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Yangtizishan metamorphosed sedi mentary titanium deposit :
Discovery of new genetic type of titanium deposit

ZHAO YiMing, LI DaXin, CHEN WenMing , FENG Cheng You and SUN WenHong
(Institute of Mineral Resources ,CAGS, Beijing 100037, China)

Abstract

The Yangtizishan metamorphosed sedimentary titanium deposit in Inner Mongolia belongs to a new genetic
type . This deposit was formerly referred to as an iron deposit. Based on field and indoor investigation, the au-
thors hold that it is a metamorphosed sedimentary titanium deposit. The ore bodies occur in Lower Proterozoic
Erdaowa Group consisting of sericite-quartz schist in the stratoid and lenticular forms. The ores have perthitic
structure comprising chiefly interbedded quartz perthite and il menite ( Trutile) perthite . The ore minerals are
mainly il menite and rutile and, subordinately , he matite and limonite , while the nonmetallic minerals are chiefly
quartz with small amounts of biotite , amphibole ( grunerite) and garnet (spessartine-al mandine) . The ores con-
tain 2.90 % ~18 .14 % TiO,, 8 .04 % ~ 23 .6 % TFe, with very low P and S content . In the course of investiga-
tion, the northern Moshishan rutile- dominated rich ore body was discovered by the authors. The genetic model
of this deposit is as follows: (1) It was formed in a s mall oceanic basin under a oxygen- deficient ( highly reduc-
ing) condition in Early Proterozoic; (2) The ores precipitated in a minimum depth of below 200 m of sea water,
being products of purely che mical precipitation; (3) The source of the major components of the titanium ore such
as Si, Ti, Fe, and Mn seems to be hydrothermal or exhalative in the deep ocean basin; (4) The ore deposit has
suffered regional metamorphism of intermediate degree ; (5) In Mesozoic, the deposit was locally subjected to re-
formation by granitic intrusion .

This type of titanium ore deposit has never been reported in literature and is therefore the first documented
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occurrence in the world.
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Fig. 2 Geological sketch map of the Yangtizishan titanium deposit, Inner Mongolia
1—Quaternary; 2—Acidic and intermediate-acidic volcanic rocks; 3—Schistose tuf {;4—Metasiltstone; S—Quartzite; 6—Schist; 7—Marble; 8—Plag-
ioclase-amphibolite schist; 9—Granite; 10—0Ore body; 11—Unconformity; 12—Measured/inferred faults and their serial number; 13—Attitude;
14—Geological boundary
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Fig. 3  Micrographs of major ores from the Yangtizishan titanium deposit
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Table I  Characteristics of ore types of the Yangtizishan titanium deposit
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Table 2 Representative electron microprobe analyses of titanium minerals and gangue minerals in the
ores from the Yangtizishan titanium deposit ,Inner Mongolia

o Ti-d-2 -1 Tie6-1 Ti7-2 Ti9-2 HI-1-1 1I-1-2 Tid-2 Ti-9-7 @;{%ﬁg;& Ti9-4
BRBRTT ARERET BRERRT BKBET BB &an EAvE EAw e LN e R IN A4
w(B)/ %

Sio, 0.02 0.10 0.08 0.06 0.04 0.53 0.05 1.11 37 .82 37.49 50.46
TiO, 53 .48 54.28 53.57 54.00 53 .65 99 .41 99 .61 99 .30 1.90 0.16 0.03
AL O, 0.00 0.00 0.00 0.02 0.01 0.03 0.02 0.03 14.23 20.83 1.34
FeO 41 .14 43 .91 41 .23 40 .87 42 .71 0.50 0.45 0.20 29 .91 27.03 36.39
MnO 4.97 1.48 5.38 4.04 3.22 0.03 0.03 0.00 3.09 11 .34 2.07
MgO 0.02 0.02 0.00 0.05 0.02 0.03 0.00 0.01 3.27 0.85 6.47
CaO 0.00 0.00 0.00 0.00 0.00 0.06 0.02 0.05 0.56 2.03 0.11
Na, O 0.00 0.02 0.01 0.01 0.04 0.06 0.00 0.00 0.09 0.04 0.12
K, 0 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 5.74 0.00 0.00
Cr, 0, 0.01 0.10 0.02 0.00 0.00 0.06 0.01 0.00 0.00 0.01 0.01
il 99 .95 99 .91 100 .30 99.04 99 .67 100.69  100.19  100.70 96 .61 99 .33 97.00

