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Sample type and signal averaging  

This dataset includes total organic carbon (TOC) values and fossil occurrences that are 

either reported in the literature or collected as part of the this study.  Data from published work are 

used only when the exact sample names are reported in the publications (see Table S3 for sample 

names) and organic macerates of each sample have been reexamined for fossil presence or 

absence. In addition, we find that the source of the data does not influence our findings; TOC and 

fossil occurrence from this study show the same relationships as TOC and fossil data from 

published sources.  

This dataset is also a combination of field-collected samples and drill core samples. 

Samples from outcrop, especially in friable textures, are an integration of ~5 to 10 cm of vertical 

section. Because many samples were collected ~20 years ago, we were not able to design this 

experiment to take TOC and fossil occurrence from the exact same shale fragment. However, we 

find little difference in fossil recovery between outcrop and drill core samples. Of samples from 

outcrop, about 56% are fossiliferous and of the drill core samples, 50% are fossiliferous. Further, 

the median and variance of the fraction of well-preserved fossils are not significantly different in 

samples from outcrop and drill core (determined by Mood’s median test and the Fligner-Killeen 

test of homogeneity of variances). 

 
 
Total organic carbon measurements  

TOC was measured by M.S.W.H, S.W. and G.P.H., at the Stable Isotope Laboratory, McGill 

University; by C.K.J. at the Paleoclimate/Stable Isotope Clean Chemistry Lab, Syracuse University; 

and by C.R.W. and C.M.D at the Stable Isotope Laboratory, Utah State University. 

 

 



	 3	

McGill University 

TOC measurements on samples from the Bylot Supergroup (n = 52) were performed in the 

Stable Isotope Laboratory. Approximately 1 g of shale powder was treated with 6N HCl at room 

temperature for 48 hours to remove any carbonate minerals. After rinsing with water and drying in 

an oven at 60°C, the mass of carbonate lost was determined gravimetrically. Total carbon analyses 

were conducted in triplicate by combustion of ~150 mg of sample powder using an Eltra CS800 

carbon/sulphur analyser. Analyses were calibrated using carbon standards from Alpha Resources; 

measurement precision was usually better than 5%, and values were typically within 10 to 15% of 

published values. These data were previously published (n = 46) in Hodgskiss et al. (2020) or 

collected as part of this study (n = 6) by S.W. and G.P.H.  

 

Syracuse University  

TOC measurements for 31 samples from the Blinman-2, SCYW-1A, Wallara-1, and 

Forest-1 drillcores were performed in Syracuse University’s GAPP Laboratory. Decarbonated 

samples were sealed in tin capsules and analyzed for C and N content using an Elementar Isotope 

Cube elemental analyzer (EA). EA conditions were as follows: helium purge was set for 45 

seconds; oxidation and reduction reactor temperatures were 1100 ˚C and 650 ˚C, respectively; 

helium carrier gas flow was 230 ml/min; and the O2 pulse was set for 90 seconds. C and N 

contents were determined using replicates of NIST-1547 peach leaves (2.98 wt. % N) distributed 

throughout sample analysis runs and bracketing the quantity of C and N found in the samples. 

Reproducibility of the C and N content of NIST-1547 peach leaves is 0.5% (relative error) and +/- 

0.1 wt. % (2σ).   
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Utah State University  

TOC measurements (n = 186) on samples from the Alinya Formation, Aralka Formation, 

Areyonga Formation, Chuar Group, Greyson Formation, lower Bylot Supergroup, Rae Group, 

Rocky Cape Group, Roper Group, Togari Group, Uinta Mountain Group, Visingsö Group, and 

Umbertana Group were performed at Utah State University’s Stable Isotope Laboratory. 

Approximately 5 grams of each sample were powdered and weighed into silver capsules. 

Inorganic carbon was removed by acid fumigation with 50ml of 57% HCl in a sealed encasement 

for a minimum of 8 hours. Samples were then dried for 2 hours in a 60° C oven and the silver 

capsules were wrapped in tin and measured for total C and N on a Costech 4010 elemental 

analyzer. Samples run in triplicate yield precision of ± 0.06 wt% TOC (2σ).  

