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Fig.1 Sketch of the diamond anvil cell for high
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pressure and high temperature experiment
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Fig.2 Raman shift 464 cm ! of Quartz with increasing

temperature and pressure *
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F\/VIM464 cm ! 2.534, 10 5, T? 155 213 cm ! 275 329 cm ! CID3
1.255, 10 2, T __2.02 . P 5.044. v, 710 738 cm ! X
10 5, T?__1.122, 10 2. T 6.39 v, 1084 1094 cm 1 co
296< T K <773
O< P GPa < 1.0 1 2
2.2
108 cm !
1.5 0.59
GPa 2.0 GPa 1.5 GPa 200
2.0 GPa
25 GPa
1 5
Tablel Parameter on the relaionship of the Raman shift and pressure for sever al cabonoxide minerds®
Aragonite Calcite Dolomite Magnesi te
Vi Vi [P Vi Vil pP Vi \MSP M \A/5P
cm ! cm '/ kbar cm ! cm_ '/ kbar cm ! cm '/ kbar cm * cm '/ kbar
1 084 0.27 1085 0.59 1097 0.29 1094 0.25
2 5
Table 2 Parameter on the relaionship of the Raman shift and temperature for several cabonoxide minerals ®
Aragonite Calcite Dnlomite Megnesit e
Vi 5\/[/ T Vi M T Vi Vil T Vi Vil e T
cm ! cm '/ cm ! cm Y/ cm ! cm '/ cm ! cm '/
0.004 x10 ° 0.0064 x10 ° 0.0035x10 °
1084 0.015 1 085 1097 1094
1.4 x10 °T 1.6 x10 °T 3.1x10 °T
3
6
CO? 02
3 4
7
Mroz 8
Tanzania
Mbore ° Fonarev 10
002 N2 CH4
CO 11 16
2
co?z SO NO
3 4 3



807

1

10

17 18

References

Mirecier J C C. Single
try J . American Mneralogist 1976 61 603-615.

pyroxene geothermomelry and geoba ome-

Zhang Riyuan Cong Bdin. Geahermometry and Geobarometry of
Mneral M Beijing Geological Press 1983.
M . 1983.

Mo H K XuJ Bell P M. Calibration of the Ruby pressure Giuge
10800 kbar under Quasi-Hydrostatic conditions J . Journal of Ge-
ophys cal Research 1986 91 B5 4 673-4 676.

Schmidt C Mutin A Ziemann. In-situ Raman spectroscopy of
quartz A pressure sensor for hydrothermal diamond-anvil cell ex-
peiments a elevated temperatures J . American Mneralogist
2000 85 1725-1734.

Philippe G QCaudine B Bruno R et al. Raman spectroscopic
studies of Carbonates Part Hgh-Pressure and H gh-Tempera-
ture Behaviour of Calcite Magnesite
J . Physics and Chemistry of Mnerals 1993 20 1-18.

Dolomite and Acagonite

Liu Wenjun Zheng Rongcai Li Yuanlin et al. Research of the

daughter minerals in fluid i nclusionsof the Huayuan Lead-Zinc de-

posit J . Journal of Chengdu Universty of Technology 1997 24
4 65-69.

J. 1997 24 4 65-
69.

Xu Jivhua Xe Yuling Li Janping et al. Dscovery of bearing
Sr and LREE minealsin fluid inc usion of REE deposit in Maoni-
uping Mianning county Sichuan province J .
ral Science 2001 11 5 543-547.

Progress in Natu-

J . 2001 11 5
Vapnik Y Eiezri | et al. Mheal and fluid inclusion

543-547.
Mooz |
study of emeraldsirom the Lake Mnyara and Sumbawanga deposit s
J . Journal of Arica Earth Science 2001 33 2 377-390.
More JN Noman D | Kennedy B M. Ruid inclusion gas com-
positions from an active magmaii c-hydrothermal system A case
study of { he Geysers geothermal field USA J . Chemical Ged ogy
2001 173 1-3  3-30.

Fonarev V | Touret JL R Kotelnikova Z A. Fluid inclusionsin
rocks from the Central Kda granulite aea Bdtic Shied J .

