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Fig.1 Geological map of the Yamansu iron ore district (after No. 6 Geological Party of Xinjiang, 2005)
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Fig.2 Geological section of the Yamansu iron ore district
(after No. 6 Geological Party of Xinjiang, 2005)
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Fig.3 Characteristics of magmatic ores from the Yamansu iron deposit
A-Disseminated magnetite; B—Banded magnetite in garnet; C—Early fine-grained irregular white magnetite associated with garnet (reflected light);
D—Fine-grained and anhedral pyrite in magnetite (reflected light); E-Late coarse-grained euhedral magnetite associated with epidote (reflected
light); F—Massive pyrite replacing early minerals (reflected light); G—Disseminated magnetite distributed in epidote skarn (plainlight); H—Pyrite
veins (reflected light); I—Alternate agnetite, pyrite and chalcopyrite forming stripes (reflected light); J—Magnetite associated with the crushed non-
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Mag—Magnetite; Py—Pyrite; Ccp—Chalcopyrite; Grt—Garnet; Di—Diopside; Ep—Epidote; Chl—Chlorite; Ab—Albite; Kfs—Potassium feldspar

http://geochina.cgs.gov.cn H1E LT, 2014, 41(6)



1918 i [

b J 20144F

43 VIS B8 A1 (And) Ry 3, HAR A5 B0 45.68%~
100% , *F-34 63.59% ; FLUR S #5403 i A1 (Gro) , AR fk
TLFE R 0.67%~57.95% , 341 34.11% ; BREH HE 41 (Alm)
FER R A1 (Sps) 1 & F BLAIG, PR 2 RN ) 28 431
H1.1%~29.03% , 34 4.44% T 4848 43 (Prp) Fl
BB A (Ura) B9 & S 04K, P & & a0 1A
0.27%F10.11% . A1 3 51 20 55 BT i (1 4) fib s H:
Uity 53 4153 R B A A AR AR A R A SR AR A L
BEES AR AT Y R — B A R A A AR T AR
WA sk AR A, B — I R ki o
AR AFXTE . TAGE A SRR R, A
IREE T A U A A & SRR A 1 T i
AR AR A R SRR A A, HE
BR300 R A B AR A 240 i 3k 100% , T2
THTA AR A 51k 57.95% , X 78 4T UL AR
— WA AR B E A A AR TR
IRBEARRT A S VG 25 k™ R 1) A AR A Bl L3R
KA, R T 7 18 A4 T 7 0 2 24 AR
b, X380 LA PRy 25 K4 1) 40 AR A DA IR 1 A8 )
DGR IEATH FIRE b . BT R (R 2) %
W, A KR A B AR ) i1 2% SR Ca T &R I % 1K
BB, Fe Al Al Z 18] (06 R ORI
AAE/NE NI B, AR AN EE B, e T
WG B AR H A BRI A f 55
3.3 WK AINER

H 32 P RERAT 1 FEL TR AT 25 2R (32 3) AT LU
F R E RN FeO 5 Fe,04(Fe0'=79.07%
~94.77%), Si0,=0.02%~3.26% , Ti0,=0.01%~0.37%,
Mn0O=0.01% ~0.19% , MgO=0.01% ~0.54% , CaO=
0.02%~1.2%, ALO:=0.01%~3.89%.

HEWE IR R IR T W RERR ™ 424k FeO™ & it 5 1
B 4y 1) 5 R R () S) SR, BEEA Hh FeO™ 5
ALO;.CaO MgO . SiO, ik FIR AR, F
WIwEn (s B3R Gk A 25717 IR ) FeO™ 5 it L
GG SO A 0T v | e SO Rk (B 32 YR A Btk
1) ALO; ., CaO MgO . SiO, & AN T, — Bk
1 FeO' 5 Si0, MgO i 7 FH M S e T AR XS R
ISR F RERR A BT I, T X S 1) 245 )
AT RERRA R A

[E 7122 Dupuis et al™ X AS [7] i PR 28 754 i) 15
B R E A i T R AT T XS LU, 42

ALY TR JT R CatAl+-Mn—Ti+V H51 [&
fift (P& 6) T LA i — 263 PRI 28760 . 3l 75 ek
W IR 2R il ig AR R I 0o R I e k™
AL E G R I0CG R IX . 7E RGBT 1 Tio—
ALO—MgO R I (1 7) K 2B RE fhE A
DURRAS 2 i A AR R FA B X 3040 I e ek
G0 TE S B A SR T — B R
PIX

4 o

41 BEERE

WRAE RS AE T Tz, B TRA
PRBEI B2y sk By bIay RER I AR G I LA
JT M8 TR MR I AR o b A4 e, O BT X T R
G I TR B A A DL AN [ A
Z 515 RMER® ), Einaudi et al® M4y R HE
BUHLEAS [FPRES 1 23 43Sl 2 ARRY R 26 AR BT iy
KA, AW R A — B TEE A R A
FBR IR 5 A0 B FE bty A — o B B Y BR PR h 5 A1
(T 2L b TR R A e, AR T B AR — A Ay
I LR 5 AR Y R A R BT DX R AR o By
Bro BPAMEA A ML BOW SR E LR G, 45 A X
R HT , FETE IR R R A AR XA
S SRS ay &2 B A Ed O EE O B AR T S
o MEWE IR I B A K E RENY R A FEE
HARAWRE BEAY KA GBS ARMAaY
R G A ENEAARY R AR A g 52 S DL
BRAR A - E5 408 R R 3, X R RE A5 S 5 R
B YL R R Rl X PR - B 1Y
ARAFRIE—B SR FEAR R <5
BRI AR IE A T DY, e S Al e A
W IR R A SR R (RHEE 9k 1y
A IR T i R 5 A S B R R A4 A
M2 BUZAR GEGERR TIE AR K LT )2
5 AR B A ARAY R AN TR . A DXCRE N 5 4 K
A e h e W2 R LA A ) A
A BE L, A R 4G A S B P (LR
BE T S0k 3R) o RUPEIK G T8I INES o
SRR, e iR (D I It TRl RE. A
MR ) B A B B sl R K L i i
FEHIE B W B IE B, S BOR B

http://geochina.cgs.gov.cn H1E LT, 2014, 41(6)