ATy A
0 3 3 3 3 3 2 2 2 22 24 23
&RIET R

Si 0.000 0.002 0.002 0.002 0.001 0.007 0.001 0.015 5.922 6.123 8.066
Ti 1.012 1.018 1.009 1.023 1.015 0.988 0.996 0.983 0.224 0.020 0.004
Al 0.000 0.000 0.000 0.001 0.000 0.000 0.000 0.000 2.627 3.924 0.126
Fe 0.868 0.916 0.864 0.861 0.898 0.006 0.005 0.002 3.917 3.692 4.867
Mn 0.106 0.031 0.114 0.086 0.069 0.000 0.000 0.000 0.409 1.568 0.281
Mg 0.001 0.007 0.000 0.002 0.001 0.000 0.000 0.000 10.763 0.207 1.541
Ca 0.000 0.000 0.000 0.000 0.000 0.001 0.000 0.001 0.941 0.356 0.019
Na 0.000 0.000 0.000 0.000 0.001 0.001 0.000 0.000 0.013 0.006 0.036
K 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 1.146 0.000 0.000
Cr 0.000 0.002 0.000 0.000 0.000 0.001 0.000 0.000 0.000 0.000 0.000
Sl 1.987 1.976 1.989 1.975 1.985 1.004 1.002 1.001 15.962  15.896  14.940

TR 43 AT BB R b R 2 e R R T AR R B SE 4 A LS (TEOL JXAS800R EP MA SEIR A LK 20 kv, I 2 x 107 8 A HL
FHREER 1pm JIXKESE 0.0n% ~0.n%.
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Table 3 Chemical analyses of ores from the Yangtizishan titanium deposit , Inner Mongolia

e , , w(B)/ %

SiO, TiO, Al, Oy Fe, O FeO MnO Mg O CaO
YT-7 65 .25 11.56 3.49 12.72 2.50 1.70 0.64 0.38
YT-34 49 .66 8 .42 3.79 20 .42 8 .89 4.07 0.99 0.76
YT-39 65 .25 10.97 2.24 15.85 0.38 1.79 0.25 0.24
YT-40 61 .23 8.27 3.03 21 .09 0.20 2.26 0.30 0.38
MS-27 68 .35 9.49 3.93 12.63 1.31 0.33 0.62 0.14
MS-28 61 .49 15 .46 2.52 13 .45 2 .89 0.64 0.65 0.18
MS-33 75 .70 6.18 4.34 8.04 1.13 0.18 0.90 0.32
ot w(B)/ % —

Na, O K, O H,0" CO, P, Os S &
YT-7 0.04 0.47 1.24 0.20 0.06 0.01 100 .26
YT-34 0.02 0.19 3.00 0.12 0.12 0.02 100 .47
YT-39 0.09 0.30 2.56 0.20 0.07 0.01 99 .70
YT-40 0.03 0.33 2 .88 0.20 0.08 0.01 100 .29
MS-27 0.01 0.04 2.78 0.38 0.04 0.00 100 .05
MS-28 0.08 0.07 2.40 0.29 0.06 0.00 100.18
MS-33 0.02 0.17 2.68 0.55 0.04 0.01 100 .26

