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Mineralogy of the Chagangnuoer iron deposit in Western Tianshan Mountains,
Xinjiang, and its geological significance
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Abstract: Located in the eastern Awulale metallogenic belt of Western Tianshan Mountains, the large-size Cha-
gangnuoer iron deposit is hosted in andesitic volcaniclastic rocks or andesitic tuff of the Lower Carboniferous Da-
halajunshan Formation, with a lenticular marble beneath the main ore body. The ore bodies occur as lamellar,
stratoids and lenses, controlled by NW-, NWW- and NEE- striking faults and circular faults. Mineralizations
occur along the fissures and fractures in the wall rocks. This ore deposit is composed of two major ore bodies, i.
e., Fel and Fell. The Fel ore body strikes NE-SW, about 2 900 m in length, 63 m in average thickness, with

Fe average grade of 36.87% and ore reserves of more than 190 million tons. Wall rock alterations include
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chiefly garnetization, actinolitization, chloritization, epidotization etc. Ore minerals consist mainly of magnetite
and subordinately pyrite and chalcopyrite while gangue minerals are composed of garnet, actinolite, chlorite,
epidote, tremolite, and calcite. Electron microprobe analyses show that the end member of garnet is andradite
(Adr) with an average content of 61.58% , grossularite (Grs) with an average content of 35.45% , and alman-
dite (Alm) with an average content of 2.48% . The composition of pyroxene is dominated by diopside (Di,
54.22% on average) and hedenbergite (Hd, 44.22% on average), with a small amount of johannsenite (Jo,
less than 5.53% ). Components of garnet and pyroxene are Adry; 9797 89 Gy 19~57.21 (Alm + Sps)g ga—a 38,
Diog 65746 Hd10.46-70.13J00.24—5.53, which indicates that (D characteristics of these two skarn minerals are quite
similar to those in calcic skarn from the major large iron deposits, suggesting that they probably resulted from
skarnization; @ their wide and different compositions reveal that skarns were not formed under a wholly closed
equilibrium condition. Epidote is rich in Al and Ca but poor in Fe and Mg, implying that Fe and Mg were sepa-
rated from each other at the time when pyroxene was converted into epidote. The chemical compositions of mag-
netite are rich in Mg, Mn, Ca, Si but poor in Al, Ti, Ni, exhibiting a similar feature to those formed in calcic
skarn iron deposits. In the Ca+ Al+ Mn versus Ti+ V discriminant diagram showing spot analyses of magnetite
and hematite, almost all data from the Chagangnuoer ore deposit fall into the region of the skarn type iron de-
posit. In addition, in the ternary plot of TiO, — Al,O; — MgO of magnetite, many data from the Chagangnuoer
ore deposit tend to be seated in the sedimentary metamorphogenic and contact meatasomatic region while less da-
ta drop into magmatic mafic-ultramafic region. These two diagrams may suggest that the formation mechanism
of magnetite from this ore deposit may be similar to that of magnetite from skarn iron deposits. Combining the
geological characteristics with the study of mineralogy, the authors hold that iron mineralization was related to
skarnization, and that skarnization might have played an quite important role in the formation of the Chagangn-
uoer iron ore deposit.

