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Natural classification of mineral deposits: Discussion on minerogenetic series
of mineral deposits (V)
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Abstract

The concept of minerogeneti¢ series of mineral deposits is one of the academic thoughts for studying regional
metallogeny, and is also a newly established classification of mineral deposits, namely, the natural classification
of mineral deposits. In this classification scheme, the metallogenic epoch, the metallogenic geological-structural
environment, the geological minerogenesis, and the natural assemblage of mineral deposits, are considered to be
the four fundamental factors or principles. The functioning pattern of this classification follows: (D The minero-
genetic series operating as the elementary entity; @ A 5-stage order system, in which the first order being
limited by minerogenetic series association, minerogenetic series type and minerogenetic series group; mineroge-
netic series stands for the second order and key element; and the subsequent third to fifth orders are represented
by minerogenetic subseries, mineral deposit type and mineral deposit, respectively. The natural classification of
mineral deposits focuses on the natural geological process as an integral whole in which the associated mineral de-
posits formed in a four-dimensional spatiotemporal domain, with the purpose of reproducing the original objective
natural features of mineral deposits existing in a certain spatiotemporal domain. The natural classification of

mineral deposits is a scientific classification scheme with much practical significance.

* “ 1212011220369 "
1934 Email chenyu@cags. ac. cn
2015-10-08 2015-11-08



34 6 — 1093

Key words: geology, ore deposit, natural classification, minerogenetic series, 5-stage order system, natural

process

Lomonosov 1763

- “ " Werner 1787 1791 ”
Hutton 1788 1795a°1795b 1899 Lyell 1830
4 1832 1833
— 19 20

Lindgren 1907 1933 1937

Schneiderhthn 1941 1952 1955 1958 1961
3
Niggli 1929

20
Bateman
4 1950 Ridge 1958 1968 Stanton 1972 Ridge
16 1958 1968

De pH E, f O
Re Metallica Agricola 1556 Lindgren

1957 1964
1637



1094 2015
1982 * 1992 ~1996 5
26
2005
43 Smirnov ‘
1976
1985
1991 2001 2011 2006
2009 2011
20
1986
Lowell et al. 1970
20 80 VMS
1977
Mitchell 1981 1978 'SEDEX Cox 1986
Hutchinson 1983 Guilbert 1986  Sawkins 9
1990 Robb 2005 Pirajno 2013 2015
1919 1920 1993a 1993 1995
1987
1990
2010
1923 1935 2010
2012a 2012b 26
(9% 111 13
1963 2014
1959 1976 1978 'S
Meng 1962 1963
1991 Dill 2010
1987 1996 2006
1999
2007 Pirajno 2015
“ mineral systems ”
1989
~1994 1989 1994a 1994b 30



34

1095

Table 1 Contrast of criteria of different classifications

1

of mineral deposits

2.1

J

N

J Y

J Y J J

J J J J
2006 2007

1

46

2.2

LT



1096 7 JZS

21 J5t 2015 4

BT AR PR B £ T R R TR )
R E L, AR AR P HUBRTORR AL 22 O 2 )
A2 S R AT S AE Rl R TR T TR R E
BRGSO VE R, AEHL R R S B RS
FHIL R A D BE A 2 A S B F) B PR TS5 A
WAE ARG IRAT H S AR I 2 A T el 1
PR FC ST s AN TR 1R 3t Jo ) 36 A 355 4755 T AH N 1
WAERL, ARSCor 5 BB 1 F = o s S Ot
B 1 R CRE AR AR R ™ ) A8 o et 1 il < &
PR A T B 2 R A A IG5k PR A R £
P o FE— SRR TR 1R 3t A 3 34 552 o, Y Al B £
FIE R R, an Kl -TOR B, B A = K s P H
JRFETURR B 1 L Jevb ol e 2 222 e 1
PE B R R IEAR FLIC IR I B AN F2 B 1
HKo B E BT B AL T, W 5 AN = IR
DX 3 I 25 A AT 5%, T AH T O™ PR B M 2%
BRI R 1 AR 5 5 B 3 3 T PR
T R K/ 5 ) 3 38 Bl P e 9
T I PR i A 3 B 35 1 R 8 e -8 A TR A2 o o
JE S INFFR 9 Rl DA 5%