1919

R AT 4= i S HE o

B RRY R

piN

a1 ol

S8l 99T ¥9°¢ S8T 6T 6t'C SIS 4 8S'1 L1 (3 1494 v6'¢ (433 €T wiy
6L°0 4] el SLO el 101 611 760 el €01 L0 SOl o1l 601 adg
850 SE€0 0 €ro €0 SI'o €0 SIo 810 91°0 €00 91°0 1o 120 18
01'e 0€¢E 669¢ £6'8C oc'6y (44 ¢4 10°ey 611¢ €6’y 6T6C YTLE SY'LE L6SE 80'8¢ 015
SOY6 LS09 16'LS 61'L9 €1ror LOTL 19°0S 60'€9 L9TS €799 r'6s or'LS 0r'6S 9¢€'8¢ puy
€00 000 000 ¥10 000 LO0 I1°0 SO0 610 000 000 000 600 €00 ein
6T L8'T 8T 68°C 6T 06'C 18¢C 88°C 88T 88°C 06'C 8T L8'T L8'T D
200 100 10°0 000 10°0 000 100 000 100 000 000 000 000 100 SN
00 €00 €00 00 ¥0°0 €00 00 €00 ¥0°0 €00 00 €00 €00 €00 UAN
90°0 800 110 600 600 L00 10 SO0 SO0 600 800 o 01°0 L0°0 o
w6l 171 o'l Se'l 760 Syl 10°1 Tl So'1 €e'l 611 vl 61l ol'l +od
000 000 000 000 000 000 000 000 000 000 000 000 000 000 1D
110 6L°0 ¥8°0 $9°0 (! 950 660 €L0 ¥6°0 L9°0 1870 $8°0 1870 €80 v
000 10°0 10°0 100 000 000 10°0 600 200 000 10°0 100 100 00 L
96'C 00'¢ 86'C 86T ¥6'C 66'C 66'C S6'C 00'¢ 86C 00'¢ 00'¢ 66'C 86'C IS
6£96 97’86 €66 6696 yEL6 YTL6 €186 ST86 cl'L6 TL6 8686 L0'66 8986 9186 eor,
€00 200 10°0 000 €00 200 €00 000 700 00 00 00 00 000 ‘0
000 10°0 000 10°0 €00 000 000 000 000 000 00 000 000 000 o
10°0 200 €00 200 10°0 900 200 Y00 000 000 €00 00 €00 SO0 O%N
sTTe Iree 0g'ee YLTE 19°¢e SLTE 65Tt 91'ee 81'¢ee 0LTE L9¢e [40X33 (44323 0T'ee oed
¥1°0 600 800 €00 800 00 900 ¥0°0 S0'0 00 10°0 00 €00 SO0 O3
€€°0 6¥°0 0S°0 0 650 €70 99°0 0¥'0 LSO 10 €€°0 910 870 8¥°0 OUN
€L'LT So6l 6681 9L0T 6161 00CT 90°L1L so6l L191 YL 0T 881 881 (AN 7181 024
10°0 000 000 Y00 000 00 €00 200 900 000 000 000 €00 10°0 f0UD
L0'1 ST8 S6'8 €L'9 0S'11 LS 8¢01 19°L 6L'6 S6'9 9¢'8 66'8 S8 89'8 ©0uv
200 €ro 610 £€C0 €00 90°0 120 161 §To L00 010 o SIo 890 OLL
08'v¢ 80°LE 8TLE 019¢ 9T9¢ 119¢ 0l'LE 6€9¢ c0'LE STot 9¢€'LE r'Le SO'LE 88°9¢ KON
I-CVISIWNA  [-7-€ISNA  TTEISWA €V CISWNA  I-#-CISNA  [-TTISIWA  1-TSSINA  I-I-¥SINA  [-€-€SINA  1-T-¢€SINA  [-L-CTSIWNA  T-SCSINA  1-CTISWA  [-1-ISINA | M 1L
jisodap 210 nsuvwiex AY) Woijy JduIed AN udsdAdaa Jo sIdquIdW pud pue (2,) sasAjeue dqoadordrur U0 | qeL
CHEYUN (%) E G WEISY LMY LR DN e sE 12

.cgs.gov.cn HHEHLT, 2014, 41(6)

na.

://geoch

http



20144F

B

H

1920

ILe 80C LTT 18°1 65T €re 000 LY'T STy L8¢E 6LC ¥9'C SeLT wry
STl 090 ¥6°0 ¥0'1 €0'1 001 0S°0 ell 811 611 001 Il 89'1 adg
€90 8¢°0 LEO 1€0 sTo o [4%0) S1Io LEO 0T0 S 40 €ro 000 1£d
y1'6€ L80¢ 08°0¢ 88v¢ 8TSE cL'6T L9°0 L6'ST yese 8CE 869¢ 86°8C S6'LS 01H
9T’ ¢S L099 19°¢9 L6'19 98°09 £€6'S9 1L'86 LTOL €L'8S €6'19 098¢ L9 000 puy
000 000 000 000 000 000 000 w00 clro 000 610 €ro o Blf
(444 L8T L8T 06'C 88°C 88C S6'C 68C 8T 98'C 98°C 88°C L8] €D
00 100 10°0 100 100 100 000 000 100 100 100 000 000 SN
¥0°0 w00 €00 €00 €00 €00 10°0 €00 ¥0°0 00 €00 €00 SO0 UN
1o 900 L00 SO0 800 600 000 L00 €ro Lo 800 800 88°0 wod
or't 1e'l 0¢'1 YTl 'l (4N} 961 'l 611 YTl LU'T cel 000 weod
000 000 000 000 000 000 000 000 000 000 000 000 000 1D
680 L9°0 890 9L0 8L°0 89°0 00 090 €80 9L°0 80 <90 v1'c A4
900 w00 €00 00 100 10°0 000 000 000 000 €00 000 000 A
S6C 10°¢ 66'C 86'C 00¢ 86'C €0'¢ 66T L6'C 86C 86C 00°¢ 66'C IS
7986 LTL6 9086 ¥0'86 8786 0166 SL'S6 ¥T'86 6€'86 1686 LY'86 1€°86 SES6 gL
000 ¥0°0 00 000 w00 100 00 000 €00 000 000 00 €00 ‘0
000 000 00 10°0 100 LO0 [4%0) 000 00 10°0 000 000 ¥0°0 ol
000 800 00 000 €00 cTo €00 L00 110 €00 000 000 ¥0°0 O%N
1Lce oLTE L6TE [44%% 0cee ree LTTE 90°€€ €8°C¢ ¥0'€€ oree 90°¢E 99'1¢ O®rD
910 600 600 800 900 900 €00 ¥0°0 600 c00 110 €00 000 O3
SS0 90 170 Sv'o SAu 0 10 6¥°0 <o (4t} ¥°0 8¥°0 6L°0 OUN
0081 L6'61 9roc LO61 crel 60T 8€'LT 0L'1T 8¢61 L1'0T LS8 L6'0T coel 034
000 000 000 000 000 000 000 100 00 000 900 00 L00 0D
or'6 69 €L S6'L wy LI'L 910 619 698 0'8 98 9L'9 TsTT ©ouv
€01 €0 wo 870 Sro 00 000 c00 000 800 6¥°0 000 100 ©OLL
8L°9¢ 089¢ 18°9¢ 8L°9¢ orce SL9E £cce €99¢ 89°9¢ L6'9¢ 00°LE S6'9¢ yI'LE KON
[-1-0ESINA  I-7"9TSINA  [-T9CSWA  [-TITSINA  [-T6ISWA  [-I-6ISWA  [-T-8ISIWNA  T-¢9ISWA  [-€9ISNA  STIISWA TESISWA  TTSISWA  TI-SISWA  Huirlfg&
2

