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Geochemical characteristics of low-temperature eclogites from the
subduction-accretionary complex in the North Qilian Mountain

YU Sheng-yao, ZHANG Jian-xin, MENG Fan-cong and QI Xue-xiang
(Institute of Geology, Chinese Academy of Geological Sciences, Beijing 100037, China)

Abstract: The low-temperature eclogites from the subduction-accretionary complex in the North Qilian Moun-
tain occur as lenses within blueschists and phengite-schists. Based on REE and trace element analyses as well as
Sr-Nd isotopic data, the authors divided the eclogites into two types. Type I eclogites are characterized by
nearly flat REE normalized patterns and a distinctly positive Eu anomaly, suggesting cumulate protoliths, while
Type Il eclogites have slightly Eu anomalies and an enriched LREE pattern. The values of eNd(#) from Type I
eclogite group vary between 2.5 and 6.9, indicating depleted mantle sources. The values of eNd(¢) from Type
I eclogites vary between —3.3 and 1.4. These data suggest that the protoliths of Type I eclogites originated
in an oceanic environment. Type Il eclogites show a possible mixing with a continental crust contaminant during
the emplacement of the protoliths, suggesting the probable derivation from a continental/oceanic transitional
zone or a continental margin.
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Fig. 1 Simplified geological map of the middle part of the North Qilian area after Zhang Jianxin et a/. 2006
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Table 1 Major element wy %  trace element and REE wy 10~ ¢ abundances of eclogites

QW¥-1-5.2 QM¥-1-6.1 QM¥-46.2 Q¥-52.2 QM¥-53 NQ-5S QW19 QW¥3I1 QM¥41.1 QH¥41.2 Q¥48 QU551 QH-56.1

SiO, 47.28 49.22 47.82 50.87 49.82 50.07 47.10 55.99 43.85 44.88 49.26 51.10 40.66
TiO, 1.00 0.99 1.60 1.06 0.74 1.08 0.55 1.02 1.09 1.19 0.86 0.82 0.20
ALO; 16.65 15.40 15.31 13.88 15.87 15.78 16.44 15.74 13.74 13.46 13.76 13.30 19.24