(4) AR A RE & JESRAE LI 8] 25 6] i
PRl P9 e 1 RS e ) ST B T ) A S
25 3 AR R A B IR BT 28 T IR AL E SRR
EATAT LA 2 AR TR T . KR AE 2 N
ROWIE  FLa AR Ey-pH- p-r SEY)BELAL 22 34
850 2% A (R AL AR B Rl B B Bl AE AR R IR By A
(7] Ft) 2% ) I ANR] Sl 70 28 50 W4 R, AANTR] 7
TR LT HTEZR o R HIN 22 B 2
R ER G REG ™1, 7 K 2 /> 2 5F R K e
JEARRE TEr B N R EADEIT, BAT A 1k
JH S AR IR A TR 22 00 52000 00 TEAS R AR

WL TR B AR IR 4 N ER, B AN R AT
LAAT 2 R AL, 150 A e ARAE - ANRE E I3
W, 4 NZR R E I, 2 A 1 D1 SeTE A AN g
ARHIEEAR, BT BARA & WE TN RAE A AR
W RS, AWM. JOh R IRA S BRI
H R RTAH IR I 28 90 A 41 e 1 45 P R BT L it
XA AR EAE R0 K B R KM LA
KRR R 2 A B SR A S FOTE B I 25 4 5 R
Ve BEARAE 0™ R B 8 70 2 1R 2R T8 (PR AT
RYDN 22 LR, 1756 B H ROIRES L0

B IR T RS s i S, Rt 5k 2 i
b BRI R O B BT R O 3R 51 A
2.3 TARBASENERBET—HKKT R

BT R YIRS %O & U H AR I IR A 2
FAANLEAE, T A2 DA BRI B R IR R R & |
SRARIRTE X B, B AT 2 7 e 58 1 IS 30, il
R ) M BT R A T B R CRE 4 1 48, 1979
1983a51983bs MR JIl, 19835 19945 19975 1999; Pk
)15, 1993bs 1998; 1999; 20065 2007 ). X S5 |
LRI RS B AR 40 2K B ATTE BT A I AR
73 i, ) 36 A5 [) ML RS 1 FH ) 25 R0 IR B 4R
HH K2, IRt 2 ER 46 145 8] Bl B — A
W IREE T DU YEIS =8 3 1) € A7, FRA e i1 2L 4R T8
FRIIFEARAE T IR 2 & AR, 15— 38, d ™ IR
AR P R HEAR o —— IR R 51 HuEk b
FRAT DA TH: At it P I 1 3 R B T (A bRt S 1 4l
JH D i 28 L D) o
2.4 WKRBASEMSLIKR

WIRRH™ RIIE T IK B AR 70 P i JE A
TGy B IR R AL O B 43 s CASLAET IR T S
TS R IR EAT VR, R B R T s 6 H B TR
B R PB BOE S DI (R R A & AT 43 il 2H R
RERFH . XM T I K B3 BAER: d1[F
A AE T TE BB PR ™ 28 81 VA 28 A PR B
RYVH A, 7E 7 H IR 3 T (3 v T8 B 540 IR A
W RINVAK N IREA R FNVA, t A B H i
P 32 A R b IR 1 FH B B ) S ABL IR A PR B 5%

( o A e T A EACE
S A 3 IR A % AT B b R A 3 37T
- WL HIHIEE B B Ry Hb R M 3 TR
% eSS L lElSE S
5 5 F VR R 2
% @ B
Wiw R 1
x| &
x| A 7%
i %
LG |
HREEER I
k VRS BRIk
VR %