http://geochina.cgs.gov.cn H1E LT, 2014, 41(6)



1921

R AT 4= i S HE o

B RRY R

piN

a1 ol

6£T LT I 6T bS'E 9%6'€ 6€°€ 8T 66T s€€ 98T 54 8r'€ wyy
901 960 $6°0 pIl wl 9Tl al 68°0 660 €l 68°0 60'1 w1 ods
€0 850 80°0 920 €10 10 10 1o 610 810 91'0 81°0 S0°0 44
wwoe 8T8€ $69€ 86'6¢ 900 wor s6g €8's 6762 LS1€ 1862 sL8T Tre 010
€009 LY'LS €09 89°cp s0°ss ws 88°¢ 9€ 0L 7S99 9L'€9 8299 STLY w9 puy
0 00 0 S0°0 0 0 0 0 0 0 0 0 €00 e
18T 18T w1 88°C P8 8T 8¢ 68T 18T 98 18T 68T 8T ®)
100 w00 0 100 0 0 0 0 100 100 0 100 0 Bl
€00 €00 €00 €00 $0°0 00 €00 €00 €00 €00 €00 €00 €00 uN
L0'0 800 S0'0 60°0 1o o 10 80°0 600 1o 600 80°0 10 2
61l sl 1zl 160 Il 60'1 i 17l €€l 821 wl sl wl 2
0 0 0 0 0 0 0 0 0 0 0 0 0 D
80 $8°0 6L°0 60’1 60 60 88°0 65°0 £90 wo L90 $9°0 LLO v
00 0 0 100 0 00 200 100 00 100 0 0 100 L
€ € € 66 10°€ 86 66T 66 86 66 10°¢ 66 10°¢ s
61'86 80°66 w's6 10°66 $8°L6 $8'86 1'86 LS'66 pS'86 L9'86 9€'L6 €TL6 80'66 [e10],
00 100 0 €00 0 100 0 100 €00 €00 p0'0 0 100 ‘0%
0 0 0 0 200 €00 100 0 0 0 0 200 0 0™
0 200 $0°0 0 200 L0'0 €0°0 200 0 0 100 100 0 0%N
LIgE £see vLEE €8'ce €8¢ 60°€€ s6z¢ seg so'€e 33 €9°2¢ 18°T€ 60°€€ o®d
80'0 S1'0 200 L0°0 €00 €00 €00 €00 S0'0 S0'0 b0'0 S0'0 100 O
90 o 170 150 €50 950 6v'0 650 €70 S0 80 L0 S0 OUN
€81 8l €981 sl 6LL L6'L1 66'L1 61T €6/0C pE0C LY0T 690C L9°61 0%4
0 100 0 200 0 0 0 0 0 0 0 900 100 ©0ud
s€'8 206 pe's €911 76 L6 76 97’9 L 9L ¥6'9 €L'9 p1'8 04V
90 100 200 81°0 0 970 €0 60°0 820 91'0 L0'0 L0'0 1o 1L
60°LE 6t'LE wiLe voLE ITLE e so'LE So'LE 8L'9¢ L6'9€ 9L'9€ €€°9€ 65'LE 018
PEEISNA  €€EISWA  TEEISWA  IFE€ISWA  €€SSNA  TESSNA  I€SSWA  €TTSWA  TTTSWA  I-TCSWA €€ ISWA  TEISWA  I€ISWA  HUrlg&

j1sodop uodr nsugwex dY) Jo Sula JoUIeS ul uoneLIEA [euonisoduwod dy) Jo symsa (9,) [BINA[eUY T dqeL

() 7 4 35 65 S TR - B 1 S S

BT

.cgs.gov.cn E LT, 2014, 41(6)

na.

