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Abstract

The Beishan region, situated at the southern margin of the Central Asian Orogenic Belt (CAOB),
serves as a pivotal area for investigating the evolution of the Paleo-Asian Ocean. Granite, as a crucial
component of orogenic belts, with its magmatic compositional evolution, can effectively trace the
transitions of tectonic settings. The central part of the Beishan orogenic belt is extensively exposed
to Paleozoic granitic plutons, providing favorable conditions for studying the magmatic evolution
processes from subduction to collision stages. This study collected data on the Middle-Late Silurian
to Early Devonian intermediate-acidic magmatic rocks in the Niujuanzi area. By systematically com-
paring the tectonic attributes and geochemical characteristics of contemporaneous geological bod-
ies in the region, new evidence constraints are provided for the geological evolution of the central
Beishan orogenic belt during this period. The research findings are as follows: 1) During the Early
Paleozoic (Middle Ordovician-Early Devonian), a magmatic assemblage characterized by calc alka-
line I type granites, adakites, and arc volcanic rocks developed in the central Beishan. This assem-
blage formed in an active continental margin environment under a subduction setting. The compo-
sitional and isotopic characteristics of the magmas indicate crustal thickening and oceanic crust
subduction.2) Starting from the Early Devonian, magmatic activity weakened, and a combination of
S type and A type granites emerged. Geochemical features suggest a transition of the tectonic envi-
ronment from compression to extension. Simultaneously, the occurrence of bimodal magmatism,
molasse deposits, and a sedimentary environment shift from deep-sea to continental facies indicate
the closure of the Paleo-Asian Ocean basin represented by the Hongliuhe-Niujuanzi-Xichangjing
ophiolitic mélange belt.3) The timing of the tectonic regime transition is controlled by arc-arc colli-
sion events. The uplift of ophiolites, unconformable contacts, and post-collisional extensional mag-
matism jointly corroborate the dynamic process of the closure of the Beishan Ocean Basin. This
study provides crucial constraints for revealing the multistage accretionary-collisional evolution of
the southern margin of the Central Asian Orogenic Belt.
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Figure 1. (A) Simplified geological map of the Central Asian Orogenic Belt [17]; (B) Distribution
map of the ophiolite melange belts in the Beishan area [18]. Note: I: Hongshishan-Baiheshan-Pengbo
Mountain ophiolite belt; II: Jijitaizi-Xiaohuangshan ophiolite belt; III: Hongliuhe-Niuquanzi-Baiyun-
shan-Xichangjing ophiolite belt; IV: Huichunshan-Liuyuan-Zhangfangshan ophiolite belt
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