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Restoration of the ore-bearing metamorphic rocks and its formation
environment in the Dahongshan iron-copper deposit, Yunnan Province
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Abstract: The Dahongshan iron-copper deposit is hosted in metavolcanic to metasedimentary rocks of the Paleoprot-
erozoic Dahongshan Group. Up to now, the genesis and tectonic environment of these ore-bearing rocks have been
still controversial, which seriously restricts the understanding of the metallogenic mechanism and process. In order
to identify the original rock types and diagenetic tectonic environment of these host rocks, the authors systematically
studied major, trace and rare earth element compositions of main ore-bearing metamorphic rock series, including

the meta-sodic volcanic rocks, mica schists and marbles, as well as the gabbro-diabase rocks. According to the results
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obtained, the ore-bearing rocks are characterized by poor K, Ti and rich Na, the meta sodic volcanic rocks are rel-
atively depleted in Ba, Sr and Ti, weakly depleted in Zr, Hf and Nb, and are enriched in Th, Nd, Sm and La;
their total content of rare earth elements are generally low, with LREEs relative enrichment( LREE/HREE=1. 84 ~
9.43), significant Eu positive anomalies(8Eu=0.91~3.59, mean=1.62), and no obvious Ce anomalies. These
characteristics are similar to those of rocks from jet deposition or high temperature submarine volcanism in the mod-
ern mid-ocean ridge or intracontinental rift. According to the comprehensive study, the protolith of mica schist may
have been a calcareous mudstone, while the protoliths of meta-sodic lavas and meta-sodic tuffs are volcanic rocks
which erupted in the bathyal environment, with high Na content. Meta-sodic volcanic rocks and gabbro-diabase
rocks show similar anorogenic features to the magmatic rocks in the same period of Kangdian area, indicating that
they are all products of magmatic activities in the same continental rift environment which may represent the Colum-
bia supercontinent cracking process on the western margin of Yangtze block. The continental breakup generated
some channels for the migration of mantle-derived magma, and provided a good material basis for the formation of
the iron copper polymetallic metallogenic belt in Kangdian area.

Key words: ore-bearing rock series; trace elements; tectonic setting; Dahongshan iron-copper deposit; Yunnan
Province
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Fig. 1 Simplified regional geological map of the Dahongshan iron-copper deposit ( after Zhao et al. , 2017)
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Fig. 3 Stratigraphic composite column of the Dahongshan iron-copper deposit ( after Qian Jinhe et al. , 1990)
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Fig. 5 Harker diagrams for the ore-bearing rocks in the Dahongshan iron-copper deposit
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Fig. 7 Primitive-mantle-normalized multi-element patterns for ore-bearing rocks of the Dahongshan iron-copper deposit

(normalization values after Sun and McDonough, 1989)
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Fig. 8 Chondrite-normalized REE patterns of ore-bearing rocks of Dahongshan Group (normalization values after Sun and

McDonough, 1989)



