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Fig. S1. Biomarkers in T-OAE sediments
Chromatography (a) of TIC, m/z 71 and m/z 191 of the saturated fraction of sample NAY-17; (b) of m/z 133 of the aromatic fraction of sample NAY-83 that contains isorenieratane.
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Fig. S2. The correlations between δ13C values of n-alkanes and pristane and phytane
(a) various n-alkanes and (b) pristane and phytane, and the r2 (coefficient of determination). (c) and (d) are correlations between (c) n-alkanes δ13C and (d) pristane and phytane δ13C versus bulk δ13Corg.
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Fig. S3. The correlations of δ13C values of hopanoids
Showing data for C29-C32 αβ hopanes and the r2 (coefficient of determination).
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Fig. S4. Additional biomarker data from the Ordos Basin. 
(a) δ13Corg and (b) TOC contents are from Jin et al. (2020; 2022). The relative abundance of (c) isorenieratane and (d) aryl isoprenoids. (e) is the relative abundance of pimanthrene (top) and retene (bottom).

Table S1. Table S1. Source data and corresponding references of Fig. 3.
	Δ13Ccarb
	Δ13Corg
	Δ13Calk
	Δ13Cpr & Δ13Cph
	Setting
	OM
type
	Section
	References

	
	-12.50 
	-10.58
	-13.14 
	L
	T
	Anya, Ordos Basin
	This study

	
	-6.17 
	-3.70 
	
	L
	Mx
	Core A, Sichuan
	Xu et al., 2017

	
	-1.70 
	
	
	L
	T
	ZK01, Jinyang
	Liu et al., 2020

	-2.07 
	-4.72 
	
	
	M
	T
	Amellago
	Bodin et al., 2010; 2016

	
	-4.33 
	
	
	M
	Mx
	Anabar Bay
	Suan et al., 2011

	
	-7.00 
	
	-3.40 
	M
	n/d
	ANDRA Core HTM, Paris Basin
	van Breugel et al., 2006

	
	-3.70 
	
	
	M
	T
	Arroyo Lapa North
	Al-Suwaidi et al., 2016

	
	-8.63 
	
	
	M
	Mx
	Arroyo Lapa South
	Al-Suwaidi et al., 2010; 2016

	
	
	
	
	M
	n/d
	Arroyo Serrucho 
	Al-Suwaidi et al., 2016

	
	
	
	
	M
	n/d
	Asientos
	Fantasia et al., 2018b

	-3.67 
	-2.59 
	
	
	M
	M
	Bilong Co
	Fu et al., 2016

	
	-5.23 
	
	
	M
	Mx
	Bilong Co
	Xia et al., 2021

	
	-6.66 
	
	
	M
	T
	Bornholm
	Hesselbo et al., 2000

	-4.62 
	-4.07 
	
	
	M
	T
	Boumardoul n´Imazighn
	Bodin et al., 2016

	-1.40 
	
	
	
	M
	n/d
	Breggia
	Fantasia et al., 2018a; 2019b

	
	-7.60 
	
	
	M
	T
	Brody-Lubienia
	Hesselbo and Pienkowski, 2011

	-2.27 
	-2.45 
	
	
	M
	M
	Creux de l'Ours (Fantasia)
	Fantasia et al., 2018a; 2019b

	
	-5.22 
	
	
	M
	Mx
	dormettingen
	Galasso et al., 2021

	3.88 
	
	
	
	M
	n/d
	Doset
	Jenkynes & Clayton, 1997

	-4.00 
	-4.00 
	
	
	M
	Mx
	Dotternhausen
	Röhl et al., 2001

	
	-5.51 
	-3.00 
	-3.90 
	M
	M
	Dotternhausen
	Dickson et al., 2017 (δ13Corg); Schouten et al., 2000 (CSI) 

	-5.99 
	-5.98 
	
	
	M
	M
	Dotternhausen
	Röhl et al., 2001

	
	-1.52 
	
	
	M
	n/d
	Dotternhausen
	van de Schootbrugge et al., 2005

	
	-3.29 
	
	
	M
	M
	East Tributary, Alberta
	Them et al., 2017

	-5.21 
	-4.35 
	
	
	M
	Mx
	El Peñon
	Fantasia et al., 2018b

	-1.48 
	
	
	
	M
	n/d
	Es Cosconar
	Rosales et al., 2018

	-0.97 
	-6.48 
	
	
	M
	n/d
	Foum Tillich
	Bodin et al., 2016

	
	-2.00 
	
	
	M
	T
	Fuente Vidriera
	Rodrigues et al., 2019

	-1.88 
	
	
	
