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Fig.1. Relationship between ankerite, hematite and calcite, and their Laser Raman spectra.
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Fig.2. Laser Raman spectra of coexisting minerals in calcite.
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Fig. 3. Laser Raman spectra of apitite, bastnaesite daughter minerals and CO,-bearing fluid inclusions in calcite with no cleavage.
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Fig.4. Laser Raman spectra of daughter minerals in late-stage quartz associated with calcite with cleavages.


http://www.cqvip.com

HIWEAM

£ 000 http://www.cqvip.com|

R 1R SRR B B A R AR MO 8 6B i 403

LT UAENRRR, A—KAELE5REEA
HAEES), AN THRASARTHAZA, BEFEH
R, REARE M RECEE, AR, 58
BRI PRAE R

3.5 FHREH

BHENEKAZ a0 Y, HERBET EBEET Y.
BEFRET HXAERN =Y. KB HBES
Bt Bk B, T R T RO IR 8RBT, BURL AR /1N B9, 500
BEREUMNE, FERZRERERE AT
B, B SERIT A, R AR ERB S A

S5 aZ. fELHESTABABRHX—
W, A BRARKE , WA 6 PAHE,WTLUE
HEEEMNMEERK,

FEFT REY, EENRIOR, FLIET T #
A BET AN, EERE, E 6 PAK, KA

30000
25000
20000 ¢

15000 -

10000 £ e
300 500 700 900 1100 1300

Bs5 S&HzAFTERETERI R ENAZLRER AR BREGT 75 WH ELRHE
Fig.5. Late-stage quartz within ankerites and the Laser Raman spectra of daughter minerals in late-stage quartz.
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Fig.6. Disseminated hematite and single hematite crystal.
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Fig.7. High-temperature alkali feldspar and acicular aegirine.
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LASER RAMAN SPECTROSCOPIC ANALYSIS OF BAYAN OBO CARBONATITE
DYKES AND ITS PETROGENETIC SIGNIFICANCE

QIN Chao-jian', QIU Yu-zhuo''?, ZHOU Guo-fu', WANG Zhong-gang',
ZHANG Tai-rong , XIAO Guo—wang3
(1. The State Key Lab of Ore Deposit Geochemistry, Institute of Geochemistry , Chinese Academy of Sciences »

Guiyang 550002, China; 2. The Key Lab of Dynamics of Mineralization, Guangzhou Institute of Geochemistry ,
Chinese Academy of Sciences, Guangzhou 510640, China; 3. Bayan Obo lron Mine, Baotou Steel-lron Group, Baotou 014080, China)

Abstract; Laser Raman spectroscopy is an approach for mineral identification and composition determination based on the
chemical bond and composition of determined objects. In the Bayan Obo district, several decades of carbonatite dykes were
developed. The identification of mineral species for micro-sized grains is usually difficult because of their very small grain
size formed in rapid crystallization unless the electron microprobe analyzer is used. Laser Raman spectroscopy is also a
powerful tool for this purpose. The investigation showed that there are REE-rich magmatic carbonatite dykes in the ore
district. During the early magmatic crystallization stage, alkali feldspar and ankerite dolomite were formed with no REE
mineralization. Ankerite dolomite is often converted to calcite due to the exsolution of ferric matter. Aegirine and calcite
were formed later and are frequently associated with REE minerals such as bastnaesite. Calcite with no cleavage was formed
in the post-magmatic hydrothermal stage and a large amount of fluid inclusions are found within it, associated with strong
REE mineralization. Niobite is distributed within bastnaesite and also at the margin of hematite as a hydrothermal
metasomatic product. REE mineralization was weak during the early magmatic stage when alkali feldspar and ankerite
dolomite crystallized, tending to become strong in the late magmatic hydrothermal stage while a large amount of fluid phase
was differentiated. REE and Sr entered into magmatic fluids to form strong REE mineralization. In combination with
petrographic observations, Laser Raman spectroscopy can well reveal this geological process, and provides some evidence
for the magmatic hydrothermal metasomatic origin of the Bayan Obo Nb-REE-Fe deposit.
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