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CLASSIFICATION SCHEME ON GOLD AND COPPERDEPOSITS:

Past, present and future

NIE Feng-Jun, LIU Yong, LIU Yan, ZHANG Ke
Institute of Mineral Resources, Chinese Academy of Geological Sciences, Beijing 100037, China

Abstract The newly proposed “chesshoard” classification scheme of mineral deposits is introduced and commented
briefly. Studies show that all the deposit classification schemes vary greatly in their own evidences, principle and methods.
Therefore the deposit classification scheme accepted by everyone does not exist at present. Comparison studies indicate
that the deposit classification scheme based on geological setting, deposit geology and mineralogy may show the true
picture of the mineral deposits. The subdivision of gold and copper deposits corresponds to the common host rock
lithologies magmatic, sedimentary and metamorphic and mineral assemblages together with ore-controlling structures. A
proper deposit classification will be helpful for finding new deposits and enhancing the resources exploitation.
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Fig. | Geodynamic setting of various gold deposits

( from Groves et al., 2003)

1—AE R A M (younger acereted terranes ) s 2— 7 £ 4 MU (older acereted terranes ) ; 3—7F5E (oceanic erust ) ;4— %541 (suberustal lithosphere ) ; 5—
571 [ ( asthenosphere ) +6— (L4 Cgranitoid ) 3 7—HF HEAE T2 ( compressional fault/thrust ) ; 8—HEHEHERTZ (extensional fault ) ; 9—5 AR R AA & 0 1K

(epithermal Au); 10— 11 B &8 B (orogenic Au); 11—5 B2 A& %49 K (intrusion-related Au); 12—
4 A7 5 R -4 =500 R Cporphyry Cu—Au=Mo = skarns ) ; 14— K 1 5 56— & S AL B0 RO VMS Cu=Au)

oA 4 0 ( Carlin-style Au); 13—BES
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Fig. 2 Schematic map showing the geological setting of the orogenic gold deposits, base-metal deposits and intrusion-related gold deposits

(from Groves et al., 2003)

1—A2X 1k (mineralization: replacement ) ; 2—JJKRH 1L (mineralization: veins ) ; 3—§2 Rk (mineralization: disseminated ) ; 4—W/Z/85 V)4 (fault/
shear zones ) ; S—HUR BRI H/4E A7 (massive sulfide/chert ) ; 6—F- IR ( per-existing alteration ) ; 7—4E 4 7+ ( granitoid ) ; 8—JK £+ (limestone )
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(31 Guilbert et al., 1986; Sillitoe, 1993 )
Fig. 3 Ore-forming model of typical porphyry copper deposits

( from Guilbert et al., 1986; Sillitoe, 1993 )
|—BEF BB F AR 5 BE( porphyry stock and underlying batholith ) ; 2—#4k
{15 (hydrothermal breceia) ; 3—# 4644 ( potassic zone ) 4—HE bt
{2 1k 4F ( silicification and advanced argillic alteration ) ; 5— 4 48 & 1k

{ propylitic alteration ) s 6—TBUE B (phyllic zone )
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(5| A& Dill, 2010)
Fig. 4 Voleanic massive sulfide Cu-Pb-Zn deposits (Kuroko- and

Oko-type ) occurring along active continental margins
(from Dill,2010)
1 — & 3 R E IR 4 (felsic wifs ) ; 2— 7% 4% £1 74 ( Fe-bearing chert
zone ) 3 3— T & 41 07 BE (barite deposit ) ; 4— 9 MR {6 ( stockwork
mineralization ) ; 5— B BRI . NFEE . i 5 1 ( Kuroko/
black ore: galena, sphalerite, barite ) ; 6— W8 88 {7 : BEEH AT~
( Okolyellow ore: pyrite-chaleopyrite ) ; 7—41 % ( gympsum ) ; s—& 1+
(clay ) ; 9—H % f BRE (explosive breccia ) ; 10—EEUE 2 (rhyolite
dome ) s 11 —BRPEBE I 85 5 (acid il breceia)

