Supplementary Table 1. Typical samples from the Qiaotou Group

	Formation 1:250000 regional geological survey report
	Sample
	Formation 1:200000 regional geological survey report
	Rock type
	Location
	Outcrop
	Mineral compositions
	Figures

	Qiaotou
Formation
	17DL-02-01
	Diaoyutai
	Quartz sandstone
	c. 120m south of Guanjia Village
	slightly metamorphosed quartz sandstone
	0.4-0.6mm Q embedded in a silt-sized (ca. 0.06 mm) recrystallized Q matrix
	4a, 5a

	
	17DL-03-01
	Qiaotou
	Quartz sandstone
	c. 200m northwest of Jungangzhiye Park in Wuyi Street, Dalian City
	mainly quartz sandstone
	0.3-0.4mm Q embedded in a silt-sized (ca. 0.04 mm) recrystallized Q matrix
	4b, 5b

	
	17DL-04-01
	Nanfen
	Quartz sandstone
	c. 500m south of East Paotaishan, Lvshun City
	240°∠50°, mainly quartz sandstone, interlayered with thin quartz sandstone and schist
	mainly silt-sized Q, opaque mineral and carbonate
	4c, 5c

	
	17DL-05-01
	Changlingzi
	Quartz sandstone
	North of the Shidahai residence, Huantao Street, Dalian City
	medium-fine grained
	recrystallized Q (silt-sized to 0.2mm)
	4d, 5d

	
	17DL-07-01
	Qiaotou
	Graywacke
	c. 200m south of Shanti Park, Dalian City
	mainly light fuchsia greywacke interlayered with 0.5-2cm-thickened argillaceous shale; and the rocks are strongly deformed without metamorphism
	mainly rounded Q (0.3 mm), a few opaque minerals, sericite and carbonates (ca. 10%)
	4e, 5e

	
	17DL-09-01
	Changlingzi
	Quartz sandstone
	coastline of Chengtoushan National geological nature reserve
	well developed quartz sandstone
	mainly subangular Q (0.1 mm), very few opaque minerals
	4f, 5f

	
	17DC-01-01
	Nanfen
	Quartz sandstone
	c. 1km east of Yuanyang Harbor, along coastline of Dachangshan Island
	ten-centimeter to two-meter thick, slightly metamorphosed, mainly quartz sandstone interlayered with sericite-schist, strongly deformed
	mainly rounded to subangular Q (0.3-0.5 mm), recystallization occurs along Q rims
	4g, 5g

	
	17DC-02-01
	Nanfen
	Quartz sandstone
	northern coastline of Government Administrative Service Center of Changhai Town
	mainly quartz sandstone, clear ripple mark
	mainly 0.1mm recrystallized Q, a few 0.4-0.6mm Q
	4h, 5h

	
	17DC-03-01
	Qiaotou
	Quartz siltstone
	west of the border between Lidi Street, Changhai Town and the coastline
	mainly quartz sandstone interlayered with sericite-schist and sericite-quartz schist; and the rocks are deformed
	mainly silt-sized recrystallized matrix made of Q, opaque mineral and carbonate, a few 0.3mm Q
	4i, 5i

	
	FC57-01
	Qiaotou
	Quartzite
	500m southeast of Xiwanggou  Zhuanghe City
	mainly white quartzite
	mainly rounded to subangular Q (0.2-0.3 mm), recystallization occurs along Q rims
	5j

	
	17TH-02-01
	Qiaotou
	Quartz sandstone
	2km southwest of the intersection point between Zuoan Road and S303, Tonghua City
	quartz sandstone is more ferruginous; shale occurs in this locality
	0.2-0.3 mm subangular Q (60%) embedded in matrix (40%) made of opaque minerals and chlorite
	4j, 5k

	Wanlong Formation
	17TH-09-01
	Wanlong
	Sandy limestone
	north of Donglai Village, Tonghua City
	well developed sandy limestone; collected in a dry riverbed
	silt-sized Q and carbonate
	5l


Abbreviations: quartz-Q.
