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Fig. 1. Geological sketch of Huayangchuan carbonatites.
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Table 1. C-O isotope compositions of

Huayangchuan carbonatites

HYCS HYC40 HYC43 HYC4d4 HYC=20

8% Cppp( %0) 6.8 J.00 6.8 J.01 6.78
8" Oayow( %0) 8.33 7.85 8.04 7.61 8.44
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Fig. 2. C and O isotope contents in . CO,
Huayangchuan carbonatites. .
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Table 2. Micro-thermoprobing results of fluid inclusion from Huayangchuan carbonatites
co, o,
/°C /°C /%
/C /C
HYC24( Yy 1 17.8~5.6 138 ~333
HYC-01( )y 1 17.2~8 225 ~365
HYCA8( )y 1 6.8 ~9 163 ~216
HYC=20( ) 1 43 ~79.5 143 ~296
I 9.8~4.6 146 ~248
HYC-03( )
I 4.6~7.9 27.8 ~ 30.2 219 ~334 4.07 ~9.59
1 9.2~8.3 198 ~282
HYCA( )
I 4.8~7.3 29 ~30.9 228 ~310 5.14 ~9.28
I F.1~6.9 197 ~346
HYCOL( ) 7.87 ~11.05
I 3.6~5.7 27.9~29.5 256 ~310
I 6.9~6.5 289 ~338
HYCO2( )
I 4.8~7.3 28.2~29.5 236 ~328 5.14 ~9.28
I 41.8~4.3 188 ~318
HYCO3( )

I 4.4~9.8 27.8 ~32 251 ~357 0.43 ~9.89
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Fig. 3. Micro-photos of Huayangchuan carbonatites.
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Fig. 4. Histogram of homogenization temperatures of Co, -
fluid inclusions from Huayangchuan carbonatites. Co, 27.8 ~32 C
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Fig. 5. Histogram of ice melting temperatures ( A) and clathrate melting temperatures
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Fig. 6. Raman spectroscopy of fluid inclusions from Huayangchuan carbonatites.
300 C 4
° Co,
219 ~299 C o Eckermann *
I HYC-O1
CO, Alno
o CO, o Williams ** Sukulu
(6{0)
3.2 2 .
Co, : Roedder =
Amba Dongar
CO, ; Oka
Renishaw Magnet Cove
InVia Reflex Co, .
Spectra—Physics 514 nm 2%
20 mW I ~2 pum ( + ) . (
30 s 100 ~ ) . CO, CO,
4000 cm” .
I o
H,0
co, co,
( 6A) . I
CO, Co, H,0 Sro
CO, 1238 em™ 1386 ecm™( 6B+ 7 -
Q) LI _
( 6D), o Xu



Sr Sr.Ba.LREE Rb  Nb Y.Yb
o ( 7A) o
( <400 C) HREE
o Ting REE
» Sukulu ( 7B)(La/Yb,=2.0~4.9)
REE ( LREE ) o
CO, CH, Cullers  Graf **
o REE LREE/HREE
. (1.5x10° ~5x10™ Pa * Nelson * o
s) (2.2) REE o
03 <800 C. N
(H,0 CO, H,0 Co,
Cl F) 32 36
( REE. o
Th.Sr ) ¥
C-O CO, H,0
“ 7 o Wood ** Co,
o Xu " co, LREE—
“Sr/*Sr MREE—HREE( Y)
EM I Co,
. Woolley ~ Kempe ¥ HREE
100000 10000
o000 R B SO e HYC20
4=k F a1l
1000
o I 1000
= 100 =
ﬁ 4
£ &
¥ i *® 100
0.1
A B
0.01 o
RbBaThUNbTa LaCePbPr SrNd SmZrHfEuGd T Dy YHo Er Tm YbLu La Ce Pr Nd Sm Eu Gd Tb Dy Ho Er Tm Yb Lu
7 (A)  REE (B)
( Sun and McDonough 1995 Byonton 1984)

Fig. 7. Primary mantle-normalized ( A) and REE patterns diagrams ( B) of Huayangchuan carbonatites

( data of original mantle is after McDonough 1995 and data of chondrite is after Byonton 1984) .
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A Study of Fluid Inclusion from Huayangchuan Carbonatite
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Abstract: The Huangyangchuan carbonatite is located in Lesser Qinlin which is the joint of the Qinlin Orogenic belt
and North China block. It occurs as veins and principally consists of calcite. Based on the study of microthermometry
and laser Raman microprobe of the fluid inclusions from the carbonatite there are three types of fluid inclusions have
observed including two phases of CO,-H,0 three phases of CO,-H,0 ( L,,+V, +Lg, ) and celestite-bearing
inclusion. The fluid inclusions are characterized by moderatedow temperature ( 138 — 357 °C) and salinity
(11.05wt% — 0.43wt% NaCl) indicating the Huangyangchuan carbonatitic fluids are rich in CO, and Sr. Tt is as
same as the typical fluid inclusions in carbonatite. The carbonatite is also characterized by primary mantle-derived C—
O isotopic compositions indicating it is not affected by alteration processes. This implies that there were much
abundant fractional crystallization of the mineral phases before the emplacements and crystallization of the Huangyang—
chuang carbonatite veins which led to the fluids enrichment in vapor and incompatible elements. Therefore their
fluid inclusions display comparatively low temperature and salinity. The Huangyangchuang carbonatite may be the
calcite cumulates.

Key words: carbonatite; fluid inclusion; calcite cumulates; Huayangchuan



