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Fig. 1 Geological settings of the Sihai Basin, cental Yanshan Mountians; (a) the tectonic location of the Sihai Basin and the

location of the Shuiquanzi Village ( modified from Zhang Changhou et al. , 2011&); (b) simplified geological map of the

Shuiquanzi Village and its adjacent areas (modified from the 1 : 50000 geological maps of the Sihai-scale and Liulimiao-scale ) ,

(¢) geological section of the Upper Jurassic Tiaojishan Formation in the Shuiquanzi Village
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Fig. 2 Unconformity between the Upper Jurassic Tiaojishan Formation and the Lower Cretaceous

Zhangjiakou Formation ( 7) on the north of Shuiquanzi Village, the Sihai Basin
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Fig. 3 Typical lithology of the Mesozoic stratigraphic profile in the Shuiquanzi Village: (a) (b) field occurrences and orthogonal

polarizing microscopic photos of the rhyolitic volcano-breccia of the Lower Cretaceous Zhangjiakou Formation; (c¢) (d) field

occurrences and orthogonal polarizing microscopic photos of the columnar jointed amygdaloidal basalt from the top of the Upper

Jurassic Tiaojishan Formation; (e) (f) field occurrences and orthogonal polarizing microscopic photos of the rhyolite tuff breccia

from the middle part of the Upper Jurassic Tiaojishan Formation; (g) (h) field occurrences and orthogonal polarizing microscopic

photos of the andesite—Dbasaltic sed-volcanic rock from the bottom of the Upper Jurassic Tiaojishan Formation
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Qtz—quartz; Pl—plagioclase; Bi—biotite; Sphe—spherulites; Cpx—clinopyroxene; Brec—breccia; Glas—Glassy
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Fig. 4 CL images of the zircons from the rhyolite tuff breccia (SQZ02) selected from the middle part of

the Upper Jurassic Tiaojishan Formation in Shuiquanzi Village, the Sihai Basin
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Bl 5 DU K SR FAT B RS G882 1WA I SRS KA TR (a) R RRZ L X RS FA ik
(b) LA-ICP-MS #5471 U-Pb 4FE#&1 71 ]

Fig. 5 U-Pb concordia diagrams for zircon grains from the rhyolitic tuff breccia (a) and andesite—basaltic breccia (b) of

the Upper Jurassic Tiaojishan Formation in Shuiquanzi Village, the Sihai Basin
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FHE, 2L RE S A LA-ICP-MS U-Pb 4E %43
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Fig. 6 CL images of Zircons from the andesite—basaltic breccia (SQZ05) selected from the bottom of

the Upper Jurassic Tiaojishan Formation in Shuiquanzi Village, the Sihai Basin
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P 7 ARl DO SR LA AR IR A (Ma) B (£ T Bing TLRREAR)
Fig. 7 The ages and distribution of the Tiaojishan Formation in North China (based on Bing images)
P 850 U-Ph AFAR T AR, TTHEDS Ac-Ar ARACEHT A . BRG] A < Davis et al. , 20015 Z5fF-4F, 20015 5K 2% 45, 2005 ; X1 45
2006 ; Hi % 2015, Tl K25 ,2016; BG4, 2016; 2565, 2019; Gao Jianfang et al. , 2022; H&E K% ,2024a ,2024b ; #3825 | 2024 ; 540

55,2024

Circles are the results of U-Pb dating, Squares are the results of Ar-Ar dating. Data from:Davis et al. , 2001; Li Wuping et al. , 2001&; Zhang
Hong et al. , 2005&; Liu Jian et al. , 2006& ; Sheng Zhichao et al. , 2015&; Yu Haifei et al. , 2016& ; Duan Chao et al. , 2016&; Li Bin et al. ,
2019#; Gao Jianfang et al. , 2022; Bai Chundong et al. , 2024a&, 2024b&; Yang Jiyuan et al. , 2024&; Wu Bingwei et al. , 2024&)
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LA-ICP-MS U-Pb ages and geological significance of Upper Jurassic
Tiaojishan Formation in Sihai Basin, central Yanshan Mountains

ZHENG Yilong, HE Jinrui, WU Jiayue, YU Zhaolin, RAN Shuhong,
SUN Lin, AN Liwei, WANG Hongchu
Beijing Institute of Geological Hazard Prevention, Beijing, 100120

Objectives: Volcanic rocks of the Tiaojishan Formation are extensively distributed in the Yanshan Mountains
and are crucial for understanding the large-scale teconic—magmatic activity during Yanshan movement. Although
the age of the Tiaojishan Formation has been discussed by previous studies, most have focused on the eastern and
western parts of the Yanshan Mountains. Consequently, the timing and petrogenesis of the Tiaojishan Formation in
the central Yanshan, particularly the Sihai Basin, remain poorly constrained. A bimodal volcanic rock assemblage
has been identified within the Tiaojishan Formation section at Shuiquanzi Village, Sihai Basin, central Yanshan
Mountains. To obtain the ages and geological significance of the volcanic rocks of the Tiaojishan Formation, a
geological section was measured through the formation, and systematic samples were collected for isotope
geochronological analysis.

Methods: Based on detailed field geological survey, Petrological and LA-ICP-MS zircon U-Pb
geochronological analysis are employed to reveal the formation age and environment of the Tiaojishan Formation.

Results: Vesiclar amygdaloidal basalt and andesitic basaltic sed-volcanic rocks were discovered for the first
time within the Tiaojishan Formation in the Shuiquanzi Village, Sihai Basin, Central Yanshan Mountains. These
mafic rocks, together with previously discovered rhyolite, constitute a bimodal volcanic suite, indicating deposition
in a rift basin. Petrological and LA-ICP-MS zircon U-Pb geochronological analysis were conducted on andesite—
basalt (sampled from the lower part ) and rhyolite volcanic breccia ( sampled from the middle part). The results
indicate that andesite—Dbasalt crystallized at 159. 8 +3.7 Ma, and rhyolite volcanic breccia at 159.0+1.5 Ma.
Combined with previous dating results, thses ages demonstrate that the Tiaojishan Formation in the Yanshan
Mountains was primarily formed in the early Late Jurassic. These new ages fill a critical gap in the central Yanshan
Mountains and align with the westward younging trend of Tiaojishan volcanism, extending from eastern Liaoning
(170~153 Ma) to the northwestern Hebei (157 ~146 Ma).

Conclusions: The Sihai Basin represents a NE—SW-trending rift basin formed during the early to middle
Yanshan Movement ( pre-160 Ma). The bimodal volcanism and precise geochronology support a tectonic model
where Paleo-Pacific slab subduction triggered westward-migrating mantle melting and crustal extension. These
findings refine the spatiotemporal framework of Jurassic magmatism and enhance understanding of subduction-related
lithospheric thinning in East Asia.

Keywords: North China Craton; Tiaojishan Formation; bimodal volcanic rocks; zircon U-Pb ages; Yanshan
Mountains, Yanshanian Movements
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