B 1 IR ARSFRMIEAD R LA T
Fig. 1

The fundamental factors and elementary entity

of natural classification of mineral deposits



34k Hol BRI )1 552 R0 IRH) B AR 20 28— DU IR A B R 1) ) 7 1097

. W‘EEEW”%EU?E%H R R4 | |W‘EEEEH‘§§U§$§2 4 UE%%@L}X&W%E ]J?'é%ﬂi ﬁﬁmﬂ?’f’i@%ﬂ%& 4
BB ] ™ R ™ R B AR D B B T 401 7, 9
s A B B B bR A3
B-Rw EES | }%{AH/]EL}XE%%;@%:%(E 2)
B=R%R § R TE] 3 WK BRI IR AR Z 5L
R B BT ol T 3 B 3 S 61, R IR AR 40 2
BAFI F) 5 G IR AR R HEAT T B30T -
Bk BT AR E AT KT R4
2 BIRARSR LT RARE £, MR LIRS BE T PR ™ 3R 94, ol P
Fig. 2 The 5-stage order system of the natural %%%5*%‘ﬁ-*%@ﬁk&-ﬁ%ﬁ)\{’ﬁﬁﬂﬁ%ﬂ‘]@h

classification of mineral deposits

W2 eE. &SRR KRBT R 3).

115° 116° 117° 118° 119° 120°
k]

M
®

S(0)

Bl 3 KU NS RGBS A B (s AR 24, 199225 1992b BXINIREAE, 1988, &40
1—EHR— P RIS 2—FE H RS M R iR 3—E DR R ila s 4—Ra L il - R 1 ok il Je38 k1l
Sy S—HELIR IR R MR TR K L s 6— L I R PR AN A 7—ESI R BUNTE R s S— A BT, o—li: 10—iE K

Wigds 11—HEEME; 12—KILH T Fe-Cu-Pb-Zn-Au- AR & BB R HLH Tt 2k
Fig. 3 Distribution of fractures and magmatic rocks in the tectono-metallogenic zone of the Middle-Lower Yangtze
River Region (modified after Zhai et al. > 1992a; 1992b; and partly after Liu et al. » 1988)
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related to Yanshanian intermediate-mafic to intermediate-felsic magmatic activities in the Middle-Lower Yangtze River Region,
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Fig. 5 Sketch map showing distribution of minerogenetic series and subseries of Fe; Cu-Pb-Zn, Au and nonmetallic deposits
related to Yanshanian intermediate-mafic to intermediate-felsic magmatic activities in the Middle-Lower Yangtze River Region
1—Sinian-J urassic sedimentary rocks and Mesozoic:Cenozoic volcanic-intrusive rocks; 2—Pre-Sinian metamorphic rocks and sedimentary rocks part-
ly metamorphosed; 3—Boundary of the tectono-metallogenic zone of the Mid-Lower Yangtze Region: 4—Boundary of minerogenetic subseries;
5—Number of minerogenetic subseries with its‘mineral commodities: (D—Minerogenetic subseries of Fe, Cu and Au deposits related to Yanshanian
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Fig. 6 The distribution of orefields deposit types and mineral deposits of the Nanjing-Wuhu minerogenetic subseries in the
Mid-Lower Yangtze Region modified after Xu 2014 and Ishihara et al. 1986
1—Quatenary 2— Yuhuatai Formation conglomerate of Pliocene 3—Fangshan Formation basalt of Pliocene 4—Dongxuanguan Formation sandstone
of Miocene 5—Niangniangshan Cycle volcanic rocks of Upper Cretaceous 6—Gushan Cycle volcanic rocks of Lower Cretaceous 7—Dawangshan Cy-
cle volcanic rocks of Upper Jurassic-Lower Cretaceous 8—Late Longwangshan Cycle i.e. the® Yunheshan Formation " volcanic rocks of Upper
Jurassic-Lower Cretaceous 9—Early Longwangshan Cycle volcanic rocks of Upper Jurassic-Lower Cretaceous 10—Xihengshan Formation sandstone
of Upper Jurassic 11—Xiangshan Group sandstone of Lower-Middle Jurassic 12—Huangmaqing Formation sandstone and shale of Upper Triassic
with Qinglong Group limestone of Lower-Middle Triassic 13—Gabbroic diorite and its porphyrite 14—Andesitic-trachyandesitic porphyrites and tra-
chyte porphyry 15—Monzonite and quartz diorite 16—Granitoids 17—Diabase 18—Infered fault from magnetic survey 19—Measured fault 20

—Eruptive center 21—Concealed geological bodies identified with drillings 22—Orefields i.e. the Meishan Washan and Zhonggushan orefields
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