Key words: Western Tianshan; Chagangnuoer; iron deposit; electron microprobe analysis; skarn mineral; mag-
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Fig. 3 Features of wall rocks and ores in the Chagangnuoer iron deposit
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TR —PD2930 T ERR B ST AREKARE, SRR A7 A U RERREHRY : Mag IR BB : Py | —FHESE
Grt | —BHAMEA; Mag | BT Py | —BBHET: Gre | M ARA: Cop—HIH; Acc—FHEFA; Ep—&WA;: Kis—
BRA: Ca—T A
a—Fe | ore body exposure, with the foot wall rock being lenticular marble; b—andesitie erystalloclastic tuff Cupper» the white spots being plagio-
clase crystal fragments) and andesitic tuff (lower); c—early magnetite and disseminated pyrite in massive ore; d—garnet as flowing structure in
magnetite; e —garnet and epidote in spotted and mottled forms in magnetite, and pyrite filled in the crevices of these minerals: f—in the “leopard
pattern” ore» magnetite replacing garnet occurring as insular structures and chalcopyrite and caleite filled in the fissure; g—metasomatic magnetite,
garnet, actinolite and epidote formed in the disseminated ore; h—crevices of magnetite filled with annular garnet and actinolites and the magnetite
becoming a bit rounded; i—early garnet assuming brick-red color fine grains and late garnet assuming maroon and coarse crystal form: j—early mag-
netite occuring as brecciated form cemented by late magnetite or garnet; k—in the banded iron ores from the inner to outer, andesitic tuff> mag-
netite, garnet> actinolite, epidote, calcite etc. appearing successively and magnetite assuming zigzag form with garnet indicating their formation at
the same time by metasomatism: I—at the 2 930 exploratory level, epidote enclosed by K-feldspar, and veined calcite and disseminated magnetite
well developed: Mag | —early magnetite;s Py | —eatly pyrites Grt | —early gamet: Mag |l —late magnetite;s Py |l —late pyrites Grt |l —late
garnet; Cep—chalcopyrite; Act—actinolite; Ep—epidote; Kfs—K-feldspar: Cal—calcite
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Fig. 4 Photomicrographs of host rocks and ores from the Chagangnuoer iron ore deposit
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a—plagioclase phenocrysts Cabout 5% ) matrix assuming hyalopilitic texture { — ); b—fragmental texture, plagioclase mineral shards Cabout 30 % ~
40% ) assuming short prismatic, angular and irregular forms ( — ); ¢—basaltic andesite assuming tholeiitic texture, with granular pyroxene and
cryptocrystalline filled in the fissures of stripped plagioclase ( — ); d—anhedral diopsides radial actinotite and irregular plagioclase of replacement
remnant ( — ): e—magnetite and garnet in flattened contact relationship, indicating that they were formed at the same time Creflected light): f—
metasomatic texture, fine-grained magnetites replacing garnets» making the latter isolated (reflected light): g—intersertal texture» anhedral mag-
netite packed in the crevices of granular gamet, implying that the latter was formed earlier than the former (reflected light): h—magnetites occuring
as allotrio-hypidiomorphic texture and in relatively good ecrystal form reflected light ); i—poikilitic texture» granular magnetite in core» ring
hematite and outer chalcopyrite containing the two minerals, and anhedral pyrite filled in the fissure, indicating the mineral sequence of magnetite-
hematite-chalcopyrite or pyrite Creflected light ): Pl—plagioclase; Px—pyroxene: Act—actinolites Di—diopsides Mag—magnetite; Grt—garnet:
Py—pyrites Cep—chalcopyrites Hem—hematite
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Table 1 Name and location of samples for electron microprobe analyses from the Chagangnuoer iron deposit

1 CG002 ZK3001 395 m
2 CGO0S ZK3001 394 m
3 CG0O07 ZK3002 74.5 m
4 CGO008 ZK3002
5 CGO11 ZK3002
6 CGO14 7ZK2201 218 m
7 CG021 ZK3001 424 m
8 CG023 7ZK2201 309 m
9 CG024
10 CG026
11 CG028 PD2930 645 m
12 CGO31 PD2930 645 m
13 CG042 PD2930 725 m
14 CG043 PD2930 725 m
15 CG045 PD2930 744 m
16 CGO053 K11002 198 m
17 CGO65 ZK11002 414 m
18 CG0O76 ZK11002 531 m
19 CG119 ZK11401 667 m
20 CG173 ZK4001 395 m
21 CG174 7ZK4001 392 m
22 CG182 ZK4001 411 m
23 CG183 ZK4001 412 m
24 CG193 ZK3802 521 m
25 CG228 PD3170
26 CG245 PD3170
27 CG247 PD3170
o AWMALBERT A
Alm+Sps O BUR BT R
+ PIECREESR T R
AGHREST A
AREALHERANRT R
ORBEE (WRE)
x AR LKA Gas-
par et al. 2008
Ca
Grs Adr
5
Fig. 5 Ternary plot of garnet compositions in the
Chagangnuoer iron deposit 3.2.2
Adr— Grs— Alm— 12
Sps— 3 Di
Adr—andradite Grs—grossularite Alm—almandine Hd Jo 6

Sps—spessartine

28.68% —87.46%



314

YL'Z vO'T 61°¢€c TL'€9 €16°C LOB'G ¥90°0 1€0°0 69C°T 900°0 9EL'0 9S0°0 626°C 08'S6 €0'C 800 000 000 99°Cc 90°C 16°0 7981 60°G 8r'L 060 80°Sc T-1£600D

8C'T 6L'T ¥8°CE T0°T9 9S8°C €00°0 8E0'0 €S0°0 6611 6000 99L°0 LI0'0 vd0'E L8'86 SO0 00'C 000 ¥0'C vC'€E T0°0 9S'0 L9'8L 00°C TII'8 9r'0 CL'LE 1820DD

