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Characteristics and tectonic implications of eclogites in southein Altun area

LIU Yong-shun, YU Hai-feng, XIU Qun-ye, YANG Jun-quan and LI Quan
(Tianjin Institute of Geology and Mineral Resources, China Geological Survey, Tianjin 300170, China)

Abstract: Field geological survey shows that there are many eclogite lenses outcropped in the Altun Mountains
Rock Group which extends for 300 kin from the Qiemo River in the west to Mangya in Altun area. Eclogite can
be divided into two types according to its modes of occurrence and petrologic characteristics. One is characterized
by medium-fine grained texture, massive structure, no gneissosity, weak retrogressive metamorphism, and a
close relation to gneissic granite or granodiorite; mineral assembly of the early period is garnet + omphacite +
quartz, and that of the late period is amphibole (or pyroxene) + plagioclase + quartz; omphacite has remark-
ably different AL, O; and FeO content, while its CaO, MgO and Na,O content is relatively stable: Al Oj is gen-
erally 5.55% ~9.50% , FeO 4.33% ~7.53% , and NaO 3.05% ~5.54% ; jadeite content is 15.39~27.49%
with an average of 22.22% ; the end member compositions of pyroxene are between those of kyanite eclogite and
gneiss eclogite; Chemical composition of garnet varies a lot with > FeO 18.82% ~30.58% , MgO 2.38% —~
13.67%, and CaO 4.65% ~10.26% , while SiO, and Al,O3 change insignificantly, being 35.63% ~39.57 %
and 20.92% ~23.65% respectively; the average end member composition of eclogite (mostly being Mg- and
Ca-rich almandine) is assigned to C type eclogite in Coleman’s classification diagram (1965). The other is char-
acterized by fine-grained texture, gneissic structure, penetrative geissosity, and obvious retrogressive metamor-
phism, with its wall rocks mostly related to marble, biotite granulite, quartz schist etc; a majority of this type
of eclogite has been changed into garnet amphibolites with obvious retrogressive metamorphism; the eclogite is
confined to Palaeoproterozoic Altun Mountains Rock Group and is comparable to the eclogite on the nortern mar-
gin of Qaidam Basin in the aspect of either wall rock characteristics or eclogite property, suggesting similar gene-
ses; moreover, granitic gneisses as the wall rocks of eclogite have basically the same diagenetic ages[ (930 £42)
~ (686 +20) Ma] and metamorphic ages[ (525 +31) ~ (434 =29) Ma]as the eclogite. These similarities show

that these two types of eclogite were both formed in Early Paleozoic by deep subduction of Late Proterozoic crust
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materials. The eclogite-bearing Altun structural complex belt is the westward extending part of the northern

Qaidam Basin collision complex belt.
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Fig.1 Distribution of eclogites in Altyn area
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Table 1 Characteristics of eclogites in Altyn area
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Fig. 2 Eclogites in granodiorite gneiss
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Fig.3 Microphotograph of eclogites in granodiorite gneiss Fig.5 Eclogites in marbles of Jianggalesayi
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Fig.4 Crown-shaped kelyphitic borders of garnet in eclogite
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Fig.6 Microphotograph of garnet amphibolites in marble
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Fig.7 Schematic plan of eclogites in Bashiwake asbestos
mine area 2002 1:25
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Fig.8 Distribution and profile of eclogites in Paxialayidang

2 FeO 18.82% ~30.58% MnO
1% MgO 2.38% —~ 13.67% CaO 4.65% —

40% ~45% 1~3 mm 10.26% Si0, ALO; 2
309% ~
40 % 10
- 9a
0.1 B
mm 0.5 mm 10% ~15% C 1984 11
12
<0.3 mm

5% - <0.1 mm



2 171

Fig.9 Microphotographs showing metamorphic reaction rim in eclogites
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a—eclogites in Piyazidaban 194 b—eclogites in Bashiwake asbestos mine area 183
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Table 2 Electron microprobe analyses of garnets in eclogite

