F 485 FESH 2 W et é Vol.48, No.5, 458-467
200199 A GEOCHIMICA Sept., 2019

74 fe © K ELHNESRE RA Y B FIR ST L F R4
TRERE E R AL = FHIERT 3%
MOET I BLAERLE BLA B IRAE

(1. PEMFEEE R O FEAE L, WA G0 430205; 2. PEBERE TN MBERILERTS BT 0 T A
TEE, )R M 510640)

8 O LT R ORI R AR B R LRk R R AR ok B BRI T i AR AR IR . ASCHF R T
TR R A AHS: . B FAREN(EPMA)RISRER T & R AL R 04T, HIRIHZW IR A0 WREET T 2REMTE, R
M 3MASARTY, AP NEAsA FHRAsaMEAs A, RIET A AT YA 56 R ERE, Kk
AR A UTRR- A . AR RS AN 2 A S 3 A, Hh AR A R Y A kT R B R
Bk . AR R A B -2 B 258, AR BAR TP I R 2 AR SR A DI B0 o A 3 R OIR - AR A 2
T2 0K - S S R ARG R, A Ak 2E A AR A AR AL R B A b Fe JUE M B AT BEFERE %A Mn. Mg Fl Ca
TCRMEH, AR 88 55 1 MnO % ] BB AR R0 TR & 28 BT R4 9 Mn Fr 30, RETAIREER ™ IR 5 iy
SRR B B 2Bl 4 S IR 4 1 (BIF) Y 5 R B T LR A IR (o AR A, o A - Rk BB 0 A i
TRERD 8" Ov.smow TH H1-3.9%0 ~ —0.9%0, 71 '*Oy_smow MFFE R WIZE IR AR KSR S5 T & 5% i
AR, ZEA T R AR AR T AN AR A S B R A EE R B

KR AR AIRALER KL IR, FiKige, WERG

hESES: Poll XERFRIRAD: A X EHS: 0379-1726(2019)05-0458-10

DOI: 10.19700/j.0379-1726.2019.05.003

Study of mineral electron probe micro analysis (EPMA) chemistry and hematite oxygen
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Abstract: The newly discovered large-scale Neoproterozoic Dahongliutan hematite-rich iron deposit is located in
the eastern part of the Tianshuihai terrane, West Kunlun. In this paper, we present the first integrated study on ore
minerals based on microscopic observation of thin and polished sections, as well as EPMA and O isotope analysis.
Three kinds of dolomite minerals, including dolomite, ferroan dolomite, and ankerite were found at this site.
According to the ore textures and characteristics of mineral paragenesis, the formation of the Dahongliutan iron
deposit can be divided into three metallogenic stages: depositional-diagenetic, metamorphic, and supergene
oxidation periods. Hematite dust and fine anhedral and euhedral to subhedral hematite were formed in
depositional-diagenetic stage, whereas (micro)-platy and recrystallized hematite were formed during the
metamorphic and supergene oxidation stages. A regular change in the mineral chemistry indicated that the
enrichment of Fe was accompanied by the movement of Mn, Mg, and Ca. Furthermore, the generally high MnO

content in hematite may be attributed to the isomorphism of Mn in hematite. The oxygen isotope compositions of
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the Dahongliutan iron deposit were comparable to those known for typical high-grade BIF-hosted iron ore deposits,

whose ore-forming stages are similar to those of the Dahongliutan iron deposit. The §'*0 values of hematite in the

rich ores of quartz-hematite type ranged from —3.9%0 to —0.9%.. The negative 6'*0 values imply that the

metamorphosed hydrothermal fluids and meteoric water played an important role in the formation of rich ores. In

summary, rich ores were mainly formed during the metamorphic and supergene oxidation periods.

Key words: mineral chemistry; oxygen isotope; Dahongliutan iron deposit; Tianshuihai terrane; west Kunlun
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Fig.1 Geological location of West Kunlun (a) and a simplified geological map of the Dahongliutan iron deposit (b) "+
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a—massive type | ore; b—folded type 3 ore; c—banded structure of type 2 ore, fine anhedral hematite-2 found within dolomite and calcite; large euhedral
to subhedral hematite-3 containing euhedral dolomite occurred in microbands composed of quartz and muscovite; hematite-5 locally forming
orientational elongated aggregates intergrown with muscovite (BSE image); d—banded structure of type 3 ore, hematite-2 dispersed within rhombic
ankerite grains (BSE image); e-banded structure of type 4 ore, hematite-4 replaced siderite, along edges of siderite grains or cutting the siderite grains
(reflected light); f~hematite-1, together with quartz, constitute blastopsammitic texture in type 1 ore (Reflected light); g—type 1 ore contain hematite
grains of different forms, quartz granules containing hematite-2 inclusions (BSE image); h-massive type 1 ore, hematite-4 and hematite-5 are
intergrown (reflected light); i—type 1 ore exhibiting lepidoblastic texture, hematite-5 forming orientational elongated aggregates intergrown with
elongated and folded anhedral quartz and flake muscovite (reflected light). Qtz—quartz; Hem—hematite; Ank—ankerite; Sd—siderite; Carb—carbonate