SS'T vE'l S8'%E C1°C9 C88°C €00°0 9¥0°0 Or0'0 T¢Z'T 0000 OSL°0 LO0'0 TZ0'E ¥S'86 00°C T16°C 000 100 Iv'€E €0°0 L9°C L8'SL 080G 06'L <10 CS'LE 92000

6C°T L8O €1°9¢ SE'T9 C16°C 800'0 6€0°0 920°0C 1TC'T 766'0 L9L°0 CTI0'0 €00°E LE'B6 006 ¥B'0G 00 S0'C 99'¢c L0 LS'G 9P'8L €06°C 908 020 62°LE 192000

86T LE'T TT'LS L6°LE €£8°C 920°C LLB'Q Tv0'0 €5L°C 600°0 T€2°1 100°0 <20°t 19'86 00°C 060'C 000 00°C 99'¢c 720 SI'T SO'CL 00°C 9C°€l <00 SE'8E €000

LS'T 62°0 T£'0F 0S°LS 616°C 010°C LPG'0 600°0C vPI'T 0600 9¥8°0 ¥YIG'0 T00'E S6'86 00'C 16°C 000 00°C TI'vE 800 69°C 9C°LL 00°C 868 ¢€C'0 8S'LE TIT0OO

'l TTB 66'Cy €6'PS CI6°T LIB'G 960 900°0C 880°'T T60°0 Z68°C 6000 610°E L6'86 060G <0G 100 000 LI've SIT'6 #S°G 99’9l 200G 1IS'6 SI'0 S6°LE STIOOD

780 000 OL°0 L8'L6 9L6°C SI0'0 ST0'0 0000 696'T 206'0 LOG'0 000’0 600°t 60'86 000 00°C <00 00°0 LZ'EE CTI'0 9£°6 61'8C 0" LO'G 00'0 €06°9E vvIGDD

0T PvL'O 08°Sy 98°0S T98°C LIG'O 096°0C C0'0 v00'T 000°0C 0L6°0 TI0'0 6C0°¢ 61°00L G006 S6'C 600 106 60'PE ST 06'C S9'SI 00°C OGSOl 61°0 998 TVIGOD

0
29T 60°T 0SSy ¢r'IS v68°C 11070 870'0 Ce0°0 vZ0'T 000°0 L96°0 CI0'0 666°C 16°L6 00°0 00'C 600 €06 09'¢E 60°0 TIL°G IL°ST 00°C 120l +v2'0 T€'LE 9TI0DD

61°C 80'C 1S°CS v8'Ck IS8°C BI0'0 S90°0 790°0 ¥S8'C 16060 8CI'L 0600°C TT0'E Ir'66 00°C 00°C 000 100G €8'¢€E 600 86'C C6'tl 200G 8T'CL 00°0 8T8 CTI0DO

I8°'T LE'T TT'Ly T0°6F v98°C 910°C ¥SG'0 1¥0°0 CL6°0 T100°0 OI8'T <200 v00't 19'66 060G S0'0 00°0 000 06°cc €10 080 9¢'Cl 00 L8'GI LE'Q T1'8 CTIIGDD

006°0 910°€ PE'66 YO0 B0 TO'0 00°0 SE'ee 80'C 9C°0 9L°LZ P80 €0°T T16°0 €L°9¢ S80GDD

S6'T 00°0 8P'SE 80°€9 0L6°C 110°0 CE6'0 0000 L9C'T G0G'0 9IL°0C CO0'G ¥00'E SL'86 200 <0'C 000 0006 ZCPE OL'C 9P'0 IL'8L 00°C OS'L +0'0 60°LE €800DO

L8°0 00°0 ¥9°0 68°L6 086°C 810°0 970°0 0000 vL6'T 00G'0 SI0°0 0000 966°C €5°L6 00°C 00°C 000 00°¢ IL'€c SI'0 LE'Q OL'8C 00°C SI'G 000 99°CE TBO0DO

LLT 00°0 LO'Ty 6£°9S ¥88°C 120°0C CSB'0 000°0C TIL'T 200’0 LF8'0 690°0 €86°C 01'66 00'C T0°C 000 00°C 08'¢cc 810 LL'G 699l 260G <06 9I'T 9r'LE €L0O0OO

80°C 89'T SI'Sy TL'0S 8.8°C T16°6 2980 0S0°0 CI0'T 00G'0 986°0 S00'0 €66°C S6'86 €0'C 00'C 100 0006 €L°€c 010 7T6°C 00'9T 00°C IS'OL 60°0 8S'LE TLOOODO
€91 €€'T 92°SE 99'19 Lv6°C 000°C 0S6°0 Or0'0 8¥C'T 000 ¥LL'G 0000 €96°C 65°L6 00°C 060G 000 T0°C 99'¢c 00°C <CL'C 98'8L #0'G #0'8 00°0 LT'9¢ €C0000

