
Accepted Manuscript

Petrogenesis and tectonic implications of the Early Paleozoic
granites in the western segment of the North Qilian orogenic belt,
China

Nan Wang, CaiLai Wu, Min Lei, HongJie Chen

PII: S0024-4937(18)30150-6
DOI: doi:10.1016/j.lithos.2018.04.023
Reference: LITHOS 4639

To appear in:

Received date: 11 January 2018
Accepted date: 28 April 2018

Please cite this article as: Nan Wang, CaiLai Wu, Min Lei, HongJie Chen , Petrogenesis
and tectonic implications of the Early Paleozoic granites in the western segment of the
North Qilian orogenic belt, China. The address for the corresponding author was captured
as affiliation for all authors. Please check if appropriate. Lithos(2018), doi:10.1016/
j.lithos.2018.04.023

This is a PDF file of an unedited manuscript that has been accepted for publication. As
a service to our customers we are providing this early version of the manuscript. The
manuscript will undergo copyediting, typesetting, and review of the resulting proof before
it is published in its final form. Please note that during the production process errors may
be discovered which could affect the content, and all legal disclaimers that apply to the
journal pertain.

https://doi.org/10.1016/j.lithos.2018.04.023
https://doi.org/10.1016/j.lithos.2018.04.023
https://doi.org/10.1016/j.lithos.2018.04.023


AC
C

EP
TE

D
 M

AN
U

SC
R

IP
T

1 

 

Petrogenesis and tectonic implications of the Early Paleozoic granites in the western segment 

of the North Qilian orogenic belt, China 

 

WANG Nan
1
, WU CaiLai

2, *
, LEI Min

2
, CHEN HongJie

2
 

 

1. MLR Key Laboratory of Metallogeny and Mineral Assessment, Institute of Mineral Resources, Chinese 

Academy of Geological Sciences, Beijing 100037, China  

2. Institute of Geology, Chinese Academy of Geological Sciences, Beijing 100037, China 

 

Abstract Early Paleozoic granitic magmatism in the North Qilian orogenic belt records a 

complete Wilson cycle and provides critical geological clues for unraveling the regional tectonic 

history. In this study, we report the results of zircon U-Pb ages, Hf isotopic analysis and systematic 

whole-rock geochemical data for the Late Ordovician Hongliuhe granite and Early Silurian 

Qingshan monzogranite in the western segment of the North Qilian orogenic belt to constrain their 

emplacement ages, petrogenesis, and regional evolution history. U-Pb dating reveals that the 

Hongliuhe granite was emplaced around 453~452 Ma, and the Qingshan monzogranite was 

emplaced about 440~438 Ma. A geochemical study shows that the two granites belong to the 

calc-alkaline to high-K calc-alkaline series. The Hongliuhe granite shows adakitic and 

peraluminous features, while the Qingshan monzogranite belongs to metaluminous to weak 

peraluminous granites. Zircons in the Hongliuhe granite show εHf(t) values ranging from -15.1 to 

+11.7 with two-stage Hf model ages (tDM2) of 687~2398 Ma, whereas zircons in the Qingshan 

monzogranite show εHf(t) values ranging from +5.7 to +11.0 with two-stage Hf model ages from 

814 to 1057 Ma. The geochemical characteristics indicate that the Hongliuhe granite was a 

transitional I/S-type granite and was generated from a thickened lower crust with the addition of 

minor Paleo- to Mesoproterozoic crustal materials, which left a rutile + garnet + pyroxene ± 

plagioclase residue. The Qingshan monzogranite formed from the partial melting of mafic crust 

with minor mantle-derived materials, and the fractionation of Ti-bearing phases, apatite and 

pyroxene occurred during the magma’s evolution, which left an amphibole and plagioclase residue. 

We infer that the Hongliuhe granite formed during the northward subduction of the North Qilian 
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