552 1

SRS = B RLLI B R 0T A iR R

WA Je ELIE R 5% 443

(8Eu=0.81~1.42 F#1.16) , T i Ce F# (8Ce
=0.83~1.02,°F¥J(H 0.91),

YESR T 515 IR AR 1) 2 i Tl 2 — B (Pt dm’)
IRITIMCERE i 640K-1 & A7 JikCHR FNAS B D) fR: 7 225 8k
W REBR BRR M ik, S A SRR 640Y -
URFIEA — 2 22 5], B R LT R B/ R et AR b 5%
Ko WFH T ICER S8 ( X REE) 7305124 605. 35%
107 F1 26. 17x10°°, LREE/HREE {8 & 29. 22 HI
1.34,(La/Yb) (A 81. 83 Fll 1. 22, (La/Sm) , E A
5.94 F11.22,(Gd/Lu)  fHM 6.23 F1 1.38, &HHE
a7 T S A A BE RN LREE AR 5 AR AR 1IE,
AN 2 87 & D) G B S 1) 58 J A 1= o0 3R 4018 (
8f) o Wi HA S Eu 5 (3Eu=0.79) , J5# M A
A Eu IESF% (8Eu=1.50), ~FH&BRILH B Ce W
(8Ce =0.91~0.94,F-¥14 0.92) .
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HE AT R I, Vb A ZE s 22 P IR A 3 4
R MR T g R AR TN A AT B 202 Jit
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Li, 2008; BkoC/ =% | 2008, 2017; #4475, 2014; J5
Y, 2014; “FEiAE . 2018) , ARWTTEEEG BPAM ™
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AHEE AL IR A 22 R E | SRR AR B 1 Ji e 2 A
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6a H1 BN B A R 2R T A KL O, D
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W R o kL BRI ANZE f B2 &R, T RESZ 3
TR AR VR FH I 5 ) (SRR SR AR, 1998) , AR
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Fig. 9 Diagrams of La/Yb —Y REE(a) and Zt/TiO, — Nb/Y (b) for the ore-bearing rocks in Dahongshan Group
(after Winchester and Floyd, 1977)
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and Green,1998; SHHLSE | 2009; FF&E5E, 2020) , K
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39.50~45.15) F1 Nb/Ta {8 (12. 82 ~19. 60, 14. 90 ~
18.50 il 17. 56 ~36. 25 ) yu Fl KB, B =& 0]
REHA B AL SRR, (HARXTIN &, M M 4
[ Y/ Ho ~F-¥{H 3 £z Bk [ 41 H 28 (Bau, 1991)
ARSI S Nb/ Ta (AU RESR 75 R 72 4 o B K
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Fig. 10 Tectonic discrimination diagrams of Zr/Y —Zr (a) and Th/Hf — Ta/Hf (b)
WPB—HZ N Z i ; MORB—FEF A Lk s IAB— IR K il 1 —Hb R iihiZt N-MORB X ; I, —KEESINZ R AKX T, —FiU5 &K
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WPB—intraplate basalts; MORB—mid-ocean ridge basalts; IAB—island arc basalts; | —plate divergent edge N-MORB zone;

gence margin; [ ,—ocean island arc basalts region; Il ,—arc basalts area of land source island and arc basalts area of land source volcano; Ill—outer

[l —plate conver-

ocean islands, seamounts basalts region and E-MORB, T-MORB region; Vl—continental intraplate; VI, —interland rift and continental rift porphy-
ry basalts region; VI,—basic basalts region of continental rift; VI;—continental tensional (or initial rift) basalts zone; V —mantle thermal pillar

basalts region



552 1

SRS B RLLI BRI R 5 07 AL U 2R JRUA K A S Y i a5 445

Nb/La fH 4 0. 26 ~0. 28, 5 ¥ AT AAS 5 1 i 1Y) 2
B R A AR A 3N AT, B S b R s )2 7=
(Kl 4c) IR TAEH M (Nb/La=2. 11~4. 81,
AR, 2016) , AT REAZ 2 T IR IS TR A A TR e ol 4
WASARNE AR, FE HELR 2B & 0 BE dh 3405-5
55 340-3 1Y Nb/La {EBH 2. K F J5L 4 Hu b {H ( Nb/La =
1, Weaver, 1991) , HAHE i 1) Nb/La {H 344238 T 5
G bR (R, 7E & 10b b R ZR S TR NS
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A R UE T A e U5 X5 & O S
(AR R 3L Nb/La {80 B9 1 J5 46 Hi e {8
ASEN R Nb/La {HN 0.95~3.95, ZHUK T 1, K
AT BB DT T A R R A A

AR ITNE | 728 N 0T R R S RIORE R R S R B
54 Ba Sr [ Ti, BT 40 Ze HE Nb, W AR AL 5
I AR T R] BEAEAE R S DG SR A 1 oy B 2 A
JH ;5 Se 5 AT BB S A5 KA 2 B A L B AR VR A G,
Ba i Al 8 5 RS AT 73 B 45 A T A DG (B 4E4r
452005, TKEESE, 2007; JEEREE ) 2020, 113044
4, 2020) ,Nb 775Ut HH A 8 HAT M 5T R VR A REIE 5
B A2 B s TS Y (AR SCIEAE, 2020) . &0 A8 E
KA E 4R LREE, BB 1 Eu 1IE 5% (8Eu
=0. 91~3.59, %l N 1.62) , SHURTERH Fipy 2L
AT ST IR TR R TR IR K Ll AR