966°0 7£0'0 LEC'Q €9Z°T 000°0C 969°0 000°0C C90'¢ ¥I1'86 90°0 S0°C 006'0 20'0 SO'EE SB'0 6F'C €C'6l 00°C 0OE'L 00°0 88'LE 67C00DD

g
g
G
4
4
e
4
19°6 89'G OVt 98'v6 S€6°C OI0'C B8IG'0 0C0°0 L88'] T0G'0 00T
¢
<
4
4
4
SI'T 9¢'T T6°C 87'¥9 798°C
&

6T 06060 99'vr vO'ES 00T'€ 000'0 ¥90°0 0000 6IL'T 906°0 798°0 800'0C 006°C 98°L6 000 LS'C €00 180G 95 ¥E 0600 060 86'SI 60°C PL'8 €1'0 L8'vE €C00DD

6£°C Tr'l 89'Cr 62°ES O¥V8'C 900°0 1,00 P00 1SO'T 0000 12670 900°C SEB'E 6266 G0'0 000G 0600 00°C €r'eE S0 90'T 6¢' 9l 10°C 986 11°0 608 1-C00DD

sdg wy s Py B N UN . pd L D V1L S PEOL ON Od OB O®”N OB OIN QWA Pd 0% OV Ol OS S

200

sodap uody Jonusuesey) oY) WO SPUIES ANeIudsaIdor Jo squw pud pue suontodoxd uor « (o MAat y sashfeue aqordosome uondd[F T Aqe],

CRY YRR (%/ MR FHUL B SO BD MR HNE 1%



201

N

BTHE LR LB R R R R ) AL B

7N

#

% M TR R BSOS RV RSSO DRV BT — O] PR

06°T T6°0 90797 9S°0S 8.8°C 910°0 LSO'0 LTO'O ¥00'T 0000 186°0 800°0 vI0'€ T8'86 00°0 €00 000 000 6L°€C ¥I'0 #8°0 TS'ST T0°0 LPOT €1°0 06L& OI-LPTOD
€6°T T6°0 SL'8P ST'8F 998°T ¥T0°0 6£0°0 LI0'0 67670 TO0'0 TCO'T €20°0 TCO'E TH'66 000 00°0 000 000 66°€€ 0Z°0 650 €°%L T0°0 T0°IT 660 OF 8 LLKZOO
19T 260 L9°Sh TI°TIS T88°C TZ0°0 8¥0°0 LZO'0 +10°T 000°0 OL6°0 +10°0 600°€ LI'66 00°0 $0°0 T0°0 000 €6°€¢ 8I°0 TL°0 ZL'ST 00°0 6801 ¥2°0 L6'LE SLWTOD
IST 170 +I°Lb 90°0S T88°T 0L0°0 SHO'0 +00°0 88670 €00°0 £86°0 9¢0°0 ¥00'€ T1°66 10°0 €0°0 00°0 00°0 66°€€ 920 L9°0 66°FL #0°0 ¥SOT 190 86°LE T-LYTOD
SS'T 8T'T €6°9% LS'6F L68°T ST0°0 9¥0°0 8S€0°0 T66°0 T00°0 LOO'T S00°0 966°C TL'86 00°0 100 00°0 000 96°€€ SI'0 69°0 9F'ST €0°0 €L°0T 80°0 T9°LE 8SHTD
61°T T6'T OL°9v LL'6F 648 600°0 SE0°0 LS00 68670 T00°0 966°0 910°0 +00°€ T0°66 00°0 000 00°0 00°0 S8°€E 80°0 €50 9L°ST €0°0 S9°0T 920 +v8°LE 9SHTOD
OL'T €8°0 6T°%h 6L°TS 606°C TIO'0 TSO'0 STO'0 #SO°T 000°0 €76°0 $T0°0 086°C TE'86 TO'0 000 00°0 000 #8°€E OI°0 SLO 60°9T 000 866 Op0 SI'LE +SHOD
v6°T TL'T 0S°Ly Tp'8P 898°7 €10°0 850°0 TS0°0 $96°0 000°0 6Z0°T 1200 68677 9£°00T 00°0 00°0 00°0 000 SI°'PE TI'0 880 TSST 000 ¥I°'IT 980 LI'S8E TSHZOD
LT 0E0 839 8L°06 0S6°T TI0'0 8€0°0 600°0 LT8'T TOO'0 ¥8T°0 000°0 TR6'Z 98°L6 TO'O SO0 00°0 00°0 vO'€E LI'0 SSO S£°9T T0°0 L8'T 000 6L°SE S-8TToD
TET 00T 8L'E SPE6 Sh6°T $I0°0 OPO'0 0£0°0 LSR'T 000°0 TET'0 TO0'0 [L6°C LE'L6 00°0 €0°0 00°0 00°0 OL°TE TT°0 9S°0 LTLC 00°0 €€°T T0°0 SE°SE €870
6T 670 61°0 £6°96 SS6°C 02070 THO'0 STO°0 6S6°T LO0'0 SSO°0 00070 696°C LZ°96 00°0 LOG 00°0 SO0 TE€ETE SI'0 850 99°LZ TI°0 SS°0 000 6L°vE T-8T20
TET TE0 YEPE TLE9 6£6°T 60070 OV0°0 OT0'0 €LT°T 000°0 STL'0 9T0°0 986°C Te'66 00°0 T0°0 00°0 000 STHE 80°0 850 SI'6L 000 8L LT STLE T-€8I00
P T $0°0 0E°LE 9L°09 L68°T 900°0 SHO'0 TO0'0 S6I'T €00°0 69L°0 $LO'0 9L6°C OL'S6 £0°0 €0°0 00°0 00°0 L9°€E SO0 L9°0 T8LL SO0 TI'8 TTT SO°LE +6IID0D
12T LI°E $8°T€ TL'€9 €/8°C T00°0 9€0°0 #60°0 $9T'T 0000 6IL°0 TOO'O £20°¢€ vI°86 000 000 T00 000 TL'TE TO0 €S0 €007 000 €5°L €00 6T°LE T-SH0OD
sds wy sy py B) 0 SN WA LD 2D 0D VIS BRLON 0 OB OBN O OSN QWA OPd F0UD OV L OS =%

