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Fig .1

Simplified geological map of the Heiyingshan high-grade iron deposit ,Inner Mongolia ,the insert showing its locality

Carboniferous volcanic rocks of the Baishan Formation: 1 —Tuff; 2 —Dacite liparite and dacite ; 3 —Dacite . Hercynian intrusions: 4 — Albite por-

phyry ; 5 —Granite porphyry; 6 —Diorite porphyrite ; 7 —Fault; 8 —Iron orebody; 9 —Yttrium orebody ; 10 —Subduction zone of ancient plate ;

11 —Terrane boundary ; 12 —Serial number of the terrane . Siberian plate ( [ ) : I | — Wuzhuergashun terrane; I , —Queershan terrane . Kaza-

khstanian- Beishan plate( II') : 1I'| —Hongshishan —Heiyingshan terrane ; II, —Gongpoquan- Yueyashan terrane ; II; —Mazongshan terrane
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Table 1 Sm Nd isotopic analyses and characteristic ratios of apatite separates from the Heiyingshan high- grade

iron deposit , Inner Mongolia

FE i 5 Sm/10°¢ Nd/10°° Sm/ Nd 1478 m/ ' * Nd 143 Nd/"** Nd 20 &(322 Ma) £u(0 Ma)
O YORE £ R A
LYK-06 326 .5834 1081 .4413 0.302 0.1826 0.512693 6 1.65 +1.07
LYK-07 110 .8693 849 .6104 0.130 0.0789 0.512475 4 1.67 -3.18
LYK-23 123 .7083 550 .0462 0.225 0.1360 0.512595 5 1.66 - 0.84
LYK-24 121 .1643 1057 .7977 0.115 0.0693 0.512454 6 1.65 -3.59
LYK-25 175 .9530 647 .8852 0.272 0.1642 0.512655 5 1.67 +0.33
LYK-26 187 .6359 1071 .1704 0.175 0.1059 0.512532 5 1.67 -2.07
JCIR AT 1 8 2R 41
LYK-21 126 .3856 971 .2300 0.130 0.0787 0.512758 6 7.20 +2.34
LYK-22 85.5690 358 .6363 0.239 0.1442 0.512899 4 7.26 +5.09
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Fig.2 '#Nd/'"*Nd versus 'Y’Sm/'** Nd diagram of apatite

separates from massive iron ores of the Heiyingshan

high- grade iron deposit, Inner Mongolia
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Sm Nd isotopic dating of apatite separates from Heiyingshan
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Abstract

Located in the northeastern part of Hongshishan- Heiyingshan terrane within Kazakhstanian- Beishan plate ,
the Heiyingshan deposit is one of the most important high-grade iron deposits in northwest China. Iron mineral-
ization occurs within the Early Carboniferous dacite , rhyolite , dacitic lava and brecica of Baishan Formation as
massive blocks , stratoid layers, lens and veins . The iron-bearing inter mediate-acid volcanic sequences are cut by
a number of Hercynian mafic and granitoid dykes and controlled by a number of NE- and E W-trending fractural
or faulted zones . Individual iron orebodies , from 4 to12 m in thickness, can be traced along the strike for 115 ~
200 m, and down the dip for 100 ~200 m. Moreover, several independent yttrium orebodies were recognized
within the iron deposit. Although apatite predominates over iron-bearing minerals , no difference has been ob-
served between iron and yttrium orebodies in such aspects as geological setting , wall rock , mineral asse mblage
and attitude . Mineralogical composition of both iron and yttrium ores is relative simple , composed of magnetite ,
he matite and trace amounts of pyrite . Gangue minerals include apatite , quartz , chlorite , and hornblende . Eight
apatite separates from the massive and vein type iron ores respectively were selected for Sm- Nd isotopic analysis .
Six apatite separates from massive iron ores of Heiyingshan deposits give a Sm- Nd isochron age of (322 .0 £4 .3)
Ma with €yg( t) value of 1 .66 £0 .01 (20) . As the Sm- Nd isochron age is in agree ment with field geological evi-
dence , and apatite has co-existing relations with magnetite , it is suggested that the Sm- Nd isochron age repre-
sents the ore-forming time of the Heiyingshan high-grade deposit. The ore-forming material might have been de-
rived from a mixed source of depleted mantle- and crust-derived magma or fluids. In contrast, the €yy(322 Ma)
values of two apatite separates from the vein-type iron ores range from 7 .20 to 7 .26 , much higher than the val-
ues of massive iron ores. Combined with other field and geological evidence , the authors believe that the vein
type iron ores were probably derived from mantle-related ore fluids .
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