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Table S1: Results of Raman spectral analysis for the three mudstone samples. The full width at half maximum of the D1 band (FWHM-D1) and temperature (Eq. 1) is shown for each carbonaceous grain measured. The final row gives the mean FWHM and temperature with standard deviation (1σ).



	 
Grain No.
	MS-1
	MS-3
	MS-6

	
	FWHM-D1
	Temp (°C)
	FWHM-D1
	Temp (°C)
	FWHM-D1
	Temp (°C)

	1
	88.07
	289
	92.34
	279
	89.83
	285

	2
	87.97
	289
	83.99
	297
	92.26
	280

	3
	64.51
	339
	73.03
	321
	94.09
	276

	4
	91.83
	281
	86.58
	292
	91.51
	281

	5
	86.86
	291
	91.23
	282
	95.73
	272

	6
	87.29
	290
	93.29
	277
	94.03
	276

	7
	85.65
	294
	91.85
	281
	88.82
	287

	8
	93.38
	277
	92.57
	279
	89.19
	286

	9
	92.95
	278
	82.96
	300
	91.88
	280

	10
	83.62
	298
	90.41
	284
	90.65
	283

	11
	86.86
	291
	93.65
	277
	91.63
	281

	12
	89.05
	287
	91.83
	281
	86.91
	291

	13
	90.14
	284
	92.39
	279
	78.84
	308

	14
	85.85
	293
	84.60
	296
	90.84
	283

	15
	85.85
	293
	88.10
	289
	82.72
	300

	16
	84.40
	297
	91.03
	282
	87.95
	289

	17
	88.43
	288
	89.96
	285
	94.42
	275

	18
	89.10
	286
	89.24
	286
	84.92
	295

	19
	82.58
	300
	86.05
	293
	92.87
	278

	20
	87.45
	290
	83.02
	300
	90.47
	283

	21
	90.14
	284
	80.27
	305
	88.82
	287

	22
	88.65
	287
	92.98
	278
	91.33
	282

	23
	86.14
	293
	94.21
	275
	92.91
	278

	24
	88.27
	288
	80.95
	304
	96.18
	271

	25
	89.83
	285
	84.93
	295
	92.35
	279

	26
	86.43
	292
	98.86
	265
	90.40
	284

	27
	90.45
	284
	90.65
	283
	91.95
	280

	28
	87.78
	289
	84.42
	296
	99.29
	265

	29
	90.67
	283
	78.36
	310
	92.48
	279

	30
	87.07
	291
	82.77
	300
	80.44
	305

	31
	94.99
	274
	92.69
	279
	86.21
	293

	32
	90.37
	284
	95.44
	273
	94.94
	274

	33
	81.23
	303
	89.14
	286
	91.08
	282

	34
	90.47
	283
	76.80
	313
	92.78
	279

	35
	74.42
	318
	90.26
	284
	73.93
	319

	36
	89.28
	286
	90.68
	283
	96.35
	271

	37
	84.18
	297
	93.26
	277
	91.59
	281

	38
	78.61
	309
	86.60
	292
	93.19
	278

	39
	84.29
	297
	93.00
	278
	94.21
	275

	40
	92.45
	279
	90.36
	284
	89.71
	285

	Avg. ± 1σ
	86.9 ± 5.4
	289 ± 12
	88.4 ± 5.5
	287 ± 12
	90.5 ± 4.9
	281 ± 12


Table S1. Results of Raman spectral analysis for the three mudstone samples. The full width at half maximum of the D1 band (FWHM-D1) and temperature (Eq. 1) is shown for each carbonaceous grain measured. The final row gives the mean FWHM and temperature with standard deviation (1σ). Outliers greater than 2σ were excluded prior to calculation of the mean temperature.
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