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Abstract  The Mengku skam deposit is the largest magnetite deposit in Xinjiang. The orebodies are hosted by amphibole fined-
grained gneiss and amphibolite (the protoliths are volcanic rocks) in the Lower Devonian Kangbutiebao Formation. This deposit has
identified iron reserves of 110 million tons with a average total iron grade of 44% . Skam is widespread and closely related to the
orebodies. The skam stage mainly witnessed the development of such minerals as andradite and diopside, and the late skamn stage was
characterized by the appearance of abundant actinote, chlorite and diopside, accompanied by the appearance of magnetite. The types of
primary fluid inclusions in garnet of the skarn stage are complex, with homogenization temperatures of 348 to S00°C and corresponding
salinities of 9. 6 to 12. 85 wt. % NaCl equivalent. Homogenization temperatures of liquid-rich inclusions in diopside associated with the
late skarn stage range from 241 to 490°C and their salinities vary from 10. 73 to 12. 96 wt. % NaCl equivalent. Homogenization
temperatures for quartz inclusions containing daughter crystals range from 348 to 458°C and their corresponding salinities range from
38.2 to 57.1 wt. % NaCl equivalent. Homogenization temperatures for two-phase inclusions in quartz vary from 166 to 382°C and their
salinities are 9.6 to 13. 04 wt. % NaCl equivalent with an average of 11.31 wt% NaCl equivalent. Homogenization temperatures of
liquid-rich inclusions in calcite vary form 145 to 265°C , with a salinity of 1.23 to 9.6 wt. % NaCl equivalent. Fluids evolved from
high- and moderate-temperature and moderate-salinity fluids through moderate-temperature and moderate-salinity fluids to low-
temperature and low-salinity fluids. 8*S values indicate that sulfur was mainly derived from the homogenous mantle reservoir, but some
sulfur from strata was introduced at the late stage. Carbon, hydrogen and oxygen isotope components show that the fluids replacing
volcanic rocks were mainly late magmatic hydrothermal solutions and that meteoric water was introduced in the hydrothermal solutions in
the late stage of the evolution.
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241C ~490°C, & K 4 10.73 ~12.96wt% ; &-F 9 5 £ 6, XIR3g— B A 348C ~458°C , & & 4 38.2 ~57. 1wmi% , B X A&
G EKREH—REAE 166C ~382C X ), £ HH 9.6 ~13.04wt% , FH 11.31wt% ; FHE P HROLEKLAYH —B A H 145C
~265C, %% 1.23% ~9.6% A AAABFE LA RO T HBPFLAL PR T F LA AKEN KBS K09 RIS
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Fig.1 Regional geological map of Southern Altay (after Wan et al. , 2006)
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Fig.2 Geological sketch map of Mengku iron deposit ( modified
from No.4 Geological Party, BGMRED of Xinjiang, 2003)
1-Lower Devonian upper Kangbutiebao formation ( tuffaceous sandstone,
leucogranulitite ) ; 2-Lower Devonian lower Kanbutiebao formation

(amphibole metadolerite, gneiss) ; 3-Upper Silurian Songkemu formation
(schist, gneiss ) ; 4-Late Hercynian granite; 5-Early hercynian granite;
6-Ore body; 7-Fault
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Fig.3 Typical minerals in Mengku iron deposit

A zone of amphibole leptynite and gamet; B-magnetite and chlorite replace with gamet; C-diopside intergrowth with magnetite; D-calcite cuts

garnet, chlorite and epidote
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Fig. 4  Cross-section of iron orebody along the No. 110

exploration line ( modified form the 4® geological team of
Xinjiang)
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®1 REGVEVUERMF
Table 1
deposit

Generated sequence of minerals from Mengku iron

LE—Bid
pALgE

TR A3
T8 B EENR WERY KA B

Fea
WK
o
T
HRA
fi%k
120
N
BED
1ok
FHA
=37 ]
g®Hh
Tk

KM RAAELE, REAEKSHMBATESYEREX
Z(HHE) BRUAFELERETH. RSB IE>H
LINKAM THMSG-600 ¥ # & , X% & HE1T T R Y R il
o HUTHBREREN -196C ~600°C , #4518 B L FHE
EERHO.5C/ 4 H—-RBEERRENMNF2C, KABEER
BIRENTF 0.2C , WikKEHR £0.1C,

3.1.2 kAGEARBRAES

HEZTKPHRASEERE. FIVVIEELEAH
88O GFE AR TRAEENEERT Y. HE
BART MR GHEAE EER AR FRaPHEREE
TER5R.