minerals; Ms—muscovite
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Fig.3 Mineral paragenesis diagram of the Dahongliutan iron deposit
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Diagram of mineral chemistry from the Dahongliutan iron deposit. Data of hematite 1, 2 and 3 from banded iron ore; Data for hematite 4

and 5 from massive iron ore; Data of calcite (wall rock) from silicified calcic marbles; Data for calcite (ore) and dolomite from the
quartz-dolomite-calcite-muscovite-hematite ore; Data of ferroan dolomitie and ankerite from quartz-ankerite-hematite ore
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Table | EPMA analyses of ore minerals and gangue minerals from the Dahongliutan iron deposit
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T CaO FAMTE 42.98%~56.64%22 8], F-3{E N
49.19%; MgO FHMAETE 0.27%~6.07%Z [, 1
{H°H 4.07%; FeO &M #E 0.79%~6.26% 2 ], -
YIE N 2.65%.

52 SHEMUE
IR A R BB gs LR 2, 458 0

7R 080v.smow FE M 1E—3.9%0 ~ —0.9%0 2 8], V-4
{Eﬁﬂ_z.l%ﬂo

6 1T
A EMPA 325 AT U £ B e

g iy B AR AL, 72 BRI S e A SR AT
IR ERA AR L LR - A 3, FeO & DR 7,
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Table 2 The 6'%0 values of hematite from the Dahongliutan

iron deposit
¥ 5 RYEA "% Ov.smow (%o)
DHLT-33 IR 2.1
ZK10001T-1 R -1.3
ZK10001T-2 R -0.9
ZK10001T-3 TR -1.5
ZK2701T-1 IRERA -3.9
ZK2701T-2 IRERA" -2.6

MnO F1 MgO & & W B MK, MnO-FeO K fi# (& 4a)
WRFRYH H Fe 5 Mn SREEMHEXLRQF =
=0.50), A UTR-BCE IR B AR R -1 L ARERET-2
FUARERD™-3 W s ) —E A C K R (r = —0.38, A
4a). 7E(MnO+MgO)-FeO FElf# (&l 4b) R R ARk m
Fe 5 Mn, Mg &S FAAMKELE R (= —0.49), Jif-
BUE L U AR AT -1 IR -2 AR R -3 o s
H—E A E R (r=—0.30, [& 4b), TIFH-BAIAE
U ZE R0 ) A2 L 2 AR, (MnO+MgO)-
FeO [El i (&l 4c) Bn22 847 Fe 5 Mn, Mg & &2
HBAMEEKER(F=-090);, Haf. Z8HsA.
B AMTEavyh, ME FeO &R MM,
MgO Fil CaO & 2 KA, (MgO+Ca0)-
FeO (K 4d) /R FRERZEH Yh Fe 5 Ca. Mg
R EAMIE LR =-0.68), LRFFHIEFR AT
A Fe 1 E 4T REFEFE S Mn. Mg Hil Ca B4 HiE
R A AR R B B Ry AR AR I A SR
A AR . EAS T Y AR R A Y
MnO &4, H WG T IR L P | 5. 48
BRAT AN DT R A S ) SR A ) S S R S Y B R SR
W, HEWT AT BE N AR S 2R BT R 4 1Y Mn T3,

RELMIMER B PR A 92 - R k™ AL B A v B A
5" O0v.smow H(=3.9%0 ~ —0.9%0, “F-YJ{E F—2.1%0) 5
[ PSR Y BIF AU 80 4 —3°), 4 Thorne
et al 1 FEAS A IRK AL P43 Hamersley 731 BIF %Y
AR R T S AR A (TFe 60%~68% ) FI AR il
A YA TP REERE NIRRT 1Y 6" Ov.smow TH.(S 1R
1E-9.0%0 ~ —2.9%0 2 []); Gutzmer et al.'® X5 |-
ALY BIF AR IR i it OS2 0 B R 5 B 3R A5
TWFMAFRMEAE: (1) BRI 6" 0v.smow B
ATAE—4.0%0 ~ —7.3%0Z 0], F-FIMH F—5.6%o( L% P
Minas Gerais " JK); (2) 1BAG AR ERA™ FARCR 2R 2R
6" 0v.smow THMTE—3.8%0 ~ —5.1%0 2 18], “F-Y{H K
—4.9%o(Hamersley 73 Mount Tom Price i JK); (3) fi%