a Ti/ 100

FFAEAHL( Graf, 1977 ; Michard and Albarede, 1986;
Klinkhammer et al. , 1994 ; Craddock et al. , 2010; #7
HIMESE, 20175 Bei A, 2020) . Eu IE# AT AEZ
R 28 v ek v S A pi 7K il 8 A T Y 25 R (Bau and
Dulski, 1995; Alexander et al. , 2008) ,
5.2 BUEMNEINE

MNP 10 ] UL LT I AR 4 57 KL i 4%
FEAN THRHNZLR A (WPB) KB, Dk A
MORB i B S 2R h T R IR NS |
#F 1L Z B X &% E-MORB , T-MORB {0 il P, 78 Ji 5L
PR RE i 20 TRl N R KOs KN, SR
W RPIKRIAEE . FER 11 it 5 R E U A
RLAREALFN I T 8 PR % 7 28 Jo L X e
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B 2 S A A B X X, AR A
IRPLBE 2 R 8 B R L0 L AR A 5T L A )
AAXEE TR TR A R, SR S v X R X,
IR S A D TR X R CA X, # 4 B E-MORB
HYARFAE , om0 MR AL AP R AR R T DX N AR 1 45 )
RIS MES (EAEARSE, 2013) , Z5 ] UL, BRIV AR
NG P A A iR QT e S S T N N ey
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AT BB [A)— KRR PR a TR sh i)

% ACELIL B R AL
CE U 2 3l

11
Fig. 11

Nb/16  Zr Y*3

RET IR B PR 3 P15 530 PR it

Tectonic environment discrimination diagram of the Dahongshan iron-copper deposit

a; A—H5HME KA ; B—MORB B IR BE X B S BT Kk A C—R IR X il DA KA by IAT—B I RE Xl
CAB—A5HIEZ A s N-MORB— T iR LA ; E-MORB— R SEBIPE P Lk s WPAB—HR NI i s WPT— M S B 2 B
o AL+AZ— RN IRIE i 3 A2+C—RNTIBEZ A ; B—E-MORB; D—N-MORB; C+D—K A L H

a: A—calc-alkaline basalt; B—mid-ocean ridge basalts, island arc porphyry basalts and calc-alkaline basalts; C— island-arc tholeiite; D—in-
traplate basalts; b: [AT—island-arc tholeiite; CAB—island-arc calc-alkaline basalts; N—MORB-normal mid-ocean ridge basalts; E—MORB-en-

riched mid-ocean ridge basalts; WPAB—within-plate basalts; WPT—within plate tholeiite basalts; ¢: Al+A2—plate alkaline basalts; A2+C—intra-

plate porphyry basalts; B—enriched type mid-ocean ridge basalts; D—normal type mid-ocean ridge basalts; C+D—volcanic arc basalts
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Sun et al., 2008; fhE BIAF, 2009; KR FH A
2011; EFIE, 2013) A HEYS Columbia # Kk
B3R A i 1l 52 2 40 5& ( Rogers and Santosh, 2002;
Zhao et al. , 2002; Zhang et al. , 2012; T %%,
2013; TRICHSE, 2020) , JEAFEE, 7 FEE b X 3RS
TVFZH Tl B a KA A U-Pb s, 24
FE1.8 ~1.5 Ga ol Py, HXF Ry 2% KA E A 3k
VAR (EAERE, 2013) o BIINFREHAE (2012) 3k
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WX ool fOME SR s B & ot FE R Sr-Nd [F]
BLRWBESE, AR HIE BT Rl N AR5 #2155
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T T ~ 1.7 Ga W KRR I8 ; Zhao 55 (2011,
2017) WFFE R, A0 X I R A &0 K ILUE AR A
~1.74 Ga, AL X & KA F# A ~1.7 Ga,
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2002; FEFASESE ) 2002; FWIRZE 2012; Zhang el
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