AHARYFENBRNARY Y, @ R kYyERE
L2 B HIE A K2 NaCl-H, 0 B, 3 — 25 7] LRI 53 9 Y
FhAR . BERAERK. ESACEE A haEEME-H
ARE, ERAEEE SA) BSHEMBEMALR, SHER
B 10% ~40% , 280k 20% 245 , Kl — % 10 ~ 1Spum, 2>
¥k 20 ~25um, GEEERBE HR FHUR. BLL
BESEWRERELD, SHEIEE 70% (B SB), 4548
B Rasm, m - S AR EEEES AR K
HARGERR, KH—8H 10 ~20pm, EHEDE Sum £
o B-REBEKES, —BRAES ~25um Z 6], H 4 10 ~
1Sum WEEEEE , LHERHMIR,

ERAEY FAENBEARIR AN BYA =L, 58
HEHL SR FERERNERG T REQRETIERE
BAEEE, SRR AR AR (B 4C) , SEFH
BAE 10% ~60% 206, L 10% ~30% B &, K#i—H| S ~
25um, K ZH K HAE 10 ~20pum Z 8],

AET YT REABEKSERE, FAOEELUITE
FEBEFHEREMETTFROSHAERE B H4SEE
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Bk, ETROBBEPRTSEBEFHES, M SEME
FR(ED), SE—B & aBEERN % ~20% , L
BEPTFRESENEBHEEREMTFEER, FRA
NaCl, B MBS ER, WA K I BRERE,
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FRARAERAYB R =Y, FAE R RE RS
— R E(E SF), Sk —# 5 a ik kR 5%
~0% 28, EHE 0 ERH ABEEAENFE . KA.
WEE AR, GEEENED, K—B/MT 10um,
{He % 15 ~20um &,
3.1.3 aXpH—RAFEE
AEGaREY—EERLTEE R 348°C ~500C , V-1
403.7C, [P B &Y —HE#id 500°C , %f BE #9455
TEER 9. 6 ~12. 85wt% , 3 11. 16wt% , BIEH I~
BTSRRI, 0 241°C ~490°C , ¥4 360. 1°C, Xy p#h A 1k
FEETE 10.73% ~ 12. 96wt% Z 6], F-1 11. 81wt% , AHEXK
BB —RETE 166C ~382°C Z[A], #{8 223C, %t
RIEhEE R 9.6% ~13.04wt% , ¥4 11.31w% , EF RN AE
WEEUFRHER AL, 7 348C ~458C 2, ¥y
450.8°C , B IKEbFE 7E 38.2% ~57.1% 2[5, ¥ 50.5% ,
FREMEROERAY—REEHBEEAE 145C ~265C2Z
i, 214.6°C , X7 R BAE, T M 1. 23% ~9. 6wi%
ZIE, ¥ 5.9%% , BRELBERT WY —BESREN
E g 6.,

3.2 MEHE

Wk TREGD KB R K E 69 4, Mikn R0 &
gr WIREER AT BREE(£2), St RRA, S
{E AL T FTE +1.9%0 ~ +13.98%0 2 [A] B2 6*S K TF
+10% IR RAVE TS, e K B BRER B 6%S HHTE + 4%0 ~
+8%eZ [, HEATHAENESAHIFHE(ET) , HK S
BRI A

3.3 EEUEK

AR TAEM R B R ERT R PGSR B AR
77 SERMEMAGK, WA+ H i RRF BT 7= PR
BRFATRAME LR EHFT, BRI ERIAR A BrF, AR
HATALFR, ARG 4E MAT 251 EM 4 B X k75 /9 CO, AT
R E BN E, L SMOW Wiz, SHEER
£0.2%0, SR EMESHEIBRPERBNER H,0 HE
W, H,0 F0 H, 22 18 9 1R 3 38 B &5 i JR 3 A A BN 45
BOHHETEN. #R2HEE, ZRHKIREaERE, B
R R IMBR B ARE 5 R BUR A HilA AR H0,H,0 5
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Table 2 Composition of sulfur isotope in the Mengku iron deposit
Fe BEHE  EEAR (10-) Ligop 3 a2 E- R LUERGE (j_i) gz 3t
1 25 By +4.0 36 ¥E &5y +3.83
2 K& &y +9.5 37 va E LU +7.73
3 W REy +9.9 38 A Ry +4,95 ®
4 K& By +6.2 39 BBE e +6.34
5 K& B +10.4 40 By +2.4
¥ 6 LE . Eeky +9.0 41 v +4.6
7 ¥E  EEF T 49.0 2 B +6.5
8 A L3 +8.2 43 .t +2.4
9 ¥a -t +8.1 44 &y +8.0
10 va ey +9.0 (1) 45 B&y +3.4
11 BHE Res +6.4 46 K&y +3.1
12 ¥E By +7.0 47 e +6.7
13 ) Hey +1.6 48 -G1a +3.6
14 PEEE B +1.9 49 -:3a +6.0
15 TEER BEY +8.7 50 By +6.3 . @
16 FHER  R& +8.8 51 w5y +6.2
17 B By +6.1 52 -t +7.4
18 BA 30 +4.6 53 TN +5.6
19 AR ®55 +4.8 54 #5y +4.3
20 -t e +2.8 55 &y +8.3
21 FHERTH &P +5.9 56 B +5.1
22 va RE9 +4.8 57 RE&D +4.6
23 %0 L3 +9.3 58 G +5.8
24 RKE Bey +1.9 (2) 59 U UN +4.0
25 ) BE& +7.0 60 ¥A LU +4.298
26 #¥RTE  AEY +3.9 61 VHREERE REY +8.974
27 VA Bey +3.8 62 REEBTTHE RO +7.913
28 AR REF +5.5 63 ) G +9.208
29 ) Rew +6.55 64 ¥R N +13.973
30 VA &y +8.5 65 A wEy +8.050 )
31 A mE&g +7.85 66 TREXATE BHE5 +2.624
32 ¥a Ry +3.79 3) 67 7AE ECUR +7.624
33 va BEy +3.30 68 7E GO +5.833
34 vE 13 +4.70 69 7E LULE +7.115
35 7a v +4.18