	
	
Randomization test of significance 
 

To assess the statistical significance between TOC and fossil presence, 189 TOC values 

(representing the number of fossiliferous samples) were selected randomly from the dataset, without 

replacement, and the median value of the subsample was calculated. Subsampling was repeated 106 

times and compared to the observed median TOC value of fossiliferous samples (0.32 wt%). The 

probability of randomly selecting a median TOC value that is less than or equal to the observed 

median of fossiliferous samples in our dataset (0.32 wt%) is less than 0.004% (Figure S2A). To test 

if one unit drives this pattern, samples from the Chuar Group, which compose 32% of the dataset, 

were removed and the randomization analysis repeated on non-Chuar samples only (n = 236, nfossil = 

122, median TOCfossil = 0.34 wt%).  The probability of randomly obtaining a median TOC value ≤ 

0.34 wt%, is less than 0.7% (Figure S2B).   

To assess the statistical significance between TOC and fossil preservational quality, the 

fraction of well-preserved specimens within a sample and TOC values were randomized and the 
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correlation coefficient between TOC and preservational quality was recorded. Figures S3C and 

S4C show histograms of 10,000 repetitions of this procedure and a mean correlation coefficient 

around zero (which represents the null hypothesis). The actual correlation coefficients, and their 

95% uncertainty by bootstrapping analyses (10,000 subsamples of non-randomized data, with 

replacement) fall outside of the possible range of random correlations and we reject the null 

hypothesis. This procedure was conducted for the indices of pitting density and margin quality and 

because only 39 of 82 total samples had sufficient observations on surface pattern, it was excluded 

from this analysis.   

 
 
Relative Water Depth in the Chuar Group 

The Chuar Group sediments were deposited in an intracratonic basin and exhibits meter-

scale cycles of variegated and organic-rich shales capped by sandstone and dolomite intervals. 

Relative water depth of Chuar Group was described by Dehler et al. (2001) and is briefly 

summarized here.  

Relative water depth was determined by facies analysis and interpretations of cyclic and 

non-cyclic intervals in sequence stratigraphic framework. Basal shale facies grade into siltstone 

and are overlain (either sharply or gradationally) by laminated sandstone, laminated to massive 

dolomite, stromatolite facies, or pisolite-oolite facies. Some dolomite caps contain vugs, collapse 

breccias, and mudcracks, which indicate subaerial exposure. These meter-scale cycles suggest 

shallowing from relatively deeper water environments to shallow subtidal to intertidal 

environments.  There is no evidence for a slope in the basin and the shoreline gradient is estimated 

to be a very low angle. Non-cyclic intervals, mudrock lacking meter-scale cyclicity, are found 

throughout the Chuar Group and represent the relatively deepest water environments.  Deposition 
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in the Chuar basin was most likely controlled by low- to moderate-amplitude glacioeustatic sea-

level change with water depths reaching tens to hundreds of meters. 

 

Iron speciation analysis, Chuar Group, Grand Canyon, USA 

Iron speciation of the Chuar Group was published by (Johnston et al., 2010) following the 

methods of Poulton and Canfield (2005). The redox state of iron is highly oxygen dependent. The 

ratio of reactive iron to total iron (FeHR/FeT) of a sample can therefore be used as a geochemical 

proxy for oxygen. Reactive iron pools including iron carbonates, iron oxides, and magnetite are 

extracted by a series of hydrofluoric, perchloric, and nitric acid digestions (Poulton and Canfield, 

2005). Iron present in sulfide minerals was extracted by reaction with chromium (Canfield et al., 

1986). Reactive iron (FeHR) is defined by the sum of iron in iron carbonates, iron oxides, 

magnetite and iron sulfides. Iron in silicate minerals is considered non-reactive in the timespan of 

early diagenesis and contributes only to the pool of FeT. Empirical measurements of modern 

sedimentary systems delineate FeHR/FeT ratios >0.38 as anoxic and <0.22 as oxic (Lyons and 

Severmann, 2006; Poulton and Canfield, 2011; Raiswell and Canfield, 1998). The range in 

between 0.22 and 0.38 is equivocal because high sedimentation rate (Lyons and Severmann, 2006) 

and low-grade metamorphism (Slotznick et al., 2018) can lower the amount of reactive iron and 

lead to false positives for the presence of oxygen. 

To reduce potential bias in this redox proxy, iron speciation was compared only in samples 

from Chuar Group, which contains no evidence of rapid sedimentation events (e.g. no turbidities). 

