Extended Data
Extended Data Table 1. Environmental indicators and extinction magnitudes in geological and modern contexts. Values of environmental drivers and corresponding species extinction percentages for marine animals (M) and terrestrial tetrapods (T). References are provided in the Fig. 1 caption. For minor warming-driven events, a constant scaling of 0.1 per extinction percentage is applied. These data are used to constrain relationships shown in Fig. 1. A global mean surface temperature anomaly of 10 °C corresponds to a ~7 °C sea surface temperature anomaly (Kaiho8). Additional temperature references are given in Kaiho8,11 and Kaiho and Oshima35. Underlined values indicate terrestrial extinction percentages estimated from marine data using empirical relationships. Italicized values denote cases where extinction may not be attributable to warming alone, as in the end-Permian event.
	　
	　
	Fossil zone
	Global
	Species extinction %

	　
	　
	or carbon
	　
	　
	Surface 
	Extinction
	For
	　
	　
	　
	　

	　
	Age
	 isotope event
	　
	Deforest-
	Temp.
	magnitude
	double 
	　
	　
	　

	
	
	
	
	
	
	
	events
	Total
	Deforestation
	Pollution

	Event and year 
	(Ma)
	only for
	Hg/
	ation
	anomaly
	for double
	M
	T
	M
	T
	M
	T
	M
	T

	　
	　
	double events
	TOCEF
	(%)
	(°C)
	events
	　
	　
	　
	　
	*0.1
	*0.6
	*0.05
	*0.1

	2000 CE
	0
	
	3.5
	40
	1
	
	
	
	0.2
	1
	0.02
	0.6
	0.01
	0.1

	1700 CE
	0
	
	1
	–
	0
	
	
	
	0
	0.1
	0
	0.06
	0
	0.01

	4000 BC
	0
	
	–
	0
	0
	
	
	
	0
	0
	0
	0
	0
	0

	Popigai impact
	35.7
	
	–
	59
	-3.5
	
	
	
	4
	6
	0.4
	3.6
	0.2
	0.6

	PETM
	55
	
	3
	–
	6.5
	
	
	
	5
	–
	0.5
	
	0.25
	

	K–Pg boundary (warming)
	66
	P0
	
	
	7
	Minor
	7
	7
	68
	67
	6.8
	40.2
	3.4
	6.7

	K–Pg boundary (main)
	66
	A. mayaroensis
	11.2
	96
	-11
	Major
	61
	60
	
	
	
	
	
	

	End-Triassic (Event 3)
	201.4
	Event 3 in GSSP
	4.4
	–
	8
	Minor
	7
	7
	70
	70
	7
	42
	3.5
	7

	End-Triassic (Event 1)
	201.56
	CIE
	
	–
	-8
	Major
	63
	63
	
	
	
	
	
	

	Manicougan impact
	215
	
	–
	84
	-6
	
	
	
	20
	28
	2
	16.8
	1
	2.8

	End-Permian (ETE)
	251.9
	H. parvus
	19.7
	100
	14
	Major
	35
	42
	80
	97
	8
	58.2
	4
	9.7

	End-Permian (EPE)
	251.9
	C. yini
	
	
	0?
	Major
	45
	55
	
	
	
	
	
	

	G-L boundary
	259
	
	4.6
	–
	6
	
	
	
	11
	38
	1.1
	22.8
	0.55
	3.8

	F–F boundary (warming)
	371.9
	Lower triangularis
	4.5
	–
	7
	Minor
	6
	–
	62
	–
	0
	
	3.1
	

	F–F boundary (main)
	371.9
	linguiformis
	
	–
	-8
	Major
	56
	–
	
	
	6.2
	
	0
	

	Late Ordovician (2nd)
	444
	extraordinarius
	6
	–
	10
	Major
	37
	–
	68
	–
	6.8
	
	3.4
	

	Late Ordovician (1st)
	445
	pacificus
	
	–
	-10
	Major
	31
	–
	
	
	0
	　
	0
	　



Extended Data Table 2. Projected global human population (2000–2500 CE). Population projections are based on birth and death rates combined with global population trends for 2000–210029. Beyond 2120, birth rates are assumed to decline at a constant rate, with mortality occurring ~100 years after birth. These data correspond to Fig. 2d. 
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Extended Data Table 3. Wildlife population decline and extinction thresholds derived from threatened-species data. Species population trajectories are calculated using decline rates of 0.2, 0.5 and 0.8 for CR, EN and VU categories, respectively, applied to initial population sizes of 1,000, 10,000 and 100,000 individuals. Bold values indicate population sizes at ~2080 CE, when global human population is projected to peak. Underlined values indicate extinction thresholds associated with Allee effects. Corrected extinction fractions for threatened categories (CR, EN and VU) are 4.5%, 13% and 23%, respectively, corresponding to original values of 6%, 17% and 30%4. 
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Extended Data Table 4. Methodological framework for estimating extinction contributions from environmental drivers. Summary of methods used to quantify extinction percentages associated with climate warming, pollution, habitat loss and overexploitation. Sources include Jha and Bawa37, DeFries et al.42, Harnik et al.17, Ceballos et al.2, Sandker et al.36, and Kaiho14,15.
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