://geoch

http



2014 4F

B

H

1922

TR o LB 3N RN S T € R iy il [ 3 ) GO [ N 0 T B L B o 20 0 Sl L By 1

L6'T 6TC 19°¢ 90 e w6E LTy Wy ¥$'¢ LT 61C LT1 wry
€1l L6'0 €Tl €L0 LO'1 el STl €1l 1 'l LLO 60 adg
840 €50 £°0 0 ¥To LTO (4% 1€°0 IS4 8¢0 8¢0 9¢°0 184
8Le 0 sc6e 0 (3949 8C¢SE °6°0¢ 6LYE 6V’ Ty 9¢ce £6'6C ¥L'8CT 01D
L9'LS 001 or'ss 866 L09 61°6S ¥€€9 96'8¢ ¥6'1¢ 1009 599 9¥'89 puy
0 0 1o 0 00 0 0 o 710 €0 61°0 L00 'Iln
¥8'C ¥8'C [4:%4 68°C 98'C ¥8'C 8T (444 (444 88'C 16T wT €D
100 w00 100 0 100 100 10°0 10°0 100 100 100 00 SN
€00 €00 00 200 €00 00 00 00 00 €00 00 €00 UAN
600 L00 110 200 1'0 450 450 €ro 110 800 L00 00 wod
40! L6'1 601 6’1 171 611 LT1 81 €01 [ el LE'] o
0 0 0 0 0 0 0 0 0 100 0 0 1D
¥8°0 0 68°0 0 6L°0 80 €L0 80 S6°0 6L°0 L9°0 €90 v
100 0 0 0 200 0 0 0 00 100 100 100 L
10¢ 70'¢ e LO¢ 86C 66'C 3 66T € 66T 86'C 86C IS
T66 €L°96 €86 LL'L6 066 8986 8986 68860 £9'86 LY'L6 LE86 £6'96 gL
w00 100 0 100 €00 €00 10°0 00 0 0 10°0 €00 ‘0
w00 100 0 0 0 0 10°0 0 0 10°0 00 0 ool
100 SO0 00 w00 00 00 w00 00 w00 w00 €00 €00 O%®N
9L'TE 8T'l¢ (443 81°C¢ 8lee 88°C¢ 19Ce LTe 6'Ce €6C¢ yee LO€E oed
10 €10 800 0 900 L0°0 800 800 110 600 1'0 Y10 OSIN
6v°0 ¥'0 €50 €0 LY'0 650 IS LSO £9°0 70 £0 6£°0 OUN
8l €L8C SLLL €0'8¢C 96l ceol 9¢°0C ol 0Ll 8L81 19°0C 0T 04
0 0 €00 0 100 0 0 L00 00 1'0 900 00 NeCle}
88 0 €6 00 6C'8 198 69'L 198 L1101 T8 L69 619 ouv
€C0 ¥0°0 €00 0 90 900 800 800 1€°0 (440 [0 €C0 oL
YTLE 68°SE YeLE vSo¢ Irie 90°LE I'Le 1TLe ov'LE 799¢ €L9¢ 19¢ 1S
¥-L-0TSINA £€-L-0CSINA C-L-OCSINA [-L-0TSINA T1-LISWA [-1-LISNA €T 9ISINA CTT9ISINA 1-T-9ISINA € 1-VISINA CTIvISWA I-I-¥ISIWA | Mr L4 &5
¥

.cgs.gov.cn E LT, 2014, 41(6)

na.

://geoch

http



F41E ol

W LTA SRR IR PRI S AR BB ) R A S HC 3 o 2 1923

Prpt+Alm+Sps

O S—BEWE
X gs-wrms

HR AR FE&T K

X 2o

Gro And

Pl 4 HEDH S0 BRA™ AR A iy B 2600 = i P i
Aad—E5EKM A1 s Gro—E5 551 A1 ; Alm—EKER AR A1 5
Sps—4H R A s Prp— B4R A1
Fig.4 Triangular diagram of garnet compositions in the
Yamansu iron deposit
Aad—Andradite; Gro—Grossularite; Alm—Almandine;
Sps—Spessartine; Prp—Pyrope

WA R o Rl KL 5 2 il
SARHE ISR EL, I L H— U R (1 2) .
4.2 BRE R E

HEWE IR IR T4 ok R I P -k
W=D )Z R FE & A Th R R KRR R
W AR SR A m UL BRI 1Y K
WA BAEREDI LR,

AT TR R G Y (Cat+Al+Mn) — (Ti+
V) Elfig b (KL 6) , KER A i ig A R BT 1
D38, S B T R 2 HURE i a7 — AN s AR
I AR, [ G A R AT R 9 BTk . AE R4k
W1 TiO,— ALO,—MgO KA [ fifg (161 7) Hr, R -
IRERA o A e B S R X Ve AT
AR S~ il A ARG R B X, R WA A T T B
WISENR o MRS RE R HR o AT FE DU AR B firh 52
AR, 150 B IS R S A PG ™ 114 D ik

— N R 2 R R - R PR AL X A A
TRPR A LA N B 85 B8 o i A IS e 22 il s AR FH T

B i T 2Rk T R R A S KRR
HERUSH S OIAR SN G IR AL 2R
WUZAR B FDIRIAE T T A1 5 GEHENS I3 20 22 11 Bk
e — DU Z 7 A R R B e B R R
EY)ARBRET R S R AR I A A il 3
Aiv o X5 S Al S AURY e R BR T A — o 22
St 111555 BT K 2 M X 58 PP R | 5 kA v R
RN PNITE: §2i VS /R R i s =2 T A D)3
ARR ML 2 WEBRAT ) 3 TR AR AL, 3777 W
SEAG TR R s A, Wi A P s
JRRT R [ — e S AR A AT PR R B B Y 5 BTk
AHAR . HERS IR AR R e SRR A
TR REA A1 BORG LT R AHE DTSR, Wk £
SRR B # 2 B s B — 5 i A
HRARO . A SCAT PR AYRY 2 B 2 HBOA
PR ARG 0 B -k Ll ROl Bk
LI REE ) MORAE T

R LA R RS MR B R R ik
S0 P AR o i S = B UM A+
BT WL, T RE N BB T TR A
T I B, o K LA T 8, AT R A8 28
A, A AT RAR SEIH T B A ORL 2 18], 1B
SRR GARE A . B O A AT AL i R R
%, B UK 3 =, BT R R e iR A AR
YRR, T IR A+ B A7 +2RA5 A1 g 22 1 B0 i ekt
ARH A A IR S B OCR R DU, JE A T B
AR, oS HENS T3 REBRA 0 E2  Be, BT
B PRER — B AL W B Bl 5 2 AR, SR B AN T
Wit , 32 B[R] 0o PRS2, T i 1 R Y 4 TR
ALy LT iAo

F b Al RS DR AT S TR K e
S Ay A BT PR, ™ FAG AT A R ORI T
Ko AR BCA S, S PR BT R
e b T A K 5 e A ity B a0 e A A2 AR
VR T RS o B B i

5 4% i

CI)FE I3 BRAT PRIGCAE T 1 A0 IR G 75 41 L
W YRR SO DU IR FA Y R S i

@ 2L, SR, FNI, 45 AR VHES 5 Bk RS e R MR L2/ R B 1], BREmH, 2014,

http://geochina.cgs.gov.cn H1E LT, 2014, 41(6)



4
X
)
Q

B

=)