Further any FeHR/FeT values in the equivocal range of 0.22 to 0.38 were excluded from this 

analysis. Thermal maturity in the Chuar Group ranges from immature to late mature corresponding 

to RockEval Tmax values of ~420 to 490 ˚C (Lillis, 2016). Highest maturity is seen in the Duppa 

and Carbon Canyon members and when samples from these members are removed, there is no 
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significant change in results; no relationship is observed between preservational quality and the 

redox state of the bottom waters. In addition, when we compare samples of similar TOC content 

(from 0.01 wt% to 0.5 wt %), no pattern between preservation and redox state is observed.   
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Figure	S1: Fossil examples of each rank of preservational quality for three indices that measure 

the loss of surface pattern, density of pitting on cell/cyst wall, and deterioration of wall margin 

(See Table S2 for criteria). Preservation rank of 3 corresponds to high preservational quality and a 

rank of 1 corresponds to poor preservational quality. The top three images that illustrate surface 

pattern are of Lanulatisphaera	laufeldii	and the middle and bottom rows are Leiosphaeridia	sp. 

Scale	bar	is	15	μm.	 
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Table	S2:	Description	of	criteria	used	to	rank	the	preservational	quality	on	a	scale	of	1	

(poorly	preserved)	to	3	(well-preserved).	Note	that	the	loss	of	surface	pattern	index	only	

applies	to	ornamented	or	sculptured	species	and	does	not	apply	to	smooth-walled	taxa.		

	
	 	

Preservation	 Rank	 Loss	of	surface	
pattern	

Density	of	pitting	 Deterioration	of	wall	
margin	

High	 3	 Even	distribution	of	
surface	pattern	
(sculpture	or	
ornamentation)	
allowing	for	minor	
imperfections.	

Few	or	no	pits	and	
perforations.	Wall	
surface	is	not	damaged	
(except	for	minor	
imperfections).	

Cell/cyst	margin	is	intact	
and	exhibits	the	original	
fossil	shape.	No	fraying.	

Medium	 2	 Uneven	distribution	of	
surface	pattern	–
between	one	third	and	
two	thirds	of	the	cell	
surface	still	displays	
original	surface	
pattern.	

Random	distribution	of	
pitting	of	wall	surface.		
Fine	and	irregularly	
shaped	perforations.		

Between	one	third	and	two	
thirds	of	the	margin	is	intact	
and	exhibits	original	fossil	
shape.	Portions	of	the	
margin	appear	distressed,	
tattered,	and	small	areas	are	
missing	leaving	cavities.		

Low	 1	 Near	loss	of	surface	
pattern–	less	than	a	
third	of	the	cell	surface	
area	still	displays	
original	surface	
pattern.	

High	degree	of	pitting,	
randomly	distributed	
and	often	merged	to	
form	larger	cavities.		

Less	than	one	third	of	the	
margin	is	distinct	and	
exhibits	original	fossil	
shape.	Most	of	the	margin	
appears	distressed,	tattered,	
and	areas	are	missing	
leaving	large	cavities.	
Margin	is	heavily	frayed.			
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Figure	S2:	A)	Median	TOC	values	from	106	subsamples	wherein	189	TOC	values	(of	346	total	

samples)	were	randomly	selected	without	replacement.	The	probability	that	median	TOC	of	

a	subsample	≤	0.32	wt	%	(blue	line)	is	0.004%.		B)	The	median	TOC	of	106	subsamples	each	

with	122	randomly	selected	TOC	values	excluding	all	samples	from	the	Chuar	Group	(of	236	

total	samples).	Probability	that	median	TOC	of	a	subsample	≤	0.34	wt%	(blue	line)	is	0.7%.					
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Figure	S3.	Total	organic	carbon	(wt%)	and	the	fraction	of	A)	well-preserved	specimens	and	

B)	poorly-preserved	specimens	within	a	given	sample	for	degree	of	pitting	index	(n	=	82	

samples).	C)	Histogram	of	permuted	Spearman’s	correlation	coefficients	from	10,000	

randomizations	of	the	fraction	of	well-preserved	specimens	and	TOC.	D)	Histogram	of	

permuted	correlation	coefficients	from	10,000	randomizations	of	the	fraction	of	poorly	

preserved	specimens	and	TOC.	The	black	dashed	lines	are	the	95%	confidence	intervals	of	

the	permuted	correlation	coefficients.	The	blue	and	red	dashed	lines	are	the	actual	

correlation	coefficient	of	the	fraction	of	well-preserved	specimens	and	TOC	and	poorly-

preserved	specimens	and	TOC,	respectively.	The	blue	and	red	shaded	regions	are	the	

uncertainty	(α	=	0.05)	around	the	true	correlation	coefficients	calculated	by	10,000	

subsamples,	with	replacement.		
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Figure	S4.	Total	organic	carbon	(wt%)	and	the	fraction	of	A)	well-preserved	specimens	and	