5 PRGBS R B - 50K
(5] H Fleischer et al., 1976)
Fig. 5 Cu-Co deposits hosted by metamorphosed sedimentary
rocks in the Zambian Belt
{ from Fleischer et al., 1976)
a— 3% UL R PR 1 10 38 T 75 BE ma A #2347 ( metal zonation as function
of the pu]w-envimnmcnt and bathymetry )i b—& W 2000 A
(lithological cross section through the ore-bearing series ) ; 1— E#E &5 2
(upper dolomite) (22— G ¥ HZ (interbedded shale and quartzite ) ;
13— il 3 = % J2 (intermediate dolomite ) ; 4— T 4 ( hanging wall
formation ) ; 5— {4 (ore formation ) ;6—#" 73 (ore ) ; 7—H %5 (schist )
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Table 1 The “chessboard” classification scheme of gold and copper deposits
1
1 VMS 1 - -
1.1 4 2 -
1.2 3 - -
1.3 4 -
1.4 5
1.5 6
1.6 - 7
2 8 - -
3 IRG 9 - -
4 - 10
4.1 - - - 10.1 -
4.2 - 10.2
5 11
6 - - 12 VMS
6.1 / - - - 12.1
6.2 / - 12.2
6.3 12.3
7 - - - - - 12.4
8 - - 12.5
9 - 13
10 - - - - -
14
11 2 15
12 - - - 10CG 16 - -
13 - - - - - - 17 SEDEX
14 18 SHSCD
15 - - 18.1
16 BIF 18.2
17 19
18 19.1
19.2
19 - - - - 20 - -
21 - - - -
Dill 2010.
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Table 2 Classification schemes for gold and copper deposits
in China « ”
Nie 1997 2001
1 1 N
2 _ 2 N
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3 2 3 .
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3.2

4 _
33
3.4
4

4 5

4.1

42 6

4.3 7 5
5 8 N

5.1 9

5.2
6
7



88 2011
23 M.
1 Lindberg W. A suggestion for the terminology of certain mineral deposits 1993:1—308.
J . Economic Geology 1922 17 :292—294. 24 N I.
2 . M. 1927. 1957 17 1 :2—21
3 Lindgren W. Mineral deposits M . New York John Wileyand Sons 1934. 25 I
4 . M. 1980: 1—442. 2009 24 2 :101—105.
5 Guilbert J M Park C F. The geology of ore deposits M . New York W.H. 26 M. 1953: 1—80.
Freeman and Co. 1986: 1—985. 27 J. 1961 12 :13—33.
6 J. 28 J.
1990 4 15 :1—42 1987 12 :160—165.
7 M. 29 J. 1982
1994: 1—328. 1 :84—95.
8 : 30 J. 1990 3 :1—38.
J. 2004 23 2 :176—188. 31 J .
9 Bateman A M. Mineral deposits M . New York John Wiley and Sons 2001 10 1 :42—45.
1950: 1916 32 Groves D 1, Goldfarb R J, Robert F, et al. Gold deposits in metamorphic
10 : belts: Overview of current understanding, outstanding problems, future
I. 1978 52 3 :169—181. research, and exploration significance J . Economic Geology 2003 98:
11 Boyle R W. The geochemistry of gold and its deposits J . Geological 1—29
Survey of Canada Bulletin, 1979 280: 1—584. 33 . The Genesis of some copper deposits in western Szechuan J .
12 M. 1935 2 :255—278.
1987: 1—435. 14 I 1953
13 M . 1994
1 :52—60.
35—113.
35 . J.
14 M . 1994
1959 1 :39—42.
189—266.
. . . 36 M .
15 NIE Feng-Jun. An overview of gold resources of China J . International 1994: 1—162
Geology Review, 1997 39: 55—81. ’ ’
37
16 M.
2001: 1—705. M ‘ ' 2000: 17710- ‘ '
17 Dill H G. The “chessboard” classification scheme of mineral deposits: 38 Sillitoe R H. Epithermal models: Genetic types, geometric controls and

20

21

22

Mineralogy and geology from aluminum to zirconium J . Earth-Science
Reviews 2010 100: 1—420.

J. 1980 1 :
20—40.
J.
1983 1 :27—42.
I 1989
6 :11—19.
. J.
1989 7 :28.
Kirkham R V, Sinclair W D, Thorpe R I, et al. Mineral deposit modeling

A //Geological Association of Canada Special Paper 40, 1993: 1—770.

39

40

41

42

shallow features A // Ore deposits modeling. Geological Association of

Canada, Special 40 1993:403—417.

Fleischer V D, Garlick W G, Haldane R. Geology of the Zambian copper

belt-Mufulira Mine, Zambia A //Wolf K H Ed. Handbook of Strata-
bound and Stratiform Deposits II. Regional Studies and Specific
Deposits. Amsterdam Elsevier, 304—323.

Roberts R G, Sheahan P A. Ore deposit models A //Geoscience Canada

Reprint Series 3, 1988: 1—194.

Barnes H L. The Geochemistry of hydrothermal ore deposits  3rd ed
M . New York John Wiley and Sons, 1997: 1— 972.

Henley R W, Truesdell A H, Barton P B. Fluid-mineral equilibria in

hydrothermal systems J . Reviews in Economic Geology 1984 1 :1—

267.