	M
	n/d
	Gornje
	Sabatino et al., 2013

	
	-6.61 
	
	
	M
	T
	Gorzow Wielkpolski
	Hesselbo and Pienkowski, 2011

	
	-7.18 
	
	
	M
	T
	Haida Gwaii, British Columbia
	Caruthers et al., 2011

	-6.00 
	-6.56 
	
	
	M
	M
	Kastelli
	Kafousia et al., 2011

	
	-4.78 
	
	
	M
	M
	Katsuyama
	Gröcke et al., 2011

	
	-6.57 
	
	
	M
	T
	Kelimyar River
	Suan et al., 2011

	0.00 
	-2.20 
	
	
	M
	n/d
	Kovk Section
	Ettinger et al., 2021

	
	-3.99 
	
	
	M
	T
	Kozlowice 
	Hesselbo and Pienkowski, 2011

	
	-0.83 
	
	
	M
	T
	La Cerradura
	Rodrigues et al., 2019

	-1.20 
	-3.40 
	
	
	M
	n/d
	La Cerradura
	Ruebsam et al., 2020

	-2.28 
	-2.58 
	-3.70 
	
	M
	n/d
	La Cerradura
	Reolid et al., 2014; Ruebsam et al., 2020 (δ13Corg & CSI)

	-2.13 
	-5.96 
	
	
	M
	M
	Livartzki
	Kafousia et al., 2011

	
	-5.76 
	
	
	M
	T
	Mechowo IG-1
	Hesselbo and Pienkowski, 2011

	-3.77 
	
	
	
	M
	n/d
	Mellala (Baghli)
	Baghli et al., 2020

	
	-6.58 
	
	
	M
	Mx
	Mochras borehole
	Xu et al., 2018

	-5.50 
	-5.80 
	
	
	M
	n/d
	Monte Sorgenza
	Woodfine et al., 2008 (δ13Ccarb); Trecalli et al., 2012 (δ13Corg)

	-2.30 
	-2.18 
	
	
	M
	n/d
	Niandou
	Han et al., 2018

	
	-3.01 
	
	
	M
	T
	Parkoszowice
	Hesselbo and Pienkowski, 2011

	
	-6.85 
	
	
	M
	T
	Peniche
	Fantasia et al., 2019b

	-4.81 
	-7.51 
	
	
	M
	T
	Peniche
	Hesselbo et al., 2007

	-0.86 
	-4.47 
	
	
	M
	M
	Petousi
	Kafousia et al., 2014

	
	-4.45 
	
	
	M
	Mx
	Polovinnaya River
	Suan et al., 2011

	-2.66 
	
	
	
	M
	n/d
	Rabacal
	Pittet et al., 2014

	
	-3.44 
	
	
	M
	M
	Réka Valley
	Müller et al., 2017

	-2.44 
	-4.65 
	
	
	M
	M
	Rietheim
	Montero-Serrano et al., 2015

	
	-2.49 
	
	
	M
	M
	Sakahogi
	Ikeda et al., 2018

	
	-3.58 
	
	
	M
	T
	Sakuraguchi-dani Valley
	Izumi et al., 2012

	-5.45 
	-7.60 
	
	
	M
	Mx
	Sancerre Core borehole
	Hermoso et al., 2009 (δ13Ccarb); Hermoso et al., 2012 (δ13Corg)

	2.23 
	
	
	
	M
	n/d
	Somerset
	Jenkynes & Clayton, 1997

	
	-5.77 
	
	
	M
	T
	Suliszowice
	Hesselbo and Pienkowski, 2011

	-3.29 
	-7.70 
	
	
	M
	M
	Toka
	Kafousia et al., 2014

	-2.00 
	
	
	
	M
	n/d
	Trento platform
	Woodfine et al., 2008

	-3.00 
	-6.47 
	
	
	M
	M
	Valdorbia
	Sabatino et al., 2009

	-1.45 
	
	
	
	M
	n/d
	Varbanchovets
	Metodiev et al., 2014

	-2.37 
	
	
	
	M
	n/d
	Velebit-A
	Sabatino et al., 2013

	-3.63 
	
	
	
	M
	n/d
	Velebit-B
	Sabatino et al., 2013

	
	-0.79 
	
	
	M
	n/d
	Wolong
	Han et al., 2018

	-0.58 
	-6.23 
	-5.30 
	
	M
	M
	Yorkshire
	McArthur et al., 2000 (δ13Ccarb); Cohen et al., 2004 (δ13Corg)

	
	-7.45 
	-3.50 
	-1.75 
	M
	M
	Yorkshire
	Thibault et al., 2017 (δ13Corg); French et al., 2014 (CSI)

	
	
	
	
	M
	M
	Zázrivá
	Suan et al., 2018
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