Fe,0O3 3.09 1.96 4.12 3.19 2.68 3.43 4.02 1.65 2.16 1.86 5.11 3.84 7.96
FeO 5.41 6.14 6.70 6.34 11.57 5.07 4.28 5.98 7.74 6.61 6.66 5.41 6.72
MnO 0.13 0.14 0.12 0.15 0.18 0.16 0.12 0.10 0.19 0.15 0.12 0.13 0.13
MgO 7.24 9.01 7.64 7.22 7.86 7.83 7.26 5.96 9.14 6.80 6.04 9.05 2.54
CaO 14.01 10.83 8.82 10.69 .66 10.54 11.63 4.10 9.22 10.94 9.32 9.52 18.93
Na,O 2.63 0.52 3.71 3.85 3.45 2.62 4.06 3.57 2.34 2.49 4.44 2.28 1.04
K,O 0.22 1.83 0.44 0.06 0.53 1.12 0.23 2.64 1.23 1.48 1.30 1.15 0.10
P,0s 0.13 0.41 0.14 0.17 0.09 0.10 0.01 0.23 0.20 0.29 0.13 0.12 0.14
H0O" 1.30 2.42 2.46 1.70 2.28 1.74 2.84 2.46 4.52 3.98 1.52 2.12 0.88
CO, 0.30 0.47 0.97 0.72 0.22 0.50 1.80 0.30 4.13 5.30 0.97 0.72 1.13
LOI 1.32 2.43 2.46 1.70 1.25 1.90 3.96 2.15 7.42 8.71 1.41 2.60 1.29
La 3.42 4.89 4.95 5.91 5.63 7.05 3.78 19.4 14.7 20.3 12.2 15.1 25.9
Ce 9.02 11.7 13.2 13.8 11.8 16 7.99 39.4 32.4 41.1 23.3 31.2 46.7
Pr 1.52 1.84 2.3 2.11 1.69 2.19 1.23 5.37 4.30 5.46 3.18 4.38 5.64
Nd 7.63 8.43 11.5 9.92 7.25 10.1 5.75 20.7 17.1 20.9 12.9 17.2 19.6
Sm 1.95 1.82 3.30 2.54 1.28 2.86 1.03 4.40 3.46 3.99 2.88 3.65 0.57
Eu 0.96 0.85 1.45 1.06 0.86 1.08 0.84 1.28 1.19 1.31 0.88 1.04 0.96
Gd 3.07 2.95 4.29 3.72 256 i) 1.88 4.63 3.73 4.02 3.69 4.28 3.69
Tb 0.58 0.54 0.74 0.67 0.46 0.64 0.34 0.76 0.63 0.62 0.65 0.74 0.62
Dy 3.93 3.64 4.63 4.40 3.09 0.78 2.21 4.72 3.99 3.76 4.27 4.91 3.84
Ho 0.85 0.77 0.93 0.94 0.67 0.75 0.44 0.93 0.82 0.76 0.90 1.03 0.81
Er 2.54 2.36 2.72 2.77 2.00 2.03 1.29 2.72 2.55 2.29 2.78 3.16 2.57
Tm 0.36 0.32 0.36 0.39 0.28 0.29 0.17 0.38 0.36 0.32 0.41 0.44 0.39
Yb 2.3 2.16 2.38 2.64 1.83 1.96 1.10 2.49 2.37 2.00 2.82 2.97 2.75
Lu 0.35 0.32 0.34 0.40 0.28 0.31 0.16 0.36 0.37 0.30 0.44 0.46 0.44
Y 22.0 20.1 22.9 23.5 17.0 19.3 11.3 23.0 20.6 19.0 23.0 26.7 24.9
Hf 1.78 1.64 2.33 2.03 1.45 2.1 0.56 3.74 2.32 2.37 2.28 3.12 4.48
Ta 0.25 0.30 0.44 0.22 0.21 0.21 0.14 1.02 0.84 1.11 0.59 0.55 6.51
Zr 68.3 66.2 87.3 72.6 54.3 78.9 19.9 147 94.8 98.0 79.0 112 162
Nb 5.04 3.76 9.65 4.83 3.78 4.66 2.42 13.9 12.9 15.9 7.58 8.57 23.9
Sc 28.5 25.1 22.7 32.0 30.7 31.3 31.5 18.1 24.9 19.3 34.3 32.1 6.77
Cr 348 325 170 140 259 333 13.4 124 311 268 113 160 29.5
Co 34.9 30.6 31.5 37.7 57.4 42.7 30.5 23.2 46.8 30.6 39.1 33.3 10.4
Ni 138 142 76.3 55.1 86.3 117 37.2 53.5 187 150 72.5 63.4 31.3
Cu 49.5 74.9 77.7 26.1 135 26 44.7 23.5 101 46.9 22.9 148 39.5
Zn 65.3 72.0 78.0 64.0 109 55.2 50.7 95.0 64.8 63.6 141 264 43.2
Rb 2.44 63.2 7.11 0.86 9.23 30.4 3.63 58.6 32.4 35.7 32.5 24.6 2.71
Pb 11.7 8.78 2.69 3.64 3.62 3.68 11.7 7.46 4.58 5.27 28.2 6.62 18.4
Th 0.52 0.76 0.54 2.01 2.41 1.25 1.07 6.48 3.46 3.41 6.17 3.16 43.3
U 0.07 0.19 0.08 0.23 0.29 0.54 0.05 0.82 0.46 0.56 1.16 0.31 7.84
Ba 70.0 343 64.4 26.9 222 304 175 680 355 396 327 862 39.9
Sr 417 295 218 232 126 341 419 138 175 251 266 190 1115
A% 240 234 243 263 208 189 261 168 188 186 272 217 386