PERLRE: (D) ERZS BARSMEREN,: )RS, REBRIEHIHN, ) MARS, FTE S HEMTET;
(HFRAESLOAMB; (5) KETHF, 1987, BRBET PR
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Fig.5 Microgram of fluid inclusions from Mengku iron deposit

A-Fluid rich fluid inclusions in garnet; B-Vapor fluid inclusions in garnet; C-Fluid rich fluid inclusions in diopside; D-Three phase fluid inclusions in

quartz; E-Fluid rich fluid inclusions in quartz; F-Fluid rich fluid inclusions in calcite
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6.6%0 ~7.0%0, 4 145 KB Y B F iR A 8D%o[F i &
ARG BIFE - 93%0 ~ ~ 110%022 [8], X4 137 A AL IR K 6'° 0%
BT RL 5. 5%0 ~6.6%0, ARHE Clayton Z(1971) (.4 B[ (i
F AR O Neil % (1969) Ji £ ()[R 4 # 7+ 18 A K

(F%:10°lna=3.3810°/72-2.9; Jif#fifi: 10°'lna=2.78
10°/T% -2, 89) 34544 th 43 38-/K 1 LI i 6 /018 F it K
) 80,0 %ol B AL HE ¥ Sk ~ 4. 3%o0 ~ 3. 9%0, ¥4 —4. 1%e,
T AT -TK B AT 6 2308 S B K B8 80,0 %0 Y T2 AL TS
B -3.28%0 ~ ~2.18%0, F -2.9%0, HHHE-KKER
DR IMEAFRDH T B 495K (B b 4 W0 8 BEGR P B R &
B B R WAL A Y — IR 8 R 223°C) , iR A- K E
[FIGL A G348 J P iy T I 488K (H— ¥ 5214.5C ) 6
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%£3 RESTERERRLREN
Table 3 Hydrogen and oxygen isotope composition of Mengku
iron deposit

BRET  HBREEE  Dimow® 50y g% 5" Opo%e

6 A% -98 — -3.9
12 FfRA -102 6.6 -3.28
52 b} %] -93 5.5 -2.18
89 RE -9 6.7 . 4.2
100 BE -84 6.6 -4.3
100 y:1.2:) -110 5.7 -3.08
107 ;3.2 -9 5.7 -3.08

£4 REGTEKTAREBABUCRAR
Table 4 Carbon and oxygen isotope composition in Mengku iron

deposit

FHS  BREHE " Oumh 8°Cymp%o 8" Oyuowo
12 HRE ~ -23.6 -4.5 6.6
52 FRE -6 -5.5 5.5
100 WRE -85 -6.1 5.7
107 FRE -4 -3.8 5.7
3.4 BERLX

BEHE LR BT BRAHERRT YAEE
9% UL, FRAFRMERGCEITSROT: HE%E
BCHHT, HH A BB EE RN B CO, (McCrea,
1950)  FIREMER - EHRBRIER . ARCESEYR
GBWO04416 T{E4#E(Mao et al. 2002),8" Cppg H1 8" Oppg {8
L3505 1. 16%0 F1 ~ 11. 59%0, J5 8 T FE Fi B9 8" Opps ELEEM
CO, JE.