B)	poorly-preserved	specimens	within	a	given	sample	for	the	margin	quality	index	(n	=	82	

samples).	C)	Histogram	of	permuted	Spearman’s	correlation	coefficients	from	10,000	

randomizations	of	the	fraction	of	well-preserved	specimens	and	TOC.	D)	Histogram	of	

permuted	correlation	coefficients	from	10,000	randomizations	of	the	fraction	of	poorly	

preserved	specimens	and	TOC.	The	black	dashed	lines	are	the	95%	confidence	intervals	of	

the	permuted	correlation	coefficients.	The	blue	and	red	dashed	lines	are	the	actual	

correlation	coefficient	of	the	fraction	of	well-preserved	specimens	and	TOC	and	poorly-

preserved	specimens	and	TOC.	The	blue	and	red	shaded	regions	are	the	uncertainty	(α	=	

0.05)	around	the	true	correlation	coefficients	calculated	by	10,000	subsamples,	with	

replacement.		

0 1 2 3 4 5
Total organic carbon (wt%)

0

0.2

0.4

0.6

0.8

1

Fr
ac

tio
n 

m
ar

gi
n 

= 
3

A) Well-preserved fossils vs. TOC

C) Permuted correlation coefficient

-1 -0.5 0
Correlation coefficient

0

200

400

600

800

1000

Fr
eq

ue
nc

y

0 1 2 3 4 5
Total organic carbon (wt%)

0

0.2

0.4

0.6

0.8

1

Fr
ac

tio
n 

m
ar

gi
n 

= 
1

B) Poorly preserved fossils vs. TOC

D) Permuted correlation coefficient

0 0.5 1
Correlation coefficient

0

200

400

600

800

1000

Fr
eq

ue
nc

y



	 15	

	
	
Figure	S5.	Relative	water	depths	(Dehler	et	al.,	2001)	and	the	fraction	of	well-preserved	

specimens	within	a	sample	for	the	indices	of	surface	pattern,	degree	of	pitting,	and	margin	

quality	from	the	Chuar	Group,	Arizona.	Horizontal	bars	are	median	values,	rectangles	are	

interquartile	ranges,	whiskers	extend	150%	above	and	below	the	quartiles,	and	black	points	

are	outliers.		Numbers	at	the	top	of	each	box	and	whisker	are	the	number	of	samples	in	each	

water	depth	category.		
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Figure	S6.	Total	organic	carbon	(wt%)	and	the	fraction	of	well-preserved	specimens	within	a	

given	sample	for	the	indices	of	surface	pattern,	density	of	pitting,	and	margin	quality	from	19	

samples	from	the	deepest	relative	water	depth,	Chuar	Group,	Arizona	(Dehler	et	al.,	2001).			
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Figure	S7.		Bottom	water	redox	(Johnston	et	al.,	2010)	and	preservational	quality	indices	of	

surface	pattern,	pitting	density,	and	margin	quality	for	35	samples	from	the	Chuar	Group,	

Arizona.	Redox	is	measured	by	the	ratio	of	highly	reactive	iron	species	to	the	total	iron	

within	a	sample.		Individual	samples	are	represented	by	pink	and	teal	points	for	anoxic	(n	=	

19)	and	oxic	samples	(n	=	16),	respectively.	Horizontal	bars	are	median	values,	rectangles	

are	interquartile	ranges,	and	whiskers	extend	150%	above	and	below	quartiles.		