1924

eeo 9100 0 0 1200 9900 ¥60°0 ¥01'0 1€0°0 900'C6 LE00 66C°0 L¥0'0 160 [-1-C-6T-TISNA

89C°06 0 0 0 €000 0 0 0 100 65568 0 80C°0 89¢°0 o T 1-6TCISWA

YLTS6 0 0 0 100 $90°0 8¢9°0 6CC0 10T°0 [43 449 LE00 9970 LT0°0 691 1-1-6T-CTISWA

¥1€°06 9€0'0 0 100 0 0 0 0 0 16L'68 L00'0 10 9¢C0 €600 [-1-1-6T-CTISNA

8LL'C6 100 0 0 €000 €€0°0 0 9100 601°0 TLTEO 0 L80°0 0’0 7800 T 1I-YTCTISWA

Y6L 16 0 0 0 6000 S90'1 0 0 61T°0 10T°¢6 6010 YLT'0 S5O0 w10 1-T-¥T-TISWA o
66¢'16 9200 9¢0°0 0 1€0°0 sro ¥96°0 Sro 9IT0 1¥S'L8 1LC0 9¥9°0 L6070 YoT'1 1-T-T¥TTISWA

SIy'To 0 6€0°0 6000 €00 6€1'0 Lel'l 79¢°0 1600 60088 €00 110 8200 c98'1 [-1-C-¥T-TISNA AR
S6Y'88 0 9100 0 Se00 el LEO0 o L¥0°0 YLO6L 8TC¢E 688°¢ ST00 199°0 € I-VT-TISNA =
LTY'E6 0 0 8000 100 cClo 0 0 8¢0'0 €L0°C6 LE00 1000 0 9100 [-1-1-¥T-TISNA

10€°¢€6 0 0 0 0 0 0 0 6£0°0 17T¢6 0 1100 0 €00 I-1-¥T-TISWA

6VS'€o 0 0 0 ¥00°0 790 ¥90°0 8700 911’0 €IL16 LTL'0 10 1100 €90 I-¥-1C-TISWA

SSYeo6 0 0 0 S200 €600 L880 ¢€Iro 9500 LLO68 ¥L0°0 98¢0 SLOO 69¢'C I-1-TT-TISWA

[N 0 0 1200 00 S00 (4340 LSO 1¥0°0 69Y'Co 1100 9¢C0 100 60 1-1-8C-CTISNA

6¥9'S6 0 9L0'0 0 9200 9L0'0 col'l Preo 00 ¥€0'06 1100 9¥€'0 o ceTe 1-C-ST-TISNA

r8'e6 0 0 100 SS00 LTTO 0 6000 €L0°0 ¥0°€6 L00°0 o 0 1070 I-1-ST-TISWA

LLE'EO6 0 8¢€0°0 0 0 SS00 0 LEO0 8¥0°0 €876 6900 SY1°0 9700 L91°0 1-€-CT-TISWA

11¥'C6 0 1100 110°0 Y200 910 ¥Ze0 6L0°0 L90°0 86106 100 cleo 0 6¢€l’l 1-9-0C-CTISNA 5o
YS$TT6 0 1€0°0 0 00 99T°0 L99°0 8L0°0 ¥$0°0 87568 8¥0°0 ¥L0°0 0 T6¢'1 CT-S-0TCTISNA .
SLT'T6 9¢0°0 0 €000 6£0°0 680°0 61L0 980°0 700 78¢'88 0 1050 8100 811 1-6-0T-TISWA kR
YCTL'TO 0 000 €000 S¥0'0 LLOO 79¢°0 o €00 6L5°68 €€0°0 L6¥'0 000 1SL°1 1-C-0C-CTISNA

809°¢6 0 0 6£0°0 LSOO 1900 SLO LTTO 8¥0°0 98¥'16 9500 6750 8L0°0 LLTT TE6I-CISNA

e 0 0 9100 €200 600 9180 99¢°0 9700 76868 0 6190 ¥0T°0 887°C 1-€-81-CISWA

LTEE6 0 0 0 0 0 LLOO 9¢0°0 100 Y1I'€6 8600 8600 0 8¥1°0 1-€-¢€T-CTISWA =2
£v1'To 100 0 0 €000 1€0°0 0 6100 0 85916 0 o 8600 YeL'o 1-C-1-TT-TISNA

LY'€6 0 0 9000 0 8900 8100 0 9500 76'C6 0 8CI°0 ¥¥0°0 LOT°0 1-1-CTT-TISWA M
SOLE6 0 0 0 6100 ¥0'0 0 9€0'0 100 601'€6 €00 Y10 800 79T 0 T 1I-CTTTISWA

S8EC6 0 ¥20°0 0 L00'0 €L0°0 0 €100 1¥0°0 190°¢6 <100 [0 0 7900 1-€-9C-TISNA

8¥T'S6 0 1000 100 100 8600 6CI'0 6000 S81°0 LOLY6 0 8¢€0°0 0 1000 T 1-6-CISWA e
8068 0 2000 100 0 0 8¢T0 0 9¢T'0 18'88 S5O0 0 900 L60°0 [--8-TISWA N
Teeeo 0 9¢0'0 0 0 8¢0'0 ¥60°0 LE00 L90°0 ¥88'Co 8600 ¥00°0 0 YeL'o 1-€-8-CTISNA

68Y'176 0 SE00 0 €000 6900 0 100 o 8L6'C6 Iv1°0 €000 8CI°0 0 T 1-9-TISWA palyeain
[E10L fO'A OIN f04d 0 O%N (615] O3 OUN 02d.L 04D OV ‘OLL ‘018 = X

31s0dap uo.aI nSuBWEA YY) Wo.1j djndusewt AL uIsdAda Jo (94,) sasAeur aqoadodrur uonR[H € dqeL

(%) e FW LY 7R S €2

http://geochina.cgs.gov.cn H1E LT, 2014, 41(6)



