovered deposits in

copper (molybdenum) prospective areas
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Table 3 Resource estimation of porphyry Cu (Mo) deposits
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Fig. 6 Cumulative frequency plot showing the results of undiscovered copper (molybdenum) resources
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