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Fig.1 Geological sketch map of the Beishan region showing the location of eclogite samples (modified after the 1:200000 Geological
Map of the Houliuyuan Sheet, 1966; Zuo Guochao et al., 1990)

Pt;—Neoproterozoic gneiss; Pzi—Early Paleozoic ophiolite ; Pz,—Late Paleozoic clastic rocks;B—Basic rocks;y,'—Neoproterozoic granite;

y—Phanerozoic eons granite ; Q—Quaternary
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Fig.2 Field occurrences of the Beishan eclogite

A—Grayish green eclogite ;B—Dike between eclogite (Ecl) and gneiss (Gn); C—450 Ma granite (Gr) in eclogite;

D—Fresh and undeformed features preserved in eclogite
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Fig.3 Photomicrographs of the Beishan eclogite

(A)Fresh eclogite with equigranular texture consisting predominantly of
garnet (Grt) and omphacite (Omyp); (B)Eclogite is elongated and
oriented ; (C)Omphacite in degrading eclogite is replaced by the

clinopyroxene (Cpx) and plagioclase (Pl); (D )Early—stage inclusion

minerals preserved in eclogite
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Fig.4 Two types of mineral inclusion in zircons from the
Beishan eclogite
a—Eclogite—facies high—pressure mineral omphacite (Omyp);
b—Lower—pressure early—stage inclusion minerals such as quartz (Qtz)

preserved in the older core
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Table 1 Compositions of mineral inclusions of omphacite, garnet and albite in zircons
from the Beishan eclogite (%)
Omphacite Garnet Albite
MY 6—1omp01 6-1omp02 3-lgrt 3-2 grt 3-3 grt 4-1Ah01 10-1Abh01
Si0z 54.60 54.60 38.22 36.89 37.62 67.91 68.81
ALO; 7.71 8.35 20.45 20.84 21.08 18.87 20.10
TiO-
Crz()J
FeO 9.36 9.46 28.33 27.49 26.26 1.04
MnO 1.72 0.56
MgO 8.42 8.66 4.98 3.86 491 0.82
Ca0 13.98 14.50 8.39 9.35 9.57 1.09 0.92
Na0O 5.06 4.64 11.15 10.97
K0
Total 99.13 100.21 100.37 100.15 100.00 100.88 100.80
Si 2.009 1.988 6.007 5.869 5.920 2.965 2.979
Al (0.009) 0.012 (0.007) 0.131 0.080 0.971 1.026
YAl 0.343 0.346 3.795 3.777 3.829
Ti 0.000 0.000 0.000 0.000 0.000 0.000 0.000
Cr 0.000 0.000 0.000 0.000 0.000 0.000 0.000
Fe™ 0.288 0.288 3.724 3.658 3.456 0.034 0.000
Mn® 0.000 0.000 0.000 0.232 0.075 0.000 0.000
Mg 0.462 0.470 1.167 0.916 1.152 0.053 0.000
Ca 0.551 0.566 1.413 1.594 1.614 0.051 0.043
Na 0.361 0.328 0.000 0.000 0.000 0.944 0.921
K 0.000 0.000 0.000 0.000 0.000 0.000 0.000
Total 4.005 3.997 16.099 16.177 16.125 5.018 4.968
Jd 35.69 33.11
Alm 59.08 57.16 54.89
And 0.00 0.00 0.00
Gro 22.414 24.908 25.628
Pyr 18.511 14.308 18.295
Spe 0 3.622 1.186
¥ ;Omphacite*«ii’ﬁié £, Garnet— A1 £, Albite— 1K A ,Jd*ﬁﬁiiji ,Pyr*%‘%% WA, Gro— 4558 A, Alm— £k 5
MAT Spe—fili BRI AT, 47 W 3 2o OGBS R R SR T A L BE R 20 S TE IR A BRSO R 8 0 2
% 2 HF b XHBHEE 855 A B U-Pb R R EFEIE
Table 2 SHRIMP U-Pb isotope dating of zircons from the eclogite in the Beishan region, Gansu
06 Ak
W U0 | Th (10%) | ThU | PhAU | $522200) | ZUPPh | 1522(%) PhP2Th| 152 (%) [PhPPh| 152 (%) (Pﬁ/a )U 2% (Ma)
04Y186-1 20.81 0.07 0.00 0.07 2.24 14.06 2.24 0.30 21.01 0.06 5.36 438.79 9.80
04Y186-2 19.74 3.86 0.20 0.15 2.08 6.79 2.08 0.05 6.84 0.07 3.56 880.10 17.97
04Y186-3.1 17.58 1.60 0.09 0.15 2.18 6.87 2.18 0.07 9.39 0.07 4.85 876.47 18.80
04Y186-3.2| 69.36 7.81 0.11 0.14 1.10 7.32 1.10 0.05 5.00 0.07 2.03 822.88 8.90
04Y186-4 54.99 6.70 0.12 0.14 1.23 7.35 1.23 0.04 5.65 0.07 222 816.03 9.92
04Y186-5 13.08 1.03 0.08 0.12 2.63 8.03 2.63 0.06 13.07 0.07 5.14 750.98 19.45
04Y186-6 124.00 28.79 0.23 0.11 0.87 9.19 0.87 0.03 3.55 0.06 1.82 665.11 5.70
04Y186-7 163.85 10.37 0.06 0.17 0.70 5.88 0.70 0.05 4.41 0.07 1.17 1012.71 6.93
04Y186-8 22.32 2.58 0.12 0.14 1.97 7.38 1.97 0.05 8.74 0.07 3.75 816.51 15.76
04Y186-9 505.95 427.42 0.84 0.13 0.41 7.47 0.41 0.04 2.69 0.07 0.77 808.01 3.28
04Y186-10 26.72 391 0.15 0.14 1.80 7.28 1.80 0.05 7.00 0.07 3.39 826.78 14.65
04Y186-11 | 1374.23 826.16 0.60 0.17 0.25 5.90 0.25 0.06 0.51 0.08 0.39 1001.96 2.58
04Y186-12 | 731.93 13.70 0.02 0.16 0.37 6.40 0.37 0.12 2.79 0.07 0.61 930.34 3.40
04Y186-13 15.53 1.79 0.12 0.14 2.36 7.25 2.36 0.06 11.59 0.08 4.13 822.42 19.17
04Y186-14 32.94 5.00 0.15 0.14 1.63 7.22 1.63 0.05 6.20 0.07 2.94 831.00 13.34
04Y186-15 19.77 2.07 0.10 0.14 2.05 6.94 2.05 0.06 8.40 0.07 3.66 864.53 17.38
04Y186-16 17.14 2.21 0.13 0.14 2.19 6.94 2.19 0.06 8.71 0.07 3.98 866.01 18.55
04Y186-17 24.25 3.28 0.14 0.15 1.88 6.84 1.88 0.05 7.34 0.07 3.33 879.88 16.21
04Y186-18 17.11 4.06 0.24 0.12 2.31 8.68 2.31 0.04 7.66 0.07 4.56 696.97 15.88
04Y186-19 20.28 2.83 0.14 0.15 2.29 6.82 2.29 0.06 7.78 0.07 3.59 879.04 19.72
04Y186-20 14.08 1.07 0.08 0.12 2.79 8.44 2.79 0.42 8.23 0.17 6.75 628.25 23.15