BARMEHUAZ I T4, 6°Co HEELTER
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548
BT REST R S'S HENE
Fig. 7 Sulfide * S statistical diagram of Mengku iron
deposit

#E =3.8%0 ~ 6. 1%02 [8] , f# i Friedman %(1977) 95" Opps
1 5" Ogyon B HRA TR (5™ Oguow = 1.030865" 0,y +30.86) 3
BB 8" 0o X RIASLHEE K 5. 5% ~ 6. 6%o,

4 WRkgR

SR RERBRANRANEET WK K, 7 HE
BARKEGR S T RAGERA KB i, BET L
FEAEROB &S ZRE BT EARRIASRAS
HAEVENKR, KT KRENH-EFERKP L, ER
Bk R RZABOANRY R ERE, ERXEA T 9 K%
R K L O B KL LR SRR A R R
(SKEEP %, 1987 HhLfha,2003; Wanget al. , 2003; §%Y-,
2004) , fEEELEFSIUEMZRFRANNREET R—F
W R A ERRT TR, SR REARBMERERS
B AR MR B R AN BEMT, TR PR AL
EYE RIS o Einadi et al. (1981) AN5XFIEL
KiiEHEEND FERTXREY & RKEENER
RARABES KNER D REER, I 2 2B
o RA—M%E(1990) # X KA KFR K 5 KIS HBAF AR
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W5 FETH, REEH KSR T £ MR R
ZRFT AR Ko

4.1 BEENHER

FRHNY FEBBER R KRR A KT A R RA R
B, IR AR KRR 2 ) & A SRR, XA
FTE—BMESBAEEE Y B KL 5B R (Einaudi e al.
1981; Einaudi and Burt,1982; Bowman et al. 1985; Brown et
al. 1985; Kwak,1987; Meinert,1992) , K I115, ¥ 32 48 o iy 22
BB FERABRREEBREH, XH £ ALK
EEANFAEZ R, XY KO BHW FE 5 E K5
BESRHER (RS, 1983; §—% 1983), FhE%
TERIYREEISRURT A ZXT,l SFEPHR
FORESY FETYNREBE, EER. EBERE TR
HERFAKANE(FENKLE) T, RikaEEnEgxR,
BRENBRERM G EAH—RE Y 403.7C, 4
A — BRI 500C , RV 11. 16wt% , Fyh-FH iR o
SLERKER, BHEOY—RETH360.1C, 08 AT
B 11.81% o PG FEE, RN BRER FRE,
AEPSELERNY—EEN 223C, M FEFY
11.31% , & F @M — R 1 450, 8C , g Ethih
EFH50.5% , §FHEBER SNQERNGSAQREE
R H4 B4 B S O o S 4 FH A0 77 4E ( Zhu et ., 2001)
ARG B BA S — BTN 214.6C, FHk
B 5.99% . FAAMEANT £ HB BBIBIY £ &
BEAGEHRAYNBEA AT RTELERA- PR PE
HERE- R E R ROEGR, AR EEE Y
FEAMIRPEA T EREL,

4.2 RMEHRBERERL

REGY KBRS HMZMHEEE + 1. 9% ~

+13.98%02 (A1, {H R 45 Kk % JURE S B 6% S {E7E + 4%0 ~
+8%o 2 [, I BAR T B BMIESSAAEE(E 7)), a4
BRELER. X—FR 5HBHGY £ 5 RMUMET 5 K
AR DYIRED 5 R P S5 ) O R 1 O 858 (K
F%,1986; BHEEL%,2000), B RERERARE R
4, BT B EER B —H— R, REF TG L
BEHEGAIMA, DEERRHNE B RSN,

5 8D HIHIATER 8" 0y 0 HBER AT 8D (%0) 6" Oy
(%) B H (B 8) , B RHE AR AKET MMAK K
ZIEEHEE X TR FRESKSANRAERTE.
ARGREARA KK RAE B, 7E 5" Oggon X 6 Crpp
HIERH(F9) , A— T HEREERERREX, HAKS
BARTRSMAKRE KB EEREM, X RIER EH L
YHBATENKSBANSYE, ERIMEREEAY
RO BTG ERIY, TT LU BT BE R Ak
FRERRSEABMA
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4.3 THEMIET R

et A AU I , PR BE ST IEAR SR 1 JU 4R o F 5 i A AR
R, B TR AR BB I AE S B I 2k T
FRIABL(TRBE,1987) o Wity A AR SR 9T B 26 e
BRA, XEERUPEEN T, §KEK Fe Mg, Si.Ca %
b

BT HR RN, R T AR5 AR A
BA BHEFBERB PSR ERE, AE L RE E
71.pH EH Eh E&RAF T ABRRFEEKLE, BRTH
& EERENBEFEET KNR G QRARRER
REHERA BT RIAARIRE R £, SHARARL KRR
ER/RE T RALHEHA K BHXREKRIA X R
FEiE MR oH {H .Eh R4 T X &H KR Mg.Fe.Sis
Ca FURMFREE KA STERERY £ &, ERHAB
FEMBER T MK . RANEREZE T AW FEH
BRRERTSEEREBGHB R AN BN KR FR
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