M BT IR

ACTA GEOLOGICA SINICA

PR fEZY

KA, 2RISR, Wi, TAEM, Niu Yaoling, 8L, Hh I AR ki 1 oA B b w11 PO R M 52 SR 4 43 [T, b
o[ 2R B R A A R R P RS R M A AR ALy AU FEA S
ke A AaEgE N S Niu Yaoling HEUL

PN 2 MR BRI 2 e TR A F T 5 22 MR BRI 2 e SRR T3 » ol B R e i 5
SR A AR R s MR BT B M R 0 T

FEETH: HFAARAIEETH (0 EWH, EA00H, ERWHD , FEREBOHR

DOT:
W e 177
R ERE: 171
.

A 5 A P R RAR AL o30SR T HUB A IR (5 R, T B SRIA U o AR B SE A o (R RSR U . SR A
RGOS 470 5 AL W P AR O . AR R R ALK, S5 A b4l (Zhang et al., 2004) L4504
BB N 25 It e (R A O 3 R A R B (800-1200° C) BEHY, CO2FICO R /RBL AL IS13CHY, it F & HulX #t
FEAR P TR J2 23 ARG BE (300-600° C) B MY o AR I ZR st AL . ™ M oA b i A
HIAFAE RS R I A IR SR04 (1) M WTURTAA: E IR MMM A /E800-1200° CREHI AL IAY
A (EBRC0) SR el (FEENC02) WIBAI, M &P B I SRR AL )
2 R WA U A2 43 0] 6 Ry G b AR e vl il 22 A P M ey, AR IKICO2. AL COMIS L3CHE IR /R LG AR h 471
L. 9Gaff KRR R AN . (2) HBATARTE A $RRI T #EA A BRI A1800-1200° CREAIEIIMARLL Sy, LA
HEAYH2E R (80. 73 mm3. STP/g) W] BART-Herg 7o 43t (138. 91 mm3. STP/g) , M4 AE [JSDH2FIS 13CCHA R W] AT
13CC02, CORIA H5180C0248 7~ JL v A7 A2 FRAR BR Rl se A, JLwT RERRIE N e db 5 4w rp AR AT & i B b 1) e Al
P 38 HERIOE A A R AR LR I7E400-600° CREEUH 1A, ARt 5 g 8 Bl 7E AR A7 AL, Feili
KA (118 180CO2 FISDH20MELHE 7 12 T v Fi A A el HHuis s ool At b 5 RS P RIS BAVE SR 4K, T RES5 v B 2R 35
(a8 AT G

Gk 54 vt S 8 VA S 40 11221 R 1 s L SO A = s

ecycled Crustal Volatiles in Subcontinental Lithospheric Mantle beneath Eastern Chii

Zhang Mingjie LI Yanxin HU Peiqing WANG Xianbin Niu Yaoling FU Piaoer

Lanzhou University;Institute of Geological Science, College of Earth and Environmental Sciences,
of Geological Science, College of Earth and Environmental Sciences, Lanzhou University;Key Lab of
of Geology and Geophysics, CAS, ;Department of Earth Sciences, Durham University, Durham DH1 3LE U
Science, College of Earth and Environmental Sciences, Lanzhou University

Fund Project:
Abstract:

The volatiles in mantle xenoliths can provide the clues of mantle evolution and are used to
of recycled crustal volatiles (RCVs) in Earth’ s mantle. The carbon, oxygen and hydrogen isotopic
olivine (0lv), orthopyroxene (Opx) and clinopyroxene (Cpx) of lherzolite xenoliths from eastern C
stepwise heating mass spectrometers. The results integrated with chemical composition of volatile
that the volatiles resided in early-stage fluid inclusions and structural defects and vacancies h
high temperature (800-1200° C), and display lighter §13C values of CO2 and CO, which is distinct
other places of the world. The volatiles trapped in late-stage fluid inclusions have been release
600° C). The RCVs with different potential origins have been identified in three types of volatil
subcontinental lithospheric mantle according to mantle evolution events beneath eastern China and
Initial volatiles of lithospheric mantle are released at 800-1200° C from Olv etc. refractory min
difference in chemical compositions between in Northern China craton (NCC, dominated by CO) and i
dominated by C02), which represent the volatiles trapped in distinct development stage of NCC and
combination. They are characterized by 8DH2, H20, 813CCH4 and 8180C02 of mantle origin with light
suggested that a little of RCVs mixed into initial volatiles of old craton continental mantle dur
collision (1.9Ga). (2) The volatiles in mantle metasomatism are released at 800-1200° C from Opx
H2 contents in NCC (80.73 mm3.STP/g) are significantly lower than in SCC (138.91 mm3.STP/g). SDH2
characteristics implied that the main part of metasomatic volatiles are derived from mantle, ligh
CO, heavier 8180 of C02 suggested that a recycled crustal fluid with terrigenous features have be
crust-mantle interaction during Mesozoic combination process of NCC and SCC. (3) The volatiles of
thinning are released at 400-600° C from Olv, Opx and Cpx of mantle xenoliths, and composed mainl
difference between in NCC and in SCC, suggested a common development condition between NCC and SCi
crustal 813C of CO2 and CO, biogenic 813C of CH4, lighter and variable 8180 of C02, and lighter &
oceanic crustal volatile which could be derived from dehydration of the subducted paleo-Pacific 1
that lies horizontally in the transition zone beneath eastern China.