- SHRIMP 434 7 3% [ 87 30 4 2 58 1
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Fig.5 Cathodoluminescence images and SHRIMP U—Pb ages of zircons from the Beishan eclogite
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Fig.6. SHRIMP U—Pb concordia plots of zircons from the
Beishan eclogite (sample 04Y—186). The upper plot shows that the
zircon U—PDb ages are mainly ~820 Ma; and the lower plot is an
eclogite—facies zircon SHRIMP U—Pb age histogram (completed
at the SHRIMP laboratory of Stanford University, United States
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Neoproterozoic eclogitic metamorphic age of the Beishan eclogite of Gansu,

China:Evidence from SHRIMP U-Pb isotope dating
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Abstract: The Beishan orogen is located at the junction between the Tarim—Sino—Korean and Kazakhstan plates,
and its main orogenic event occurred in the Early Paleozoic. Eclogites are associated with ultramafic—mafic rocks
and collisional granites in the south belt of the Beishan orogen, which suggests that this belt might represent a
plate boundary. SHRIMP U—Pb isotope dating of zircons from the Beishan eclogite yielded an eclogite —facies
metamorphic age of 819 £ 21 Ma and a protolith age of 1007 £ 20 Ma, indicating an important plate breakup
and subduction—collision event in the Neoproterozoic. Recently an event of Neoproterozoic plate breakup and
ophiolitic oceanic crust formation has also been reported in the North Qaidam marginal area in the southern
Qilian Mountains adjacent to the Beishan, suggesting the occurrence of a regional breakup event in a
Neoproterozoic oceanic basin in western China, which is called the Rodinian Supercontinent breakup event.
However, it should be emphasized that the eclogitic —facies metamorphism in the Beishan took place in the
Neoproterozoic, while that for the North Qaidam marginal eclogite occurred in the Early Paleozoic (500—440
Ma) though its protolith is the Neoproterozoic oceanic crustal rock, suggesting another subduction—collision event
after the Neoproterozoic subduction—collision event in the Beishan.
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