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Fig. 1 Sketch map of Raobazhai ultramafic belt
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1—Cretaceous volcanics; 2— Jurassic volcanics; 3—Fuziling flysch deposits; 4—garnet-bearing gneiss; 5—metamorphic core complex;

6—ultramafic rocks; 7—mafic rocks; 8—Yanshanian granite; 9—normal/reverse faults; 10—unconformity ;

11—geological boundaries; 12—Tlocality of garnet pyroxenite
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Fig. 2 Spinel-bearing harzburgite, orthopyroxene (Opx)
with curved cleavag"é and subgrains along crack, spinel

aggregate (Spl) and fine grain olivine (Ol
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2 (Pleonaste_)o H & MgO=14. 34 %~ 17. 19%,
Cr,0; =11. 8% ~18. 90%, Mg* =57. 7'~ 71. 7;
Cr*=12.20~21.65, 8% Cr BEELELRATER
Fa A BI100 X Cr/(Cr+AD X100 X Mg/ (Mg—+Fe)
i b, BB IR B 5 X B /R B 7 R A A X A
EWED BRBAE AT Cr K. M5z 48



%14

PR ARE: KA WILERBABME TR R BEL S K 3 L e AR 91

MO SEBHE L Fo=92~93, A HE R A BRM
M 9 1 3T AL — A #a B (McDonough et al. ,
1998), BiA B LA BH B T 5%, H A KRG b #b 8 5%
R BARE ML LHERTBREEAR, X—
it , ST A A BEC S ERRE PR SR
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Table 1 Chemical composition (%) of the pleonast spinel

#E |R835a-1|R835a-2|R835a-3|R835a-4| R833-1 | R833-2
SiO, 0.21 0. 40 0.32 0.76 0. 38 0. 39
TiO, 0.19 0.09 0. 00 0.12 0. 00 0. 00
AlLO; | 56.89 | 56.57 | 56.17 | 54.50 | 45.81 | 54.94
CrOs | 11.80 | 12.21 | 12.65 | 12.97 | 18.90 | 12.12
FeO 12,55 | 12.94 | 13.33 | 13.52 | 18.75 | 14.02
MnO 0. 34 0. 02 0. 00 0.24 0. 00 0.10
MgO 17.42 | 17.49 | 16.81 | 16.33 | 14.34 | 16.35
CaO 0. 06 0.03 0. 06 0. 00 0. 00 0.07
CoO 0. 00 0. 00 0.22 0. 00 0. 00 0. 00
NiO 0.63 0.79 0. 36 0. 82 0.44 0. 45
K0 0. 06 0. 02 0.02 0. 00 0.01 0. 00
Na,O 0. 00 0. 00 0. 00 0. 00 0. 00 0. 00
P»0s 0. 00 0. 00 0. 00 0. 00 0. 05 0. 00
ZnO 0. 41 0.52 0. 41 0. 00 0.16 0. 44
Total | 100.57 | 101.07 | 100.35 | 99.28 | 99.03 | 98.94

PA32(O) 7l A FH B F 3K
Si 0.64 | 0.8 | 0.64 | 0.16 | 0.08 | 0.08
Ti 0.64 | 0.08 | 0.00 | 0.00 | 0.00 | 0.00

Al 14.00 | 13.92 | 13.92 | 13.68 | 12.16 | 13.92
Cr 1.92 2.00 2.08 2.16 3.36 2.08 -
Fe 2.16 2,24 2.32 2. 40 3.52 2.56
Mn 0. 48 0. 00 0. 00 0. 32 0. 00 0. 00
Mg 5.36 5. 44 5.28 5. 20 4. 80 5.20
Co 0. 00 0. 00 0. 32 0. 00 0. 00 0. 00
Ni 0.08 1.28 0.56 1. 44 0.08 0.08
K 0.04 0. 00 0. 00 0. 00 0. 00 0. 00
P 0. 00 0. 00 0. 00 0. 00 0.08 0. 00
Zn 0. 48 0. 80 0. 64 0. 00
Cr# 12.2 12.5 13.0 13.6 21.65 13.0
Mg* 71.3 70. 8 71.7 68.4 57.7 67.0

W :Cr*=100XCr/(Cr+AD; Mg®=100XMg/(Mg—+Fe?t),

A b E R A Be R BT 5T B JEOL
JSM5610LV %I 15 4 i 8%, X £ & R835a iy — kL
RGO VERIE 284 R B R A BEIE T, RS 1
B4 T (B 4a) o 0 B4 ALO, A 3 = T MgO,
Cr,O: R F1H 5 , & ALOA BT ik (B 5) B &2
A 24 A ALO: BRI, TRER DB AR A &
EYH TR REA T Fe il LIF &R Mg, LE
Mg :Fe’m =3~1F B T84 R & G (Pleonaste) , £
A fi v Mg:Fe=1.36~2. 54, /BESRBA B R
sriEHE

100 . : T T

BT IR B B
il b e

[EEROED]
mmE A&

80

60

R AR R
BRI

100Cr/(Cr+Al)
T

40}

WA E

20 F

0 | E 1 1
100 80 60 40 20 0

100Mg/(Mg+Fe?")