LREE 24.5 29.53 36.7 35.34 28.51 39.28 20.62 90.55 73.15 93.06 55.34 72.57 102.4
HREE 14.05 13.06 16.39 15.93 11.2 13.27 7.59 17.0 14.82 14.1 16.0 17.99 15.11
REE 38.55 42.59 53.09 51.27 39.68 52.55 28.21 107.54  87.97 107.13 71.3 90.56 117.5
La Yb y 0.973 1.526 1.402 1.509 2.074 2.425 2.317 5.253 4.182 6.843 2.917 3.428 6.35
Eu Eu” y 1.052 0.939 1.178 1.053 1.189 1.041 1.348 0.86 1.00 0.991 0.825 0.803 0.802
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Fig. 3 Chondrite-normalized REE patterns of eclogites in the North Qilian area after Boynton 1984
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g. 4 Primitive mantle normalized patterns of trace elemens of eclogites in the North Qilian area after Sun and McDonough 1984
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2 - Sr-Nd
Table 2 Sr-Nd isotope data of eclogites from North Qilian area
Q04-5-2.2 NQL-5 Q04-1-5.2  QO04-1-6.1 Q04-1-9 Q04-4-6.2 Q04-5-3 Q04-4-8 Q04-4-1.1
w Rb 107° 0.805 3.74 5.254 64.01 5.179 8.639 8.515 31.983 34.845
w Sr 10°¢ 240.5 362.2 391.9 278.4 376.8 215 80.28 247 156.9
8TRb 808y 0.009 6 0.665 6 0.0385 0.668 2 0.0397 0.116 5 0.3070 0.3749 0.6425
SRb %Sr 25 0.707083£11 0.709491£12 0.7078%4£12 0.711989+12 0.708447+12 0.706 169+ 11 0.708470+12 0.716882£12 0.70 9718+ 12
87y 86Sr . 0.707 015 0.704 749 0.707 560 0.707 228 0.708 164 0.705 339 0.706 283 0.714 215 0.705 139
w Sm 10°° 3.1555 3.7985 2.534 2.5788 1.8879 3.6962 1.9114 3.0834 3.684
w Nd 107° 10.15 13.16 7.557 8.596 6.501 11.365 6.818 11.71 16.16
1478m %Nd 0.1882 0.1747 0.2030 0.1816 0.1758 0.196 9 0.1697 0.1594 0.1380
Nd "Nd  0.512 877 0.512 780 0.513 007 0.512 831 0.512 697 0.512 887 0.512732 0.512 346 0.512 515
eNd 0 4.7 2.8 7.2 3.8 1.2 4.9 1.8 -6.5 2.4
eNd ¢ 5.2 4.2 6.8 4.7 2.5 4.9 3.6 -3.3 1.4
1 Zr HIf Q04-1-6.1 Eu
19.9x10°°~87.3x107° 0.56 X 107°~2.33 N-MORB
10°®  MORB  Zr=90x10"°~96x10"° Hf= Il
0.93% 10 ©~2.4x10"° Pearce 1982 Eu
II Zr Hi 79 X107 °~162 E-MORB T-MORB
X107° 2.28X 10 °~4.48x 10" ° MORB  William amd Griffin 1985
Sr-Nd
Zr Hf  Nb Ta MORB Zr Hf=36 eNd +8~ +12 500 Ma
Nb Ta= 17 Sun and McDonough 1989 eNd t =+6.9~+10.9 Von Drach ez al. 1986
1 Zr Hf  Nb Ta 35.54~ 1 eNd ¢ 2.5~6.9
40.37 12.53~22.19 1l Zr Hf
Nb Ta 34.65~41.35 3.67—~15.58 eNd ¢
FeO! - MgO - ALO; a 2Nb~Zr 4- Bemrnard and
Y b FeO MgO-TiO, ¢ V-Ti 1000 d Cornichet 1985
6 LREE
1 I
8r %0Sr ; 0.704 7~0.708 2
Il eNd ¢+ —-3.3~1.4
eNd ¢
4 SHRIMP Q04-4-8
Q04-5-6.1 710 Ma
770 Ma 2006
REE Il
Hajash 1984 I
REE
Q04-1-6.1

Eu Alz 03 Ti
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