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Ceochemical characteristics of garnet clinopyroxenite at Hujialing,
Rizhao, and their bearing on petrogenesis

L1 Tianfuand YAN GJing sui
(Key Laboratory for Continenta Dynamics, Ministry of Land and Resources, Ingtitute of Geology , Chinese Academy of
Geologicd Sciences, Beijing, 100037, China)

Abstract Bulk rock chemistry of Hujiding garnet clinopyroxenite in Rizhao of the Sulu ultrahigh-pressure metamorphic belt isrichin
fusble compostion and low in refractory compostion when compared with that of the primary mantle. Whole rock has 44. 04 %
50.50 % S0, ,high MgO(12.77 % 18.73 %) ,high CaO/ Al,O5 (1.6 8.0) ,low akai and Mg* (74.82 86.13) , which shows
that the rock has an dfinity to adumina depleted komatiite. The REE partition pattern has the form of dingpyroxne and reative
HREE depletion with (Gd/ Yb) y being 3.51 5.87. Thetotd PGE concentration variesin a wide rargeof 19.18x10°° 59.44 x
10" ® and is higher than that of xenolith and Alpine type peridotites with (Pd/ Ir) y of 8.58 11.07. All of these characteristicsindi-
cate that the magma which produced the garnet clinopyroxenite wasformed mainly by melting of the clinopyroxene from the mantle
ource with resdua garnet. The phasesof the rock before exhumation might have been clinopyroxene + garnet. The high concentra
tion and postive dope of PGE suggest that their distribution was controlled by a high degree of partid mdting and that magma was
sulfur-unsaturated without sulfide sagregation.

Key wor ds:garnet clinopyroxenite;geochemistry ;partial melting ;platinum group dements; Huiaing; Rizhao

, (Zhang et al. ,19953q) -

12005087 10; 120057087 22
(2001CCB00900) ;973 (2003CB716500) ; (40399140)
(1962-),



470

24

(Hiramatsu et al. ,1995;Liou et al. ,1998;
Zhang et al. ,1995a, 1995b, 1998, 2000, 2003; Zhang and
Liou, 1998, 2003) ,
(Hiramatsu et al. ,
1995 ;Zhang et al. ,2000, 2003) ,

(+4.83%0 +5.64%) , 10
(+5.1% +6.6%9 ,5 55° ,
RS TR (0.7038 0.704
4) ,“SNd/ ' Nd (0.5127 0. 5128)
(Zhang et al. ,2000) , € Nd(220 Ma) ls (220 Ma) (0.2 1) kmx2km, 2 km,
, , (Zhang et , ,
al. ,2000) , (zZhang et al. ,
2000,2003) Zhang (2003) ,
, (magjoritic garnet) (1 ,
, , 100 mx 225 m
( ) :
1 ) )
1 Zhang ,2003)
Fig.1 Geologica map of Hujiaing intrusve body and its adacent areas(after Zhang et al. , 2003)
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1 (we/ %) ( L) S0,(44.04% 50.50 %)
(wg/ 10”9 (wg/ 107 9) TiO2(0.66% 1.82%) Al203(2.31% 11.33%) FeO
Table 1 Analytical results of petrochemical components (5.38% 7.76%) MgO(12.77% 18.73%) CaO(18.12%
(wg/ %) ,trace dements (wg/ 10” ) and precious metals 20. 28%) ,Na&O (0. 44% 0. 92 %) KO (0. 01 %
(we/ 10” %) in Hujialing garnet clinopyroxenite 0.05 %) Mg* 74.82 86.13
HI1-2 HJ1-5 HI4-6 HI3-1-4  HI413 ,
S0, MgO
90, 44.04 46.98 46.26 50.50 45.01
TiO, 1.82 1.41 1.50 0.66 1.70 Al2Os FeO,
Al,0;  11.33 7.31 10.30 2.31 11.17 90, MgOo Al,O; FeO ,
Fe,0q 2.64 3.53 2.50 2.37 2.46
FeO 5.28 4.58 4.58 3.24 5.12 H31-4 90, MgO Al20; FeO '
MnO 0.09 0.12 0.09 0.10 0.11 90, (50. 50 %) , Mg*
MgO 12.77 13.81 13.99 18.73 13.95 (86.13)
Ca0 20.28 19.43 19.58 18.65 18.12 '
Na,0 0.47 0.92 0.47 0.44 0.69
K,0 0.01 0.02 0.02 0.01 0.05 Mg” ( 2 .90, Mg*
P,0s 0.01 0.23 0.01 0.01 0.01
H,0* 0.52 0.68 0.62 2.02 0.94 (r=0.913) ,ALO; Mg* (r=
co, 0.27 0.41 0.23 0.19 0.16 0.855) 90,  AlLOs
05 0.01 0.01 0.01 0.01 0.01
0.30 0.59 0.25 1.69 0.33 ,Mgo  FeO , TIO; Cao ,
99.55 99.46 100. 20 99.24 99.50 Mg* (McDonough and
Mg* 74.82 76.04 78.51 86.13 77.22
La 2.70 15.90 1.00 1.44 1.17 Sun ,1995) ; ;
Ce 9.64 31.20 4.29 6.02 4.56 ,
Pr 1.78 4.14 0.99 1.14 1.02
Nd 9.89 18.60 6.43 6.16 6.31 '
Sm 3.00 3.74 2.36 1.86 2.24
Eu 1.10 1.22 0.91 0.64 0.89
cd 2.95 2.77 2.46 1.73 2.54
Tb 0.44 0.40 0.35 0.27 0.40 4
Dy 2.21 2.01 1.76 1.39 2.28
Ho 0.37 0.37 0.28 0.24 0.42
Er 0.84 0.92 0.63 0.55 0.97 5 1
Tm 0.11 0.11 s e
Yb 0.47 0.64 0.34 0.34 0.56 21.78x10°" 35.39x10" ",
Lu 0.10 82.12x10° 8,
Rb 1.4 2.5 1.4 6
Ba 8.2 67 8 27 3 6.2 2 2 6.87 x 10" °(McDonough and Sun ,1995)
Th 3.68 ( 3,
U 0.58
S 155.0 413.0 90.0 94.5 90.9 '
Nd 9.89 18.60 6.43 6.16 6.31 , [(cd
zr 35.4 39.3 32.7 25.9 35.0 Ybn=3.51 5.87],
Hf 2.27 2.22 2.08 1.50 2.01
Y 8.02 6.56 6.18 4.82 7.50
< 68.30 14.80 60.00 57.00 13.50 . (La/ Yb) 16.9,
Y, 330.0 272.0 332.0 145.0 304.0
cr 623.00 2209.00 1083.00 3381.00 823.00 '
Co 61.90 62.60 63.70 57.70 67.70 ( 4
Ni 282.00  248.00  398.00  434.00  352.00 i (K
Cu 68.90 42.00 156. 00 15. 90 98.40
Pb 3.25 3.80 3.51 2.31 4.44 , ) ,
Zn 54.1 48.5 41.0 31.4 39.5
Os 0.83 1.19 4.38
Ir 0.74 0.60 2.03 '
Ru 0.88 2.02 3.12 Rb
Rh 0.69 0.36 1.71 ) .
P 8.30 7 10 20.80 Zr Hf Ti Zr JHE Ti Zr
Pd 7.74 7.50 27.40 ,Hf , Ti ,
Au 3.6 4.3 3.1 7 HTi
Ag 0.03 0.13 0.10
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100 (Zhang et al. ,2000) ,
R (Zhang et al. ,2003)
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(Ohtani et al. ,1989) , )
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