4145 S ol EEAY S YR PIN/RINZR U ey i A7 R Y/ S (VSR N5 iD=84 1925
3.5 4.5
(0] [ it etk ko
3 4 A RSNt
3.5 ANERY %)
2.5 A o 3 O W#e ik
2 5 2.5
A Q &
g ° <,
A L5 A
(o]
oo 1.5
1 o 1
A
0.5 % 0.5 0
0 . o xfim . % Ao,
75 80 85 90 95 100 7 80 85 90 95 100
0.6 1.4
o]
03 1.2 A O
1
A A
0.4
A
A © 0.8 (¢} o
Q
% " S 0.6 %o A
' @)
oA
02 0.4
A O ) e}
0.1 A O?D A 0.2 O o
O
0 . . EIA_QEZH 0 A, . A_ﬁl'l
75 80 85 90 95 100 75 80 85 90 95 100
FeO FeO
P 5 HETS T8 PRI v B AL I RE DG &1 it
Fig.5 Oxides relationship diagram of magnetite from the Yamansu iron deposit
10 TiO,
D AR BT
A o
A
Bk A
+
¢ O A (#9
s e e AR B e
3 HOR BB
z AR i
2 0B
<
0.1 &)
Bk
0.01 L
0. 001 0.01 0.1 1 10
(Ti+V)/%
16 e 5 E ALY Cat Al+Mn—Ti+V £ fif Eroo A © .
Fig.6 Fe oxides from the Yamansu iron ore deposit EK@ A A 0
AlLOf MgO
m,ﬁﬁ}ﬂiﬁ*‘%ﬁfﬁf%&ﬁ%‘fﬁf%o A1 VB A i 51 TSR ARSI R K L MR K

Ao LUESERAR A -850 0 R 50 0 3 I R WIHER 95
RR R S e A a7

(2) FEd IR R o0 i kA HAL AU A
R, FEWIHEG I3 B A TE 5 e I B s AU

7 FER R REY TiO, — ALO, — MgO A A i

(R 3CHk 2411800

Fig.7 Triangular diagram of TiO,—ALO;—MgO of magnetite

from the Yamansu iron deposit (modified after Chen
Guangyuan,1987)

http://geochina.cgs.gov.cn H1E LT, 2014, 41(6)



1926 i [

b J 20144F

(3) e I3 BT S 7 THREAR L v 1 52 WY
RARUIR , 5 E 300 S AT O & AR T R
A bo A (D QI FSRE Y/ 2 OE 4 1 e Pl de S AW (B
IR I 5 ka1

B EAATERE T 2 WEA /WAL E HE
WeEEHEAT L ARTEQATABFEAYT LR T
EARMAAZF, ERMNRLTZE T FEHR

S ey P IR R Ak TAE A BB By, AR b
— R TR

£ % X Hk(References):

[1]ZHF5, £
1981, 55(3): 1-7.
Li Chunyu, Wang Quan, Liu Xueya. The metallogeny and plate—
tectonics of china[J]. Acta Geologica Sinica, 1981, 55(3): 1—7(in
Chinese).

[2] A 5, A7 . G AR St i K s B M)
AL, 1990: 6-167.

Zuo Guochao, He Guoqi. Plate Tectonics and Metallogenic

XN, A AR RS M A s [T]. b 43R,

et et

Regularities in Beishan, China[M]. Beijing: Peking University
Press, 1990: 6—167(in Chinese).

[31 JATEIC, 5Kk, sKeISC, 45, AR Ly Kl B IO 248, BRAH, 4RI

Hila s ST M. JE5T: HJST A, 1996: 1-191.
Zhou Jiyuan, Zhang Bin, Zhang Chaowen, et al. Mineral Deposits
of Ancient Continent in East Tianshan and the Silver, Molybdenum
Rhenium, Gold and Copper of its Edge[M].Beijing: Geological
Publishing House, 1996: 1-191(in Chinese).

[4] Windley B F, Allen M B, Zhang C, et al. Paleozoic accretion and
Cenozoic redeformation of the Chinese Tienshan range central
Asia[J]. Geology, 1990, 18: 128—131.

[5] M 75, VDS, 14 1, 45 BTt b i S AR X KA (M. b
AU MU R, 1992,

Xiao Xuchang, Tang Yaoqing, Feng Yimin, et al. Tectonics in the
North Xinjiang and its Adjacent Area[M]. Beijing: Geological
Publishing House, 1992(in Chinese).

(6] J7 F P AR ity A A ey 1 55 s B H AR [T, Hol b s
2241, 1994, 3(1): 34—40.

Fang Guogqing. Paleozoic plate tectonics of Eastern Tianshan
Mountains Xinjiang, China[J]. Acta Geologica Gansu, 1994, 3(1):
34—40(in Chinese with English abstract).

[7] kL, &F BB, PNESF. R R AR IS A5 i M]
AL, 1997.

Ma Ruishi, Shu Liangshu, Sun Jiaqi. The Tectonic Deformation,

b s

Evolution and Metallization in the Eastern Tianshan Belt,
Northwest China[M]. Beijing: Geological Publishing House, 1997
(in Chinese).

[8] Xiao W J, Zhang L C, Qin K Z, et al. Paleozoic accretionary and
collisional tectonics of the eastern Tianshan (China): implications
for the continental growth of Central Asia[J]. American Journal of
Science, 2004, 304: 370—395.

FR, E R, MEE. R R IR AR AL 7R B (0], o
Iiﬂﬁﬁ, 2006, 33(3): 461-469.
Wang Jingbin, Wang Yuwang, He Zhijun. Ore deposits as a guide
to the tectonic evolution in the East Tianshan Mountain, NW
China[J]. Geology in China, 2006, 33(3): 461—469(in Chinese with
English abstract).

[10] EEAE, EH0M, LRI, 55 B R EYURSD — — 1%

oS- BEA - PO B S R KT IR (D] 4 PR Hb BT, 2005, 24(4):
3449-3460.
Wang Yuwang, Wang Jingbin, Wang Lijuan, et al. Weiya
vanadium- bearing titanic magnetite deposit in Xinjiang: A
polygenetic magmatic differentiation- magmatic injection-
magmatic hydrothermal deposit[J]. Mineral Deposits, 2005, 24
(4): 3449—-3460(in Chinese with English abstract).

[11] VLEZ, KRV, SAM, 45, Jbilit K500 3h 5 40 iy 18

KRG B RHLE, 2006, 25: 269-272.
Jiang Sihong, Nie Fengjun, Hu Peng, et al. Discussion on the
relationship of magmatism and gold metallogeny in Beishan
mountain area[J]. Mineral Deposits, 2006, 25: 269— 272(in
Chinese with English abstract).