	
	
	
	
	
	
	
	
	

0.00

0.25

0.50

0.75

1.00

Anoxic Oxic

fra
ct

io
n 

of
 w

el
l−

pr
es

er
ve

d 
fo

ss
ils

Surface pattern

0.00

0.25

0.50

0.75

1.00

Anoxic Oxic

Pitting density

0.00

0.25

0.50

0.75

1.00

Anoxic Oxic

Margin quality
Surface Pattern Margin Quality Pitting Density 



	 18	

	
	
	
Figure	S8.	Preservational	quality	indices	of	pitting	density	and	margin	quality	with	the	ratio	

of	total	organic	carbon	to	total	nitrogen	(C/N)	from	the	Alinya	Formation,	Australia	(n	=	5);	

Aralka	Formation,	Australia	(n	=	6);	Bedroup	19,	Greenland	(n	=	1);	Bylot	Supergroup,	

Canada	(n	=	9),	Chuar	Group,	USA	(n	=	8),	Colville-E15,	Canada	(n	=	1);	and	Roper	Group,	

Australia	(n	=	2).	
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Sample	ID Geologic	Unit Location Country TOC	
(wt%)

C	/N	 Fossils	 taxa	
count TOC	reference Fossil	reference

Blinman	1499.9 Umberatana	Group Adelaide	Rift	 Australia 0.39 6.50 N 0 This	study Riedman	et	al.,	2014
Blinman	1505 Umberatana	Group Adelaide	Rift	 Australia 0.39 6.13 N 0 This	study Riedman	et	al.,	2014

Blinman	1518.2 Umberatana	Group Adelaide	Rift	 Australia 0.35 5.53 N 0 This	study Riedman	et	al.,	2014
Blinman	1530.2 Umberatana	Group Adelaide	Rift	 Australia 0.31 5.72 N 0 This	study Riedman	et	al.,	2014
Blinman	1531.9 Umberatana	Group Adelaide	Rift	 Australia 0.25 4.22 N 0 This	study Riedman	et	al.,	2014
Blinman	1541.6 Umberatana	Group Adelaide	Rift	 Australia 0.30 5.75 N 0 This	study Riedman	et	al.,	2014
Blinman	1560.2 Umberatana	Group Adelaide	Rift	 Australia 0.35 7.21 N 0 This	study Riedman	et	al.,	2014
Blinman	1563.7 Umberatana	Group Adelaide	Rift	 Australia 0.20 5.00 N 0 This	study Riedman	et	al.,	2014
Blinman	1570.6 Umberatana	Group Adelaide	Rift	 Australia 0.52 8.31 N 0 This	study Riedman	et	al.,	2014
Blinman	1592.4 Umberatana	Group Adelaide	Rift	 Australia 0.72 13.00 N 0 This	study Riedman	et	al.,	2014
Blinman	1604.1 Umberatana	Group Adelaide	Rift	 Australia 1.02 17.00 N 0 This	study Riedman	et	al.,	2014
Blinman	1612.3 Umberatana	Group Adelaide	Rift	 Australia 0.98 13.70 N 0 This	study Riedman	et	al.,	2014
Blinman	1619.2 Umberatana	Group Adelaide	Rift	 Australia 0.20 5.50 N 0 This	study Riedman	et	al.,	2014
Blinman	1622 Umberatana	Group Adelaide	Rift	 Australia 0.58 13.10 N 0 This	study Riedman	et	al.,	2014

SCYW-1A		1289.71 Umberatana	Group Adelaide	Rift	 Australia 0.30 3.40 Y 1 This	study Riedman	et	al.,	2014
SCYW-1A	1314.9 Umberatana	Group Adelaide	Rift	 Australia 0.39 3.60 Y 2 This	study Riedman	et	al.,	2014
SCYW-1A	1323.9 Umberatana	Group Adelaide	Rift	 Australia 0.36 4.00 N 0 This	study Riedman	et	al.,	2014
Wallara	1282.4 Aralka	Formation Amadeus	Basin Australia 0.55 6.76 Y 2 This	study Riedman	et	al.,	2014
Wallara	1284.4 Aralka	Formation Amadeus	Basin Australia 0.64 9.30 Y 1 This	study Riedman	et	al.,	2014
Wallara	1286.4 Aralka	Formation Amadeus	Basin Australia 0.73 11.40 Y 1 This	study Riedman	et	al.,	2014
Wallara	1294.5 Aralka	Formation Amadeus	Basin Australia 0.89 12.80 N 0 This	study Riedman	et	al.,	2014
Wallara	1298.5 Aralka	Formation Amadeus	Basin Australia 1.15 14.10 Y 1 This	study Riedman	et	al.,	2014
Wallara	1300.4 Aralka	Formation Amadeus	Basin Australia 0.98 18.70 Y 2 This	study Riedman	et	al.,	2014
Wallara	1301.9 Aralka	Formation Amadeus	Basin Australia 0.87 19.30 Y 2 This	study Riedman	et	al.,	2014
Wallara	1304.3 Aralka	Formation Amadeus	Basin Australia 2.67 42.60 Y 2 This	study Riedman	et	al.,	2014
Wallara	1306.2 Aralka	Formation Amadeus	Basin Australia 0.31 9.70 Y 1 This	study Riedman	et	al.,	2014

