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Liu JQ, Ni P, Ding JY and Wang TG. 2007. Constrains on P-T conditions of fluids from upper mantle underneath Liuhe,
Jiangsu province: Evidence from fluid inclusions. Acta Petrologica Sinica, 23(9) :2069 —2078

Abstract Abundant fluid inclusions in minerals from lherzolite xenoliths hosted in basalt are good samples for understanding mantle
fluids. Petrographic observation, microthermometric and Raman spectroscopy analysis were conducted on the fluid inclusions in
lherzolite xenoliths from Liuhe, Jiangsu province. Two kinds of CO, inclusions in minerals from mantle peridotite were identified; early
primary CO, inclusion and late secondary CO, inclusion. On the basis of the results, the origin of CO, inclusions was discussed and
yielded the new constrain on P-T condition on the evolution of upper mantle lithosphere underneath Liuhe and eastern China: The early
CO, inclusions were trapped at 0. 83GPa (at depth of 28km) ; later CO, inclusions were formed during re-equilibrium with host
minerals at depth of 6 ~ 18km.
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basalt ( modified from Zhi et al. ,1994)
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Fig.2  Petrographic characteristics of mantle lherzolite xenolith and inclusions in olivine and pyroxene minerals.

A-The olivine with spongy margin texture in spinel lherzolite. B-The kinking band of olivine under polarizing microscope, is the indication of deformation

of lherzolite. C-The vermiculate spinel occurred among the olivine and pyroxene. D-The texturally early primary fluid inclusion in a olivine, occurred in

isolated. E-The decrepitated inclusion rounded by small fluid inclusions radiating micro-fractures; F-Early mono-phase primary inclusions in cluster; H-

Secondary CO, inclusions in olivine occurred in cluster( the inset is the magnified picture of the square area). I-Secondary two-phase CO, inclusions in

pyroxene minerals.
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Fig.3 Microphotography of silicate melt inclusions coexisting with CO, inclusion in the same fractures.

A-silicate melt inclusion coexisting with early primary CO, inclusion; B-Silicate melt inclusion coexisting with later secondary CO, inclusion. FI- CO,

inclusion; MI - Melt inclusion.
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Table 1  The results of microthermometry of the CO, inclusions
o A A B (a2~ 3ii] T,(C) T,(C) W (g/cm’) T(C) JE£ 41 (GPa)
N X S BIE -56.7 ~ =56.6 —14.4~ -2.9  0.945 ~1.06 0.63 ~0.83
AR 2R JEUAE B AR
AT A 1050 ~ 1150
R W -56.8~ =56.6 +6.0~ +31.1 0.466 ~0.890 0.19 ~0.59
. S -57.9~ =56.6 —13.3~ =2.7  0.944 ~1.000 0.61 ~0.81
Rl N v JE A s AR A
O e e 1050 ~ 1150
BB W ~57.1~-56.6 +8.1~+29.6 0.611~0.876 0.25~0.56

T, -Z AR s T -3 5 T3 F45 (1995) FIT] Brey and Kohler(1990) fry i % At 545 31 f 7S 45 Hb DX AR 05 0 1) F- Bl 1

T, : Triple point temperature; T, : Homogenization temperature; T': Equilibrium temperatures for peridotite xenoliths estimated by Brey and

Kohler(1990) geothermometer( after Zhi et al. ,1995)
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Fig.4 Histogram of melting temperature (T, ) , homogenization temperatures ( T}, ) and the calculated density of inclusions in
minerals from Fangshan and Guabushan mantle xenoliths.

A-is the histogram of melting temperature (7, ) of CO, inclusions in minerals from Fangshan mantle xenoliths; B-is the histogram of melting
temperature( T, ) of CO, inclusions in minerals from Guabushan mantle xenoliths; C-is the histogram of homogenization temperatures of CO, inclusions
in minerals from Fangshan mantle xenoliths; D-is the histogram of homogenization temperatures of CO, inclusions in minerals from Guabushan mantle
xenoliths ; E-is the histogram of density of CO, inclusions in minerals from Fangshan and Guabushan mantle xenoliths; F-is the histogram of density of
CO, inclusions in minerals from Guabushan mantle xenoliths. In all the histograms in Fig. 4, the dark color is representative of later secondary CO,

inclusions and light color is representative of early primary CO, inclusions
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in mantle xenoliths from Liuhe area and other data of fluid
inclusion in worldwide xenoliths. Modified after Andersen
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The isochores (thin, solid lines) have been calculated for pure CO,