B3 AFEBEKHAEFREEHL100XCr/(Cr+AD
X100 X Mg/ (Mg +Fe) i i 4 K (#% Dick et al. , 1984)
Fig.3 The 100X Cr/(Cr+Al vs 100 X Mg/(Mg-+Fe)
plots of spinel for fields of various types of peridotites
(after Dick et al. , 1984)
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Fig. 4 (a)—Composllltional zoning in a pleonast grain from spinel harzbergite (BSI); (b)—garnet pyroxenite,garnet (Grt)

surrounded by symple(j:tites (Sym) of Opx+Ca-Pl+1Ilm which again is surrounded by pargasite (Prg)+Pl aggregate: (PPL,

FW=3.8mm); T(c)—pyroxene granulite relict garnets(Grt) are preserved in the matrix of brown pargasite (Prg)
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Fig.5 The compositional profile across a grain of pleonast .
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Table 2 Metamorphic evolution of Raobazhai garnet

pyroxenite and spinel peridotite
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Fig. 6 The plot of Raobazhai garnet pyroxenite on the

PI-CIPW vs Al,O; diagram (after Irvine et al. , 1971)
1— R EAWEALS;2—Nt. Hood ZRE;3—EBRR

1—Raobazhai garnet pyroxenite; 2—Nt. Hood basalt; 3—FHawaii
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Fig. 7 The REE distribution pattern of the Raobazhai
garnet pyroxenite (R822, R827, R824) spinel peridotite
(R832, R831) and Donghai garnet peridotite (Dh)
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Fig.8 The Ni-Co-Sc ternary plot of Raobazhai garnet

pyroxenite and spinel peridotite
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B, &8 KMiHE R itk i Lok . B 3 B iy
b, B E B TR A B W (break off) , R H K
WhH, BENERIELERFSERS, 2UL R
B B B4 SRR A AR L SR R R R, R B EE S
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BRI R A S BRI £ — 02458
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EHRANYS5KMRESE X,

(2)ZEHB 4 (1989) F Sm-Nd M 5E T Rk %
W S 09 728 TR AR 08 R 244 Ma, HLB 78 R 0 4R 8 1 R
B B0 5 4E Y8R, B3 X 98 3k 25 (2003) B A A B
HBRA% AKX SHRIMP U-Pb B4, EE T HE
1o A o 3 A ) 1B R B4 % 209~ 219Ma, N EE
4% b, BT BAIA R 58 4R 28 A B A A 1 3R A8 R o B
P AE X — B PR .

B KMFE SR KA-7 8 UHP # & 5 A 1%
B AR 8 A BRARE A BMAORMBEERET
BT R, M3 AR L TR o K B B AR R Z BT R
WRE T HE ;B BN R &R B RS B k.
EEkE, MR E N EAERL A BB EA
(Zhang et al. , 1998) R EMRBEMM AL S
B A EalFEMERELE, MY EA AR H
E&—RAFTHEEN, ZEEETH A A A MK
Hy RAERALAE, LERESEAIRE, HEHY
LB RBEABMES . EXT2E T @I hE
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The High- temperature Garnet-pyroxenite Enclaves in the Splnel bearmg
Peridotite;: Evidence for Partial Melting of the Upper Mantle
in Northern Dabie Mountain, China

YOU Zhendong, ZHONG Zengqiu, SUO Shutian, ZHOU Hanwen
China University of Geosciencess Wuhan, 430074

Abstract J

The spinel-bearing peridotite massif occurring near Raobazhai, Huoshan County of northe%n Dabie
Mountain, is the largest upper mantle relict slab in the Dabie Mountain area. The massif was empleced as a
rootless lenticular intrusion of solid state into the plutonic gneiss complex of Dabie Mountain. The eclegite and
garnet pyroxenite enclaves are of high-temperature genesis and are products of partial melting of the upper
mantle. In the PI-CIPW versus Al,O; diagram the high-temperature eclogites are plotted into the tholeiite field
rather than that of calc-alkaline basalts. The REE distributions of the garnet pyroxenite and the spinel—bearing
peridotite are of similar flat patterns, only the total REE of the latter are lower than those of the high
temperature eclogites. The plots in the Ni-Co-Sc ternary. diagram show that the eclogite and garnet pyroxemtes
are plotted close to the trend line of deep—seated basalts, while the spinel-bearing peridotites are plotted along
the trend of ultramafic relics, which clearly reveals the partial melting of the upper mantle in northern Dabie
Mountain. The spinel in the peridotite is defined as pleonaste, the Cr* of which is rather low (Cr* =12~21),
while the associated olivine are Fo-rich (Fo=92~93), indicating that the partial melting was just at.its initial
stage, estimated at 15%. The low content of TiO, in spinel suggests a low oxygen fugacity during the melting
of the mantle. The occurrence of the Raobazhai spinel-bearing peridotite massif shows that accompanying the
exhumation and uplift of the UHP rock units there must be some upper mantle fragments being carried up to
the shallower levels. Due to the upwelling of the asthenosphere or the break-off of the subducting slabs, the
extruded rock slab could maintain a high temperature regime. This had caused the earlier deep-seated granulite—
facies retrometamorphism, which was later shifted to high amphibolite-facies retrometamorphism during the

F

subsequent uplift.

Key words: spinel; peridotite; partial melting of the upper mantle; high-temperature eclogite ; deep seated

retrometamorphism
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