BR	489.4 Areyonga	Formation Amadeus	Basin Australia 0.12 2.24 Y 2 This	study Riedman	et	al.,	2014
BR	493.6 Areyonga	Formation Amadeus	Basin Australia 0.09 1.90 Y 1 This	study Riedman	et	al.,	2014

BR	517.16 Areyonga	Formation Amadeus	Basin Australia 0.23 4.70 Y 3 This	study Riedman	et	al.,	2014
BR	532.25 Areyonga	Formation Amadeus	Basin Australia 0.11 3.03 Y 2 This	study Riedman	et	al.,	2014

Wallara	1354.9 Areyonga	Formation Amadeus	Basin Australia 0.14 7.30 Y 4 This	study Riedman	et	al.,	2014
Wallara	1367 Areyonga	Formation Amadeus	Basin Australia 0.12 6.50 Y 2 This	study Riedman	et	al.,	2014

Wallara	1376.8 Areyonga	Formation Amadeus	Basin Australia 0.06 2.60 N 0 This	study Riedman	et	al.,	2014
Wallara	1411.2 Areyonga	Formation Amadeus	Basin Australia 0.09 3.58 Y 2 This	study Riedman	et	al.,	2014

U3	28.00 Roper	Group McArthur	Basin Australia 2.93 21.08 Y 1 This	study This	study
U4	122.80 Roper	Group McArthur	Basin Australia 1.83 19.48 Y 1 This	study This	study
U4	133.05 Roper	Group McArthur	Basin Australia 6.23 40.70 N 0 This	study This	study
U4	137.76 Roper	Group McArthur	Basin Australia 7.25 42.13 N 0 This	study This	study
U4	145.00 Roper	Group McArthur	Basin Australia 4.39 28.17 Y 1 This	study This	study
U4	187.70 Roper	Group McArthur	Basin Australia 4.16 27.01 N 0 This	study This	study
U4	197.80 Roper	Group McArthur	Basin Australia 3.00 25.85 N 0 This	study This	study
U4	90.93 Roper	Group McArthur	Basin Australia 1.53 17.33 Y 1 This	study This	study
U4	93.12 Roper	Group McArthur	Basin Australia 1.19 12.83 Y 1 This	study This	study
U4	97.97 Roper	Group McArthur	Basin Australia 0.20 3.70 Y This	study This	study

Forrest-1	850.9 Togari	Group NW	Tasmania Australia 0.40 10.70 N 0 This	study Riedman	et	al.,	2014
Forrest-1	880.75 Togari	Group NW	Tasmania Australia 0.25 5.60 Y 1 This	study Riedman	et	al.,	2014
Forrest-1	886.3 Togari	Group NW	Tasmania Australia 0.59 Y 1 This	study Riedman	et	al.,	2014
Forrest-1	902.3 Togari	Group NW	Tasmania Australia 0.63 7.00 Y 1 This	study Riedman	et	al.,	2014
Forrest-1	907.1 Togari	Group NW	Tasmania Australia 0.81 N 0 This	study Riedman	et	al.,	2014
Forrest-1	914.9 Togari	Group NW	Tasmania Australia 1.45 38.90 N 0 This	study Riedman	et	al.,	2014
Forrest-1	933.3 Togari	Group NW	Tasmania Australia 2.48 N 0 This	study Riedman	et	al.,	2014
Forrest-1	939.9 Togari	Group NW	Tasmania Australia 1.84 N 0 This	study Riedman	et	al.,	2014
Giles	1237.74 Alinya	Formation Officer	Basin Australia 0.11 4.28 Y 5 This	study Riedman	and	Porter,	2016
Giles	1242.72 Alinya	Formation Officer	Basin Australia 0.21 7.17 Y 6 This	study Riedman	and	Porter,	2016