BOR IR 6" Ov.smow HA A TE—1.3%0 ~ —2.6%0 2
], FHIE H—2.1%0(EN F Noamundi #"JK); (4) fHbi
AT | Bk 6"°Ovesmow 1B 534 #E—6.0%0~3.4%o
Z 18] (B dE Thabazimbi " JK); (5) B4 K&y
3" Ov.smow FHIE F—6.1%0(HiIE Zeekoebaart HJK);
A Y VTR R 53R A T BRI E kT
AT REERT 1 0" Ovesmow [H 4 —0.41%0 ~ —5.4%0(F-3
18 4 —2.9%0) Fil —2.2%0~1.2%0(*F- 4 {8 }9—0.75%0); 2%
FE ] SEUOVRAS T B A L X BIF M8 4 Hh g k™
) 6" Ov.smow T —5.4%0~2.8%0, F-IIME J9—2.17%0.
DL B2 E AT m AR 6" 0v.smow 1Y 75 45 Fl A,
TR AR BRI A A AR A N 25 b B K S i
UL BIF TJE L, BRI R LEMIRERR T KA A rh i
#) 6" Ov.smow TH T HEFE I T 748 B4 FH AN 2 4 K g A
HZ5TEr Al RS T EEEH, 55K
B 1 Wy A B I AR R IE A . SCh
S B0 M BR Ak 2 R A A 3] T X 3 5 R A 2R
P ) 2 4, PP 20 B -3 B 40 10 (480~440 Ma),
T 7K b R Kb I 1R J R B B, B A AR X
AR VR AN BN 3 AR VR R A, AR i BRI AR A
e B 7K Vi M B iy 96 I 20 R WRAT R 2R )2 P Y Fe
WA TR TR SRR, B ARk
W R A E LS VR, AL F K B AR BOE AR R
B A TR T R R RA PR A B 5 e it A
L2 AT B O A B B A B T
O % () A6 1 0% ) oS AN T A ) b T Dy s, R A LAk
VERSREN, REBIEATPER T H— ik 2 R A4
AR FRTE BB B R R, Bk 2 A AR PE
FATE B AR RIS k™, VG B 2R SR AT - K LT v
— AR LA G S R AT T Y, ax s
YR, M2 —RINVEFARZIE, XD K
Bt R, tERE RSREKMA, REB4EEe
YR T AR o TRl R ET ARk ™ R AR T3 A8
RN R A A IR AR R AT -4 R ER-5 277
FEHOR & AR b, 5 Lk sk fb 2 53 A B
A G -

LA YL o BACRRE . AR R R R
FRAE . DRI 0 FA A 2 R AE, FRATTIN AR AR B
RN R A AL B T8 L S B

7 % w

(1) LERLTOIRRT TR & B 5 R ] A

Geochimica I Vol. 48 I No. 5 I pp- 458—467 I Sept., 2019



466 Wik ?

2019 £

RERE (BB . ATRiAbIE . AIE-2EHIE . HCIR-
BERERANE 25 fh R RR - B s o)A 3 M s
AXT WA FHRARAMRASA).

(2) KM R TR 53k 3 AR B,
Sy SRR . AR AR Y R SR AR A, I
TR R U AR B AR BRIk
I F HIE -2 FIES5 K, 728 BAR IE 9 R0 2 AR A 0 1)
T B 1) AR kA 3 B 2 AR - R PR R 8 it At T
AR - S f s R A 7R B A R R 3R A SR AR TR B
W IR R 22 8™ 5 TR s B L, TFeO &
B W3 =, MnO I MgO & & WK, 7 A Fe
JCE M RELERE S Mg, Mn Ml Ca JEEAYITH .
R 3 R ) MnO & 5 nl BE b Rk v Ak
JE R 4 /9 Mn FrEk.

(3) RELMIWELRD IR A S-SRk B & 0 A 3%
POv-smow (T I MH 2 —2.1%0) FEAIE, 2 B A8 Jot T I
WHRSFEKSE TSR IE R R,

(4) LA HTIANRAS FAR JE 3 M 2 A WAL o
BRI ) BB B

TP T TAEAF R T R8T R R B B A PR
A HU T HRBAZAIARIMARIT T4 L
Fhteh, FR/ERAEREAPFHFL R
AXRETERE L FZEBEIL, ALEATE
5 Y Rt
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