[12] A, 2800, bt e, 45, bl Ly P SEAR B RFHE D). PE-IE
HBJFT, 2006, 39(2): 78—85.

Yang Hequn, Li Ying, Yang Jianguo, et al. Main metallogenic
characteristics in the Beishan Orogen[J]. Northwestern Geology,
2006, 39(2): 78—85(in Chinese with English abstract).

[13] Sk, PR, o7 Ak, SHA R i B A ™ A4 1 BT 5%

PR B RS, 2004, 23(2): 150—163.
Zhang Hongtao, Chen Renyi, Han Fanglin. Reunderstanding of
metallogenic geological conditions of porphyry copper deposits in
China[J]. Mineral Deposits, 2004, 23(2): 150— 163(in Chinese
with English abstract).

[14] F878, s, BRSBTS 05 B0 H R AL 22 R ik K
E“r“th[J]. VLIS, 1995, 16(1): 15-19.

Lu Dengrong, Ji Jinsheng, LV Rensheng, et al. The geochemical

characteristics and ore deposit genesis of Yamansu iron deposit,

Xinjiang[J].Northwestern ~ Geology, 1995, 16(1): 15— 19(in
Chinese with English abstract).
[15] 240, RS NP0 PR BT AE K D AT [T, 3 BT HR0 18 A,

2005, 200 1)): 125-128.
Wang Xingbao. Geology characteristics and genesis of Yamansu
iron deposits[J]. Contribution to Geology and Mineral Resources
Research, 2005, 20(supp.): 125—128(in Chinese).

[16] SRUEL, W 2. R I3 g™ 07 PR AR RBTAIR ], KE LR
B, 2001, (24): 26-29.

Zhang Hongwu, Xie Lixia. New understanding of the Genesis of

http://geochina.cgs.gov.cn H1E LT, 2014, 41(6)



F41E ol

W LL4 SRR IR R AT RS S AR R B )

L R o TR e 1927

Yamansu iron deposit[J]. Changchun University of Engineering,
2001, (24): 26—29(in Chinese with English abstract).

[17] A7 3. 162 HETHE 1 ™ DR b B b R AL 27 R AE (0], VH RS T,
2007, 11: 142—144.

He Ying. Geology and geochemistry characteristics of Yamansu
iron deposit Hami[J]. Western Exploration Engineering, 2007, 11:
142—144(in Chinese with English abstract).

(18] E A, WA ME, P sOMs, A5 T SEng 2 i Al O3 2k b BURR fiF

Lo BB TE (9], PE AT T AR, 2012, 10: 177-180.
Wang Zhifu, Tan Zhixiong, Tan Kebin, et al. Geological
characteristics and metallogenic model research of Yamansu iron
deposit, Xinjiang Hami city[J]. Western Exploration Engineering,
2012, 10: 177—180(in Chinese with English abstract).

[19] Gustafson W 1.The stability of andradite, hedenbergite, and
related minerals in the system Ca— Fe— Si— O— H[J]. Journal of
Petrology, 1974, 15(3): 455—-496.

[20]t><rrxL YL, B B R A YRR Y BEAL 2 A AR SRR

. imﬂ%ﬂc%, 1983, (3): 256—268.
Zhao Bin, Lee Tongjin, Li Zhaoping. Physical and chemical
conditions of skarn formation of experimental study[J]. Geochemistry,
1983, (3): 256—268(in Chinese with English abstract).

[21] sKETK, R 4x, B TR, S BRI 2K 38 5 ik A L SR R Y

AP b5 L. A 2R, 2011, 30(2):
276-280.
Zhang Zhixin, Yang Fuquan, Luo Wucang, et al. Skarn mineral
characteristics of the Wulubulake iron deposit in Altay, Xinjiang, and
their geological significance[J]. Acta Petrologica et Mineralogica,
2011, 30(2): 267—280(in Chinese with English abstract).

[22] B2, SRAEAR, T4 %M, S5, BT8R PG IR 1L £ i e 2R B PR ™

FIATRR AT ST R R X RIS B 2910, & 4124k, 2012,
28(7): 2089-2102.
Hong Wei, Zhang Zuoheng, Jiang Zhongsheng, et al. Magnetite
and garnet trace element characteristics from the Chagangnuoer
iron deposit in the western Tianshan Mountains, Xinjiang, NW
China constrain for ore genesis[J]. Acta Petrologic Sinca, 2012, 28
(7): 2089—-2102(in Chinese with English abstract).

[23] Dupuis C, Beaudoin G. Discriminant diagrams for iron oxide
trace element fingerprinting of mineral deposit types[J]. Miner
Deposita, 2011, 46: 319—335.

[24] Mo, slRo - S0 Y)~E M. P E R A, 1987
Chen Guangyuan. Genetic and Prospecting Mineralogy[M].
Chongqing:Chonggqing Publishing House, 1987(in Chinese).

[25] Meinert L D. A review of skarns that contain gold[C]//Lentz D R.
(ed.). Mineralized Intrusion— related Skarn  Systems.
Mineralogical Association of Canada Short Course Series 26,
Quebec, 1998: 359—-414.

[26] Meinert L D, Dipple G M, Nicolescu S. World skarn deposits[J].
Economic Geology, 2005, 100: 299—336.

[27] XN, SRR, bR SCTE, A5, FRRRY 5 R B0 £ AR

ATVRFIE S H S & I AL SE R [T]. 07 R HBITT, 1997, 16(4): 318—
329.

Zhao Yiming, Zhang Yinan, LinWenwei, et al. Characteristics of
pyroxenes and pyroxenoids in skarn deposits of China and their
relationship with metallization[J]. Mineral Deposits, 1997, 16(4):
318-329(in Chinese with English abstract).

(28] X — M3, T < 3 PR AT 5 10 6 e 537 E e )] 0 R Hb
2002, 21(2): 113—-121.

Zhao Yiming. Skarn new important advances in study of skarn
deposits[J]. Mineral Deposits, 2002, 21(2): 113— 121(in Chinese
with English abstract).

[29] Einaudi M T, Meinert L D, Newberry R J. Skarn deposits. In:
Economic Geology 75th Anniversary Volume[J]. Littleton:
Society of Economic Geologists, 1981, 317—391.