7 AL, panuruo)

L%



202 31

3 Wgp %
Table 3 Electron microprobe analyses wg %  ion proportions and end members of representative clinopyroxenes
from the Chagangnuoer iron deposit

CG002-8 CGO05-1  CGO07-4  CGO11-4 CGO26-8 CGO42-2 CGO45-2  CGO53-1  CGO65-1  CG182-4  CG182-5 CG183-2

SiO, 46.82 53.96 52.58 51.21 54.992 46.13 51.96 52.53 49.71 52.29 45.82 50.18
TiO, 0.01 0.00 0.12 0.05 0.000 0.09 0.00 0.17 0.42 0.05 0.08 0.09
ALO; 5.19 0.30 1.51 1.38 0.214 5.35 0.28 3.75 6.51 2.47 6.79 4.29
Cr,04 0.05 0.02 0.03 0.13 0.189 0.05 0.056 0.02 0.04 0.04 0.06 0.08
FeO" 24.74 3.73 6.95 7.29 16.712 25.13 12.70 10.03 15.87 17.11 21.69 20.62
MnO 0.41 0.66 0.30 0.57 2.275 0.49 0.45 0.11 1.05 0.33 0.29 0.29
MgO 7.17 16.01 13.40 12.77 12.553 6.66 9.88 16.61 11.77 12.81 9.05 10.01
CaO 11.74 25.29 25.09 24.80 12.361 11.63 23.85 12.61 11.77 12.32 11.98 12.14