Giles	1244 Alinya	Formation Officer	Basin Australia 2.00 166.33 Y 2 This	study Riedman	and	Porter,	2016
Giles	1244.17 Alinya	Formation Officer	Basin Australia 0.23 9.83 Y 8 This	study Riedman	and	Porter,	2016
Giles	1248.91 Alinya	Formation Officer	Basin Australia 0.12 7.69 Y 5 This	study Riedman	and	Porter,	2016
Giles	1255.45 Alinya	Formation Officer	Basin Australia 1.02 19.19 Y 9 This	study Riedman	and	Porter,	2016
Giles	1256.4 Alinya	Formation Officer	Basin Australia 0.13 6.89 N 0 This	study Riedman	and	Porter,	2016

Giles	1257.73 Alinya	Formation Officer	Basin Australia 0.05 2.60 Y 4 This	study Riedman	and	Porter,	2016
Giles	1265.2 Alinya	Formation Officer	Basin Australia 0.09 2.68 N 0 This	study Riedman	and	Porter,	2016

Giles	1265.46 Alinya	Formation Officer	Basin Australia 1.20 23.61 Y 16 This	study Riedman	and	Porter,	2016
Giles	1265.57 Alinya	Formation Officer	Basin Australia 0.53 15.09 Y 21 This	study Riedman	and	Porter,	2016
Giles	1265.71 Alinya	Formation Officer	Basin Australia 0.17 8.30 Y 11 This	study Riedman	and	Porter,	2016
Giles	1266.3 Alinya	Formation Officer	Basin Australia 0.09 2.57 Y 8 This	study Riedman	and	Porter,	2016

DB	217.2 Rocky	Cape	Group Tasmania Australia 0.34 5.10 N 0 This	study This	study
DB	274.3 Rocky	Cape	Group Tasmania Australia 0.85 14.42 N 0 This	study This	study
DB	313.4 Rocky	Cape	Group Tasmania Australia 1.03 13.89 N 0 This	study This	study
DB	341 Rocky	Cape	Group Tasmania Australia 1.10 20.33 N 0 This	study This	study
DB	357 Rocky	Cape	Group Tasmania Australia 0.78 12.44 N 0 This	study This	study
DB	360 Rocky	Cape	Group Tasmania Australia 0.68 40.12 N 0 This	study This	study
DB	391 Rocky	Cape	Group Tasmania Australia 0.31 10.89 Y 1 This	study This	study
DB	424 Rocky	Cape	Group Tasmania Australia 0.44 9.46 N 0 This	study This	study
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DB	462 Rocky	Cape	Group Tasmania Australia 0.51 31.88 N 0 This	study This	study
DB	489 Rocky	Cape	Group Tasmania Australia 0.08 7.18 N 0 This	study This	study

MB1401-	107.6 Arctic	Bay	Fm,	Bylot	Supergroup Baffin	Island Canada 1.22 3.94 Y 22 Hodgskiss	et	al.,	2020 This	study
MB1401-	113.7 Arctic	Bay	Fm,	Bylot	Supergroup Baffin	Island Canada 1.13 4.91 Y 28 Hodgskiss	et	al.,	2020 This	study
MB1401-	132 Arctic	Bay	Fm,	Bylot	Supergroup Baffin	Island Canada 0.85 3.40 Y 19 Hodgskiss	et	al.,	2020 This	study
MB1401-	140 Arctic	Bay	Fm,	Bylot	Supergroup Baffin	Island Canada 0.32 1.14 Y 13 Hodgskiss	et	al.,	2020 This	study
MB1401-	150 Arctic	Bay	Fm,	Bylot	Supergroup Baffin	Island Canada 0.48 1.60 Y 17 Hodgskiss	et	al.,	2020 This	study
MB1401-	160 Arctic	Bay	Fm,	Bylot	Supergroup Baffin	Island Canada 0.36 1.38 Y 23 Hodgskiss	et	al.,	2020 This	study

MB1401-	167.2 Arctic	Bay	Fm,	Bylot	Supergroup Baffin	Island Canada 0.54 2.45 Y 24 Hodgskiss	et	al.,	2020 This	study
MB1401-	441.5 Arctic	Bay	Fm,	Bylot	Supergroup Baffin	Island Canada 0.25 1.56 Y 18 Hodgskiss	et	al.,	2020 This	study
MB1401-	465.5 Arctic	Bay	Fm,	Bylot	Supergroup Baffin	Island Canada 0.47 2.76 Y 32 Hodgskiss	et	al.,	2020 This	study
MB1401-	6.4 Arctic	Bay	Fm,	Bylot	Supergroup Baffin	Island Canada 1.62 9.53 Y 11 Hodgskiss	et	al.,	2020 This	study
MB1401-	85 Arctic	Bay	Fm,	Bylot	Supergroup Baffin	Island Canada 0.74 2.85 Y 11 Hodgskiss	et	al.,	2020 This	study
MB1401-	91 Arctic	Bay	Fm,	Bylot	Supergroup Baffin	Island Canada 1.08 2.70 Y 10 Hodgskiss	et	al.,	2020 This	study