[30] Xu L G, Mao J W, Yang F Q, et al. Geology geochemistry and
age constraints on the Mengku skarn iron deposit in Xinjiang
Altai, NW China[J]. Joumal of Asian Earth Sciences, 2010, 39:
423-440.

[31] B, ARGLHR, R, 45 FRIE LRy A A A B 5E ]
A, 1982, 2(4): 296—304.

Zhao Bin, Li Tongjin, Li Zhaoping, et al. A study on garnets from
some skarn deposits in China[J]. Acta Mineralogical Sinica, 1982,
2(4): 296—304(in Chinese with English abstract).

[32] X7k 2. VL T i b DX 2 falty k0 PROE BUPLEE (M

P B R A, 1992: 1-120.

Zhao YongXin. Mechanisms of formation of the contact iron

1 I

deposits along the Middle lower Reaches of the Yangtze
River[M]. Wuhan: Press of China University of Geosciences,
1992: 1-120(in Chinese).

[33] WA, 2K R A BRI PR b STt IR A 2 R A B R Bk
L0 a0 R 273841, 2004, 23(3): 219-224.
Shu Xuefu. Geology and geochemistry characteristics of Anqing
skarn— type Fe— Cu deposit and its origin of iron materials[J].
Bulletin of Mineralogy, Petrology and Geochemistry, 2004, 23(3):
219-224(in Chinese with English abstract).

[34] AHhF5, AT, KL X = 2 AR A ™ 4~ F
0. ST, 1989, 8(1): 15—19.
Zhu Zhongxiu, Li Xuping. Mineralogical studies of garnet in
Skarn type iron deposit of Daxinganling region[J]. Global
Geology, 1989, 8(1): 15—19(in Chinese with English abstract).

[35] Meinert L D. Skarns, skarn deposits[J]. Geosciences Canada,
1992, 19(4): 145—162.

[36] FRHAL, B8 —N5, BROCET. P IEBRET R (I (M
JiRAL, 1994: 386-479.
Cheng Yuqi, Zhao Yiming, Lin Wenwei. Iron Deposit from
China[M]. Beijing: Geological Publishing House, 1994: 386—479
(in Chinese).

[37] BN, PRICTH, 5
hRAL, 1990: 1-23.

1. dbme: s

A, A5 R R AR M. dbat:

http://geochina.cgs.gov.cn H1E LT, 2014, 41(6)



1928 i 5] b J 20144F

Zhao Yiming, Lin Wenwei, Bi Chengsi, et al. Skarn deposits in Chagangnuoer iron deposit in Western Tianshan Mountains,
China[M]. Beijing:Geological Publishing House, 1990: 1—23(in Xinjiang,and its geological significance[J]. Acta Petrologica Et
Chinese). Mineralogical, 2012b, 31(2): 191—211(in Chinese with English
[38] T4, R0 IRARNI, 45, T2 PR s R LT R HuR 1 abstract).
RO BAA ERIEHER ] H A4, 2007, 23(10): 2443-2456. [40] BKAZAL, T SCK, Brbmg, 45, ARR ML = MERRET IR )7 4]
Yang Fuquan, Mao Jinwen, Xu Lingang, et al. REE geochemistry AL 2F R AE B R B R (). A 0 2k 2%k, 2013, 32(4):
of the Mengku iron deposit, Xinjiang, and its indication for iron 431-449.
mineralization[J]. Acta Petrologica Sinica, 2007, 23(10): 2443— Zhang Licheng, Wang Yitian, Chen Xuefeng, et al. Mineralogy,
2456(in Chinese with English abstract) mineral chemistry and genesis of the Hongyuntan iron deposit. In
[39] MLy, sk A, BEAE, 45 HR v R L2 i VR T R ) 2 East Tianshan Mountians, Xinjiang[J]. Acta Petrologica Et
TIE B HHb B L[], A 2724, 2012b, 31(2): 191-211. Mineralogical, 2013, 32(4): 431— 449(in Chinese with English
Hong Wei, Zhang Zuoheng, Zhao Jun, et al. Mineralogy of the abstract).

Mineralogy of skarn and magnetite of the Yamansu iron deposit and its
geological significance

ZENG Hong', CHAI Feng—mei', ZHOU Gang’, GENG Xin—xia’,
LI Qiang’, MENG Qing—peng’, XU Lu—1lu',

(1.Xinjiang Key Laboratory for Geodynamic Processes and Metallogenic Prognosis of the Central Asian Orogenic Belt, Xinjiang
University, Urumqi, Xinjiang 830046, 2. Xinjiang Bureau of Geology and Mineral Resources, Urumqi, Xinjiang 830000, 3.MRL Key
Laboratory of Metallogeny and Mineral Assessment, Institute of Mineral Resources, Chinese Academy of Geological Sciences,

Beijing 100037, 4. Xinjiang Mineral Experiment Research Institute Urumugi 830000)

Abstract: Located in the middle of Eastern Tianshan Mountains, the large—size Yamansu iron deposit is hosted in Andesitic volcanic
clastic rock or andesitic tuff of the Lower Carboniferous Yamansu Formation, with a lenticular marble beneath the main ore body.
The ore bodies occur as lamellar stratoids and lenses, controlled by EW—striking faults and circular faults. Wall rock alteration is
strong, including garnet skarn and complex skarn. Electeon microprobe analyses show that the end member of garnet is andradite
(And) with an average content of 63.59%, grossularite(Gro) with an average content of 34.11%, almandite(Alm) and spessartine
(Sps) with an average content of 4.44% . Components of garnet and pyroxene are Andases-100G10067-s705(Alm + Sps)ii-0s, Which
indicates that characteristics of this skarn minerals are quite similar to those in calcic skarn from the major large iron deposits,
suggesting that they probably resulted from skarnization; In the Ca+ Al+Mn versus Ti+V discriminant diagram showing spot
analyses of magnetite and hematite, almost all data from the Yamansu ore deposit fall into the region of the skarn type iron deposit.
In addition, in the ternary plot of Ti0,— ALO;—Mg0 of magnetite, many data from the Yamansu ore deposit tend to be seated in the
sedimentary metamorphogenic and contact meatasomatic region while less data 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 most samples
through a process of hydrothermal metasomatism, it indicates that iron formation was related to magmatic hydrothermal
metasomatism.

Key words: Yamansu iron deposit; electron microprobe analysis; skarn mineral; magnetite
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