Na,O 0.41 0.09 0.13 0.09  0.214  0.54 0.23 0.48 0.71 0.23 0.62 0.30
K,0 0.90 0.02 0.00 0.00  0.131 0.94 0.00 0.24 0.15 0.23 1.14 0.52
NiO 0.00 0.00 0.04 0.06 0.02 0.00 0.03 0.00 0.03 0.00 0.00 0.00
P,0s 0.00 0.03 0.07 0.00 0.00 0.00 0.00 0.03 0.02 0.03 0.02 0.01
6 4 \@
Si 1.90 1.98 1.96 1.95 2.08 1.88 2.00 1.98 1.90 2.01 1.83 1.95
Al 0.10 0.00 0.04 0.05 0.00 0.12 0.00 0.02 0.10 0.00 0.17 0.05
Al" 0.14 0.00 0.02 0.01 0.01 0.14 0.01 0.14 0.20 0.11 0.15 0.15
Ti 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.01 0.00 0.00 0.00
Cr 0.00 0.00 0.00 0.00 0.01 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Fe* 0.05 0.04 0.03 0.05 0.00 0.08 0.01 0.00 0.00 0.00 0.16 0.00
Fe?! 0.78 0.08 0.19 0.18 0.54 0.77 0.40 0.32 0.51 0.56 0.55 0.68
Mn 0.01 0.02 0.01 0.02 0.07 0.02 0.01 0.00 0.03 0.01 0.01 0.01
Mg 0.43 0.88 0.74 0.73 0.71 0.41 0.57 0.93 0.67 0.73 0.54 0.58
Ca 0.51 1.00 1.00 1.01 0.50 0.51 0.98 0.51 0.48 0.51 0.51 0.51
Na 0.03 0.01 0.01 0.0l 0.02 0.04 0.02 0.04 0.05 0.02 0.05 0.02
K 0.05 0.0 0.00 0.00 0.01 0.05 0.00 0.01 0.01 0.01 0.06 0.03
Di 30.46 87.46  74.88  73.56  53.66  28.68  56.62  66.54  47.18  52.15  38.36  41.05
Hd 68.55  10.48  24.17  24.58  40.81  70.13  41.91  33.22  50.43  47.10  60.94  58.28
Jo 0.99 2.06 0.95 1.86 5.53 1.19 1.48 0.24 2.39 0.76 0.70 0.67
FeO'— Di— Hd— Jo— %
Jo 54.22% 10.46% —~
O KRBATT o 70.13% 44.22%
O S8k 7 0.24% ~5.53% 1.57% -
A WERLREKE
6
B a IQnA o 0n
Di = = Hd 3.2.3
6 7 4
Fig. 6 Ternary plots of pyroxene compositions from the SiO; 38.65% ALO;
Chagangnuoer iron deposit 11.81% FeO' 20.09% CaO 22.64%
Hi— Di— Jo— MgO  2.89%  Ti Ni Cr Mn

Hd—hedenbergite Di—diopside Jo—johannsenite Al Ca Fe Mg
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Table 4 Electron microprobe analyses of representative epidote from the Chagangnuoer iron deposit
SiO, TiO, ALOs Cr, 05 FeO" MnO MgO CaO Na,O K,O NiO P,0Os Total
CG002-10 37.33 0.00 10.66 0.00 15.25 0.76 0.14 33.96 0.01 0.01 0.01 0.05 98.20
CG023-2 35.60 0.00 0.41 0.03 28.32 0.99 0.08 32.26 0.00 0.01 0.09 0.00 97.77
CG023-3 43.90 0.29 7.91 0.11 26.86 0.58 5.50 11.86 0.70 1.64 0.00 0.00 99.34
CG119-1 37.39 0.05 20.88 0.01 14.04 0.04 0.03 23.13 0.01 0.01 0.01 0.00 95.58
CG119-6 37.76 0.02 21.08 0.00 14.08 0.03 0.01 23.23 0.00 0.00 0.00 0.01 96.22
CG173-3 40.68 0.03 10.22 0.22 27.54 2.31 10.75 0.11 0.02 0.03 0.00 0.00 91.88
CG247-3 37.89 0.20 11.52 0.03 14.56 0.94 0.21 33.91 0.01 0.02 0.00 0.00 99.28
FeO"
90 % 1987
1997
Adhﬁfn~9189Ch&yw\6121 Alm + Sps 0.84~4.38
Fe Mg Disg 68~87.46Hd10. 46 70.13J00.24 - 5.53
3.3
Ta Mein- 48 5
ert 1992 FeO  Fe,0; FeO" 88.64 % ~
1982 1990 95.25% 92.00% SiO, 0~1.93%
2007 2011 - 0.95% ALO; 0.01% ~1.61% 0.65%
TiO, 0~0.08% 0.01% MnO
7h 0~ 0.19% 0.05% MgO 0~
ol N\
SR et "1992 0.73% 0.15% CaO 0~0.65%
o/ — .
S0% 0.24% Na K P Ni
Alm+Sps

AR ERGT

ERIERET

Grs ) bayiiva Adr
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Fig. 7 Ternary plot comparisons of garnet and pyroxene compositions between the Chagangnuoer iron deposit and major large

skarn deposits in the world modified after Meinert

1992
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Table 5 Electron microprobe analyses of representative magnetite from the Chagangnuoer iron deposit