SiO, TiO, ALO; (04 FeO MnO MgO CaO Na,O  Total

1 155-2-2 37.18 0.08 21.34  0.01 26.38  0.36 6.66 7.28 - 99.29
2 175-3-1 36.31 0.01 21.46  0.01 28.24  0.98 2.38 9.97 0.02  99.38
3 175-8 36.94  0.04  21.56 0.0l 28.62  0.66 4.91 7.04 0.05 99.83
4 183-6 37.77 0.10 20.95 0.04 23.94 2.45 4.14 9.85 0.03  99.27
5 198-13 36.57 0.13  21.34 0.02  29.58 0.2 1.72 9.92 0.03  99.31
6 155-2-4-1Grl 37.33 0.12 21 16 - 26.78  0.38 6.56 6.89 0.11 99.34
7 155-2-4-1Gr2 37.19  0.08  21.25 - 26.74  0.41 6.83 6.96 0.01 99.47
8 155-2-4-1Gr3 37.35 0.06 21.23 - 26.70  0.44 6.74 6.96 0.03  99.51
9 155-2-4-1Gr4 37.44  0.09  21.10 - 26.17  0.41 6.73 6.96 0.03  98.93
10 155-2-4-1Gr5 37.48 0.09 21.12 0.02 27.01 0.37 6.71 6.76 0.04  99.60
11 155-2-4-1Gr6 36.34 0.08 21.18 0.03 27.44 0.44 6.53 6.86 0.06  98.96
12 155-2-4-1Gr7 36.53  0.09 21.06 0.01 27.53  0.46 6.22 6.84 0.06  98.80
13 155-2-4-1Gr8 36.91 0.07  21.01 0.02  28.21 0.47 5.50 6.86 0.03  99.80
14 155-2-4-1Gr9 35.63 0.07 21.15 0.02  29.51 0.59 5.02 6.77 0.02  98.78
15 155-2-4-1Gr10 36.01 0.08 21.81 0.02  30.58 0.79 3.73 6.87 0.04 99.93
16 183-6-Grlz 37.77 0.10 20.95 0.04 23.94 2.45 4.14 9.85 0.07  99.31
17 183-6-Gr2 37.99  0.12  21.03 - 23.47 1.87 4.49 10.25  0.06  99.28
18 183-6-Gr3 37.47 0.12 20.90 0.02  23.78 1.90 4.54 10.26 0.05  99.04
19 183-6-Gr4 38.36 0.06 21.08 0.02 23.45 2.03 4.36 9.94 0.04 99.34
20 183-6-Gr5 38.38  0.11 21.14  0.02  23.69 1.76 4.66 10.00  0.09  99.85
21 183-6-Gr6 38.13  0.11 20.92  0.03  23.67 1.58 4.64 10.05  0.05  99.18
22 183-6-Gr7 37.82 0.09 21.42 0.04 23.78 0.98 5.52 9.69 0.06  99.40
23 183-6-Gr8 37.43  0.04  21.79 - 23.80  0.69 5.75 9.47 0.04 99.01
24 183-6-Gr9 38.16 0.02  21.60 - 23.08 0.44 6.80 9.05 0.02  99.17
25 183-6-Gr10 38.06  0.05 21.60 0.05 21.95 0.30 8.73 8.17 0.03  98.94
26 161-1-7 37.06  0.10 21.70 0.03 23.61 0.37 6.25 10.08  0.03  99.23
27 161-1-8 37.82  0.09 21.43 0.02 24.07 0.44 6.08 9.73 0.04 99.72
28 161-2-18 37.51 - 22.41 0.06 24.03 0.49 6.21 10.01 0.04  100.76
29 161-2-19 37.70  0.01 21.97 - 23.62  0.48 6.20 10.18  0.02  100.18
30 194-1 39.57 0.05 23.65 0.03 18.82  0.30 13.67  4.65 - 100.74
31 194-4 39.57 - 23.02  0.04 19.36  0.45 13.00 4.97 0.02 100.43

1~25 26~31 -
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Fig. 11 Composition of garnets in eclogites
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Fig. 12 Distribution of end-member components of garnets in eclogites

2002a
12a - 12¢

FeO MnO CaO
MgO 2 12b MgO MnO
MnO CaO FeO



2 173
MgO 2 12d
3
2002a ALO; FeO
2.2 CaO MgO Na,O NaO  3.05% —~
5.54% AlLO;s 180 5.55%
~9.50% Jd - Ae - WEF
13 15.39% ~
27.49% 22.22%
0.5 mm - 1984
3 wp %
Table 3 Electron microprobe analyses of pyroxene in eclogites
SO, TiO, ALO; CnO; FeO MnO MgO CaO NiO KO  NaO  Total
1 194-1 54.70  0.21 5.55 0.20 4.34 0.02 12.91 18.81 0.03 - 3.46 100.23
2 194-4 55.01  0.20 5.64 0.26 4.33 - 12.67 19.21 0.03 - 3.34  100.69
3 194-5 53.44  0.24 5.76 0.40 4.47 - 12.59  18.68 0.03 0.01 3.47  99.09
4 194-6 53.38 0.19 5.90 0.20 5.50 - 12.50  19.26 0.0349 0.01 3.05 100.03
5 194-7 54.35  0.20 5.63 0.18 5.05 0.05 12.& 19.12 - - 3.14  100.53
6 161-4 53.55  0.17 8.42 0.05 6.85 - 9.18 15.83 0.02 - 5.31  99.38
7 161-5 51.87  0.30 8. 11 0.01 7.12 - 9.65 17.91 0.02 - 4.34  99.33
8 161-6 52.38 0.25 7.64 0.07 7.32 - 9.76  18.52 0.05 - 3.86 99.85
9 161-8 52.19 0.21 8.30 0.05 7.23 0.06 9.68 17.65 0.03 0.02 4.49  99.91
10 161-9 53.19 0.16 8.61 0.06 6.98 - 9.21 16.13  0.04 - 5.22 99.60
11 161-10 53.06 0.21 8.98 0.05 6.75 0.03 8.99 15.48 0.04 0.02 5.54  99.15
12 161-11 52.01 0.31 7.96 0.05 7.53 - 9.73 17.89 0.06 0.01 3.97  99.52
13 180-1 54.50  0.09 4.49 0.11 11.93 - 8.43 15.79 0.08 0.02 4.20  100.00
14 180-0 54.05 0.23 4.74 0.02 11.57 - 8.35 15.61 0.06 0.05 4.23  99.29
15 180-2 54.25 0.21 4.52 0.28 12.55 - 8.20 15.88 - - 3.66 100.00
16 180- 33 55.07 0.23 4.16 0.30 11.41 - 8.52 15.61 - 0.07 4.45 99.85
1~12 13~16 -
WEF
— TIMS
SHRIMP 930 £ 42 ~ 686+
20 Ma
525+31 —~ 434+
T ES R"E 29 Ma 2006 2004
e 2006 2007
Jd Ae
13 Jd - Ae- WEF 809 + 19 Ma 885+ 21 Ma
Fig.13 Position of omphacite in Jd — Ae — WEF triangular 487 + 10 Ma 503.9+5.3
diagram Ma 1999 « ”
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