with the densities indicated, using the equation of state of Holloway
(1981). The boundaries between the garnet-, spinel-, and plagioclase
periodtite fields are reproduced from Neumann et al. (1995). Lettered
curves; a-Wet peridotite solidus. b-Dry peridotite solidus. The
quadrangle areas are boxes of trapping conditions of worldwide
xenoliths: Canary island ( Gomera, lLa Palma, Lanzarote, Gran
SE Australia. The
diagonal shaded area is the P-T condition of later fluid inclusion in

mantle xenoliths from Liuhe; the black shaded area is the the P-T
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condition of early fluid inclusion in mantle xenoliths from Liuhe.
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KT 1.4GPa( BT M IE, JLFIRA LT 1. 4GPa (1 £ 118
L P L UL 38 55k AR A B AR b SR IR A (5 ) o
I X AR A B (superdense) 7 CO, TR CO, fLIEI,
- 56. 6C I F H &2 Wi E Y — ( metastable
homogenization) ] & #H., Andersen et al. (1987 ), Ertan and
Leeman (1999 ) 25 5 [ P4 7 1 X 3y 47t 55 14 b CO, {2214
FIFSE S, ANTR] 2 3 AR AT I B A e oo 2 B AN — 3, X
B PR 0.99 ~ 1. 07g/em X [H] , Xof Jo7 F1 42 2 1A S /Nl
RHEJJFE 0.8 ~ 1. 0GPa Z [, 1 &5 45 A [7] 2 45 X6 BRI K Bl
—BEh XA A b CO, A BEIR RO BF IR , B B A
R A A S IR 15 300 1) B AR i /N A T ) e 58
#] 1. 2GPa Z£ 47 ( Schiano and Clocchiatti, 1994 ; Teérok and De
Vivo, 1995; Murk et al. , 1978; Szab6 and Bodnar, 1992a,
1992b) , UM, K2 E G G %) Canary B S AR 04 | g
WEARF R CO, fIZE AR EIH T TIF (Hansteen et al. ,1991,
1998 ; Frezzotti et al. ,1994; Neuman et al. ,1995; Schiano and
Clocchiatti, 1994 ) 5345 2200 . Canary B 55 Fp AN [R5 05 1)
CO, (I ZRE FEAETE A, XA B — B AR 98
TR CO, FIE IR BRI : M Hierro 51 /5 %5 2 CO, {152
TR— B3] Gomera & (YK B CO, £ B, MR 7 BE(H AR5
TR ST I A B A R /NI R R S L (A 1. 0GPa 22 4y
HEMT 0.3GPa) , M\ & BIRA 1% 2243 1ii T Hierro & | Gran
Canaria £ . Lanzarote 55 . La Palma 55  Gomera &5 3X JL 55105
1) CO, AL (A dR /Ml AR )5 L

N SN [F] 3t DX 3t 08 4 35 4K CO, AT 2 MR 45 1 A9 T B8 —
/MR 178 (B 6) W] LI, 75 G X B €O, fuk
PRIFFR S X3R5 0 94 F) B & f4) Gran Canaria & fl Lazarote
5y CO, AL B AR A X T8, 1T CO, (A4
FRAA XN 58 2L TN AR & 1) Gomera & Fl La Palma
5y CO, A AR S5 AT (30 B P o 79 560 2 1 1) 2 2 Y 1
(/IR 7 ) B AN [ W 00 8 A g 28 o e 12 0
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WE K, B Frezzotti et al. (1991 ) F1 Hansteen et al.
(1998 ) Xof INZPI I & by DX ARG 25 B2 A0 BEAR O WFFE BERE A WA
WRE CO, GBI BE R BR T 0 B N SR A A A R
I, FRATTHEM 7S Al DX b AT R A b T A% rp o ] BB A AE 2R
LU R JE B o IR, 755 3t DX 7y Ry RN Rk
7R TEN B L DCP IS Y 4 ~ 12km JRAEA — (K BH = i
IR (WA IR 45,1999 ) IR FE 3t 78 TR I REAFAEFEE X
RJI A o Andersen and Neumann (2001) 3§ H} 1 #E i) 25 3%
J V)i B I T D6 BB 5T, A RE BT LT 15 AR 1) - fide/ Vs e, LA B
REL IR Ak AR £R B M 28 5 55 380 1) il s B 5 3K B 52 4 1) 14
7N M DX A 1 b B G0 B AR AT AT REAE 7 ~ 18km IR AL
G T XA AN A AR A SR i B A A

ARYCR 736 D HB A 15 R - CO, A BEAR A WF 5 4
] AR 8 S A S5 ] A b A AR B AR R T R BB, B
R o E R B e 1 B Ak 1 T RE AL 4R 1L T — 2838 iy
V=

Buft  ASCIEREALCRAE R PR B T R AU MR 2
BRI HT R , Wi S W B B2 B 5 B, TR R I . P
P 4% A A AR SR Y T 5 SRR I, — IR s I |
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