SiO, TiO,  ALO;  Cr0O;  FeO' MnO MgO CaO Na,O K,O P,0s NiO Total
CG005-2  0.11 0.00 0.11 0.09 94.25  0.01 0.02 0.00 0.03 0.00 0.00 0.00  94.63
CG005-4  1.90 0.01 0.29 0.08 91.91  0.05 0.15 0.37 0.05 0.00 0.01 0.00  94.82
CG00s-5  1.93 0.05 1.26 0.07 91.27  0.07 0.40 0.52 0.16 0.10 0.01 0.00  95.83
CG007-1  0.32 0.01 0.24 0.00 94.64  0.07 0.07 0.00 0.01 0.00 0.00 0.00  95.36
CG007-5  0.32 0.06 0.32 0.09  93.52  0.00 0.01 0.11 0.05 0.02 0.03 0.03  94.54
CG008-1  1.59 0.00 1.56 0.03  90.98  0.07 0.32 0.45 0.09 0.05 0.02 0.00  95.15
CG008-4  1.72 0.00 1.44 0.06 90.27 0.03 0.18 0.63 0.10 0.02 0.02 0.00  94.46
CGO11-1  0.63 0.03 0.36 0.06 92.92  0.00 0.03 0.11 0.10 0.00 0.00 0.02  94.27
CGO14-1  1.11 0.01 1.17 0.06 91.61  0.08 0.20 0.33 0.16 0.02 0.01 0.00 94.75
CGO14-3  1.36 0.01 1.35 0.04 90.20  0.00 0.16 0.45 0.12 0.00 0.00 0.01  93.69
CGo14-6  1.71 0.00 0.98 0.13  89.91  0.09 0.11 0.65 0.05 0.04 0.00 0.00  93.66
CG021-1  0.56 0.03 0.35 0.09 93.64 0.08 0.06 0.13 0.05 0.02 0.00 0.00  95.00
CG021-3  0.29 0.02 0.13 0.03  93.74  0.07 0.00 0.00 0.07 0.00 0.00 0.02  94.37
CG021-4  0.00 0.00 0.05 0.04 94.35  0.00 0.00 0.00 0.03 0.00 0.00 0.00  94.48
CG023-1  1.33 0.08 1.04 0.22  90.24  0.08 0.12 0.43 0.11 0.05 0.00 0.01  93.71
©G023-4  1.55 0.01 1.13 0.04 90.92  0.08 0.20 0.41 0.11 0.03 0.00 0.00  94.47
CG026-2  1.33 0.06 0.66 0.01  91.23  0.01 0.26 0.34 0.23 0.03 0.00 0.07  94.22
CG026-3  0.48 0.00 0.48 0.06 93.36 0.07 0.24 0.13 0.00 0.00 0.00 0.00  94.82
CG026-5  0.50 0.01 0.53 0.04 92.70  0.13 0.15 0.08 0.00 0.03 0.00 0.02  94.18
CG026-6  0.05 0.00 0.02 0.06 93.76  0.00 0.01 0.00 0.00 0.00 0.00 0.00  93.90
CG031-2  1.17 0.06 0.16 0.07  92.18 0.19 0.00 0.14 0.00 0.00 0.00 0.00  93.97
CG042-1  0.93 0.02 0.06 0.00  92.61  0.18 0.03 0.06 0.00 0.00 0.00 0.00  93.89
CG043-1  1.50 0.00 0.26 0.13  91.35  0.07 0.10 0.27 0.02 0.00 0.02 0.00  93.71
CG076-3  1.24 0.04 0.67 0.00  91.64  0.05 0.11 0.25 0.03 0.11 0.00 0.00  94.14
CG119-3  0.18 0.00 0.01 0.06  92.66  0.07 0.02 0.00 0.00 0.00 0.01 0.01  93.02
CG119-5  0.04 0.02 0.01 0.07  93.46  0.00 0.01 0.00 0.03 0.00 0.02 0.00  93.65
CG173-1  1.85 0.06 1.12 0.37 89.61  0.11 0.29 0.56 0.04 0.00 0.00 0.00  94.01
CG173-4  0.94 0.04 0.69 0.06 91.79  0.10 0.23 0.34 0.08 0.01 0.00 0.01  94.29
CG174-1  0.09 0.06 0.09 0.04  94.03  0.02 0.00 0.00 0.00 0.00 0.00 0.00  94.33
CG174-2  0.58 0.06 0.30 0.07  91.54  0.00 0.02 0.12 0.01 0.00 0.00 0.00  92.70
CG182-2  0.10 0.03 0.30 0.05 95.24  0.09 0.07 0.00 0.00 0.00 0.00 0.02  95.89
CG182-7  0.90 0.05 0.99 0.01  92.37 0.03 0.19 0.23 0.05 0.02 0.00 0.00  94.85
CG182:9  0.92 0.08 0.75 0.01  91.19 0.04 0.09 0.21 0.14 0.04 0.00 0.07  93.52
CG182-10  1.05 0.01 0.07 0.00 90.14  0.00 0.29 0.00 0.00 0.00 0.01 0.00  91.57
CGI183-3  1.68 0.03 1.56 0.00 90.10  0.00 0.31 0.56 0.12 0.02 0.00 0.00  94.37
CG193-1  0.89 0.07 0.10 0.08 92.19  0.03 0.02 0.12 0.00 0.01 0.00 0.00  93.50
0G228-2  1.28 0.00 0.94 0.05 91.38 0.03 0.13 0.44 0.14 0.00 0.00 0.00  94.39
0G228-4  1.41 0.02 1.30 0.03  90.26  0.02 0.41 0.50 0.11 0.00 0.02 0.00  94.07
CG228-6  1.10 0.00 0.96 0.03 91.32  0.04 0.19 0.34 0.13 0.06 0.01 0.00  94.19
CG245-1  1.52 0.02 1.57 0.04 88.79  0.02 0.73 0.42 0.13 0.08 0.00 0.00  93.29
CG245-3  0.80 0.01 0.53 0.02 93.86 0.14 0.15 0.18 0.07 0.03 0.00 0.00  95.78
CG245-5  0.22 0.00 0.32 0.05 94.12  0.00 0.02 0.02 0.00 0.00 0.01 0.00 94.76
CG245-9  0.30 0.00 0.15 0.06 93.51  0.00 0.01 0.02 0.00 0.00 0.01 0.00  94.06
CG247-2  1.23 0.00 1.04 0.03 92.12  0.04 0.22 0.26 0.05 0.11 0.00 0.00  95.10
CG247-4  0.65 0.00 0.42 0.35  93.04 0.07 0.05 0.16 0.02 0.02 0.00 0.00  94.77
CG247-6  1.31 0.00 0.73 0.28 90.76  0.05 0.07 0.30 0.07 0.02 0.00 0.00  93.59
CG247-8  1.25 0.00 1.02 0.08 90.70  0.06 0.09 0.40 0.00 0.05 0.00 0.03  93.68
CG247-9  1.63 0.03 1.61 0.44 88.64 0.12 0.48 0.3 0.18 0.06 0.01 0.00  93.79