A3 AT B < 1 b TS B MR s T O FE IR X AOIGIEA (3080 E) BT L HTAEE 0 .01 % ;cO, AL s H, 0 FHEE YL ;FeO
JiEECS 7
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PO R G20 IR IR B ™ Lk Ak
HEERNE SV E R HIRZ NE)EA
P FKHLE (S5 K . SRR Py AR AR ik
W IR RO TRFAE A R 3k kiR 0 A & Ja
W9 oy ARG R BB 8 AR k™ 32 T A 4
A TREH T Frm B IS AR R
RS S B AR FUE R PR B Z A s R K
PR I (FEMR L2 1994 I AR AT A5 1995 B8 — N
ZE 2004 ;Clein, 2005) . PL_EXF LR 6HT  IXPEH IR
1 SR AR RN PR B RN 4 S A TR S A1

25 LTI | A AP SCHRGHERT IR 8 e R 73 8
AT PORRAR TR ER AT IR R R, 10— 0 E B 2
T ERAT RO T b e TR AR o R AR R
3.2 ME RN

FRAfE LR A IR [ b 5 M Bk A 22 R AE 020 I 4
R B

(1) B IRTERCT b 7ot AR — AN /N (1) 2 th
o MR R R

(2) WARREZR D KT 200 m ,EHEEIOR 40
SR A 08 L 5B IR ( Clein, 2005) ;0 F1
S TR =4 .

(3) WA R EEY A Si, Ti,Fe Al Mn 55 0] G
J2 DA GRS I Bt A 7 sHE N IR I IR 11

(4) WIRKIE LG X852 T R g X 3842 /e A

(5) TEHAEMR B TIE R A RN 07K il
2T A U SR
3.3 LZEWRFIRE

(1) P 2 AR -l oot AR T R L AR T
PR — A AR KA R AN RS .

(2) FLEEIR BBl b & 48 o B AT 9 1 2 R

BB A BERCRE A RA (L0 1 LR 7R
AL AEAT G40 B R .

(Y EL L SR BB = %S4 NE R ENR TN
FIE R R A e s SRR - 4 T
RN A 52 AR AR 4

(4) IERFR & AN [FR T VEAE C A AR 3
TRIG R TR 1A B9 RETE | kG P G
e b P T VR AR R AR S A — o I e RO
ERF A< 2040 8 0 & A Aok il AT kG B )
A5 R

()W AEZFR & Ti, Fe, Mn, V, Cr 257G
RINALE 5w .

3.4 KXEEIR

DURAAR SRR 0 70 Al — ML DSl 0 s
iy I 52— A8 T 2 R 4 ol (FE A LA 1994 X
—M8ZE 2004 ,2005 ;Clein, 2005) . i 1IAE Rt
FAZE R ERA™ DR, e 43 A ] et 2 A7 e R . 42l
LI PR ) e b A 3 TR AR o S22 7 N 56
WA AR AT E BV R AL KR KR 500
km, 5620 100 km. #EH G, 7= T A«
A RIS MBIk 2 A F
e XL SRR E A S EOH R BL T #
FA ot AU S AR TN IR gE . A BAfE
b RA AE S A — SR AT i — L T A
TFe .S .P .Si0, BX SFe & 414 , Tio, MH AR . Ut
Ab B L E B AT AR ] A YR

FAR BB O I LR R ) M ST R AR AT R
JRA T AR HIX )RRV ) b AN
i) A Ap A I U P A0 DR T B I o e s B
B8 WA R ) R PR M R AL 22 R AR S 3L X
8 PURRAS ERAT 2 A [) OG R A 6 F A ) i)
WEFL AN T %07 PR B BR B2 U5 P A R T A
R B AT AT PR e T o B nl 3E — 20 X e P 52
R AR R T A TR ) RO SRR
IR HT SRR B 7 1)

B ORI RSN B SR T
e A Jir 415 (10 B 1 30 R AT 9T B A N S
A X I SRR ] DR R S5 R R e AR
AT FE I TT REANREAT B8 45T T K ) 34 A G 3
By o 1 SR SR P L SE 1A AT A T
A0 HOAL 22 23 BT I s 5~ R 20 A el o [ R
BT BRI ST AR U B 58 R RO R Y
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