Europe Journal of Mneral 1998 10 6 1 181-1 200.

11

12

13

14

15

16

17

18

Chen Reirong Xu Shijin  Wang Rucheng et al. Physico-chemi-
cal charac eristic and genesis of highly copper-rich fluid in the
Xtfangping Porphyry copper deposit Yanyuan county S chuan
province J . Geochemisiry 1997 26 5 54-61.
J . 1997 26 5 54-61.

Zhang Wenhua Tan Tielong Re dionship between organic fluids
and gd d mineralization in the Jinshan gold deposit Janxi prov-
Mneral Deposits 1998 17 1 15-24.

J .

ince J .
1998 17 1 15-24.

Tang Hongfeng Liu Conggiang N Pei et al. Incusion study
on metamorphic fluids from the Xingzi goup Lushan J . Acta

Mneralogica Sinica 2000 20 3 286-292.

2000 20 3 286-292.
Xe Xiagun Sheng Xang Applicaion of fluid inclusion End ave
in oil-gas migrati on of Mlyang depression J .

Petroleum Ingitute 2001 13 1 48-51.

Journal of Xinjiang

2001 13 1 48-51.

Fan Hongrui Xe Yihan Wang Kayi et al. Carbonatitic fluid
and REE minerdization J . Earth Science Frontiers 2001 8
4 289-295.

J. 2001 8 4 289-295.
Qan Dayi

of fluid inclusions from Baguamiao gold deposit in Shaanxi prov-

Xe Yuling Xu Juhua. Composition characteristics

ince China J .
Beijing 2003 25 1 1-4.

Journal of University of Science and Technology

2003 251 1-4.
An Wei Cao zhimin Zheng Jianbin et al. The develepments of
massive sulfide de-
773-782.

study on ancient and modern volcanogenic
posits J . Advancesin Earth Science 2003 18 5

J . 2003 18 5
Li Jianghai Nu Xanglong FengJun. The identification of fossil

773-782.

black smoker chimney and its implication for scientific research
J . Advances in Earth Science 2004 19 1 17-25.

2004 19 1 17-25.



808 20

A POTENTIAL GEOLOG CAL BAROM ETER NEW METHCD TO
DETERMINE THE PRESSURE WITH DAUGHTER MINERAL S
IN FLUD INCLUS ON BY RAM AN SPECTROSCCPY

ZHENG Hai-fei DUAN Ti-yu SUN Qang QAO Er-wei
Department of Geology Peking University Beijing 100871 China

Abstract |n situ measurement of Raman spectroscopy at high temperature and high pressureindicates that the
frequency of the Raman peak of some materials includng minerals molecules and ions shifts systematically with
increasing pressure and temperature. This property has been used as a pressure gauge for high pressure ex periment
with diamond anvil cell DAC . Since thesystem of fluid inclusion issimilar to that of DAC we proposethatitalso
be used to determine the formation pressure for mineral by measuring the Raman shift of the daughter mineral and
ion in fluid inclusion in geological and geochemical studies. The method isfirstly to increase the temperature of the
fluid inclusion to homogeneoustemperature heated by heat stage and then to measure the Raman shiftfor the miner-
al or ion with Raman active mode of vibration. For ion thereis no problem to get the data of the Raman shift at
homogeneous temperaure. As for the mineral disappearance at homogeneous temperature the data of Raman shift
can be obtained before the mineral disappears by measuring Raman shift at several lower temperatures and t hen ex-
trapolating them tothe homogeneous temperature. By comparing with the previous geological barometer such asthe
barometer based on two co-existing mineral sor the barometer on the state function of CD2 volume in fluid inclusion
we believe that the proposed met hod might be amorerapid convenient and precise method for determiningthe geo-
logical pressure. Because there exist many possible mineralsor materialswith Raman active mode in thefluid inclu-
sion in minerals systematic measurement and study should be done to obtain the relationship between the Raman
shift of minerals and the temperature and/or pressure by carrying out in situ experimental study at high temperature
and high pressure.

Key words Fluid inclusion Mneral Raman spectroscopy Barometer.