FeO"
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Mg Mn Ca Si FeO Fe,O5 87.13% ~92.56% SiO,
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1979 0~0.03% MgO 0~0.20% Ti Cr Ni
1984 1991 Ca Na K P
5 6
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Table 6 Electron microprobe analyses of representative hematite from the Chagangnuoer iron deposit
SiO, TiO, ALOs Cry,04 FeO" MnO MgO CaO Na,O K,O P,0Os NiO Total
CG182-1 1.21 0.01 0.01 0.03 87.13 0.03 0.00 0.00 0.00 0.02 0.00 0.01 88.44
CG182-3 0.10 0.00 0.24 0.04 92.56 0.00 0.00 0.00 0.00 0.00 0.00 0.00 92.95
CG182-6 1.04 0.01 0.00 0.00 89.23 0.03 0.00 0.00 0.02 0.00 0.00 0.00 90.33
CG182-8 0.14 0.00 0.00 0.02 91.12 0.02 0.00 0.00 0.01 0.00 0.00 0.01 91.32
CG182-10  1.05 0.01 0.07 0.00 90.14 0.00 0.29 0.00 0.00 0.00 0.01 0.00 91.57
FeO"
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Table 7 Comparison of representative elements in magnetite between different genetic types of iron deposits

T, 0.085 76 0.124  0.04429 0.0708 5 0.106 21  0.009 3 0.05 11 0.066 26 12.83 543113 0.6729  0.23 11 0.026 48
V205 0.045 79 0.3 12 0.03 5 0.006 21 0.0015 3 0.009 11 0.006 26 0.6 0.852 13  0.266 9

AbO;  0.306 73 14 0.24 29 0.335 0.233 10 0.28 3 0.56 11 0.42 26 4.53 1.516 12 14211  0.649 48
Cr05 <0.001 0.034 5 0.007 19 0.00186 3 0.02 0.523 13 0.078 48
MO 1.36773 2.0654 0.11229 0.2285 0.146 10  0.262 3 0.31 11 0.48 26 2.2 1.467 13 0.5259 1.8 11 0.146 48
CaO  0.30587 0.597 4 1.03 0.596 5 0.03121 0.3033 0.44 11 1.19 26 0.177 9 0.4 11 0.243 48
MnO  0.313 68 0.28 29 0.04520 0.043 3 1.64 11 0.51 26 0.51 0.112 13 2.39 11  0.053 48

1984 %

(1] . 1998.
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