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The tectonic evolution of the Dulan terrane, North Qaidam UHP metamorphic
belt: evidence from in-situ EMP monazite dating of paragneiss
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Laboratory of Orogenic Belts and Crustal Evolution, MOE; School of Earth and Space Science, Peking University, Beijing 100871,
China; 3. School of Earth Sciences and Resources, China University of Geosciences, Beijing 100083, China)

Abstract: The metamorphism and age of UHP eclogites and their country rocks constitute the key to under-
standing the formation and evolution of the UHP metamorphic terranes. However, because of simple mineral as-
semblages and lack of P-T sensitive minerals, it is difficult to relate the petrological characteristics with the
metamorphic ages of the country rock paragneiss. This paper focused on the petrology and in-situ electronic mi-
croprobe monazite U-Th-total Pb dating of three paragneisse samples from Dulan terrane in North Qaidam UHP
metamorphic belt. As a result, ages of 433 + 15.4 Ma (8S01 from Shaliuhe cross-section), 440 + 11.2 Ma
(8S55 from Yematan in North Dulan) and 435+ 14.7 Ma (8S116 from South Dulan) were obtained respective-
ly. Monazites in paragneiss from Shaliuhe section and South Dulan yielded similar ages, which are different from

ages of samples from North Dulan by about 5 Ma. The analyses of the three monazite samples from the Dulan
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terrane show that they are enriched in LREE and lack of HREE, characterized by positive Eu anomaly. The Eu/

Eu”™ ratios of monazite have coupling relationship with Ca content in garnet in the matrix. In combination with

petrological investigation, P-T calculation and monazite microprobe analysis, the authors hold that the monazite

in this study grew or recrystallized under the amphibolite facies metamorphic conditions during retrogression.

The monazite analyses with ages from 440 Ma to 430 Ma in paragneiss from South Dulan are characterized by

relatively high Y content. Furthermore, the Y content has an obvious negative correlation with Eu/Eu”, sug-

gesting that part of the paragneiss in Dulan terrane had experienced amphibolite facies metamorphism during 440

~430 Ma.
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Fig. 3 Composition profile of garnet in paragneiss from Dulan terrane
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Table 2 Electron microprobe analysis conditions of

different elements in monazite

Si Kal 1 TAP Diopside 50
P Kal 2 TAP Apatite 50
Y Lal 2 TAP YPsOy4 50
Ca Kal 5 PET Diopside 20
Th Mal 3 PET ThF, 200
U MBI 3 PET U0o, 200
La Lal 4 LIF LaPsOyy 50
Ce Lal 4 LIF CePsOy4 50
Pr LB1 4 LIF PrPsOyy 50
Nd LBl 4 LIF NdPsOy4 50
Sm LBl 4 LIF SmP50yy4 50
Gd Lp1 4 LIF GdP50yy4 50
Dy LB1 4 LIF DyPsOy4 50
Pb Mal 5 PET PbS 300




p - 1043
Gd% s5b 3 Y 0~0.85%
Haring 2005 369 ~
1125 Ma 492 Ma 55 433
£15.4 Ma R*>=0.5246  5a
4 8555 30 ~ 200
pm 4b
3 8301
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8501 Eu Eu Eu* y=1.45~2.13
4 55 5d 3 362~517 Ma 6
4a 50 ~200 pm 101
440+11.2 Ma R*=0.9006  5c
85116 30~150 pm
La Dy Y 8801 4c 36.38% ~62.46 %
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Fig. 4 BSE images of monazites in paragneiss
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