PWC	1405	347.0 Arctic	Bay	Fm,	Bylot	Supergroup Baffin	Island Canada 0.21 2.05 Y 1 This	study This	study
PWC-1405	632 Arctic	Bay	Fm,	Bylot	Supergroup Baffin	Island Canada 1.70 0.54 Y 1 This	study This	study

T1413		244 Arctic	Bay	Fm,	Bylot	Supergroup Baffin	Island Canada 1.22 16.09 Y This	study This	study
T1413		304.2 Arctic	Bay	Fm,	Bylot	Supergroup Baffin	Island Canada 0.67 12.66 Y This	study This	study
T1413	104 Arctic	Bay	Fm,	Bylot	Supergroup Baffin	Island Canada 0.49 8.36 Y This	study This	study
T1413	96.4 Arctic	Bay	Fm,	Bylot	Supergroup Baffin	Island Canada 0.24 1.87 Y This	study This	study

T1413-	105.7 Arctic	Bay	Fm,	Bylot	Supergroup Baffin	Island Canada 1.04 6.50 N 0 Hodgskiss	et	al.,	2020 This	study
T1413-	112.3 Arctic	Bay	Fm,	Bylot	Supergroup Baffin	Island Canada 1.51 6.57 N 0 Hodgskiss	et	al.,	2020 This	study
T1413-	126.5 Arctic	Bay	Fm,	Bylot	Supergroup Baffin	Island Canada 10.54 27.74 N 0 Hodgskiss	et	al.,	2020 This	study
T1413-	129.7 Arctic	Bay	Fm,	Bylot	Supergroup Baffin	Island Canada 7.53 23.53 N 0 Hodgskiss	et	al.,	2020 This	study
T1413-	134.7 Arctic	Bay	Fm,	Bylot	Supergroup Baffin	Island Canada 5.94 20.48 N 0 Hodgskiss	et	al.,	2020 This	study
T1413-	140 Arctic	Bay	Fm,	Bylot	Supergroup Baffin	Island Canada 3.83 18.24 N 0 Hodgskiss	et	al.,	2020 This	study

T1413-	149.4 Arctic	Bay	Fm,	Bylot	Supergroup Baffin	Island Canada 9.72 21.60 N 0 Hodgskiss	et	al.,	2020 This	study
T1413-	154.7 Arctic	Bay	Fm,	Bylot	Supergroup Baffin	Island Canada 2.41 12.05 N 0 Hodgskiss	et	al.,	2020 This	study
T1413-	158.9 Arctic	Bay	Fm,	Bylot	Supergroup Baffin	Island Canada 5.04 26.53 N 0 Hodgskiss	et	al.,	2020 This	study
T1413-	16.3 Arctic	Bay	Fm,	Bylot	Supergroup Baffin	Island Canada 0.23 2.56 N 0 Hodgskiss	et	al.,	2020 This	study
T1413-	163.2 Arctic	Bay	Fm,	Bylot	Supergroup Baffin	Island Canada 4.94 19.76 N 0 Hodgskiss	et	al.,	2020 This	study
T1413-	166.4 Arctic	Bay	Fm,	Bylot	Supergroup Baffin	Island Canada 5.17 22.48 N 0 Hodgskiss	et	al.,	2020 This	study
T1413-	192.5 Arctic	Bay	Fm,	Bylot	Supergroup Baffin	Island Canada 3.12 N 0 Hodgskiss	et	al.,	2020 This	study
T1413-	196.9 Arctic	Bay	Fm,	Bylot	Supergroup Baffin	Island Canada 1.63 9.06 N 0 Hodgskiss	et	al.,	2020 This	study
T1413-	204.5 Arctic	Bay	Fm,	Bylot	Supergroup Baffin	Island Canada 3.27 14.86 N 0 Hodgskiss	et	al.,	2020 This	study
T1413-	213 Arctic	Bay	Fm,	Bylot	Supergroup Baffin	Island Canada 3.49 11.63 N 0 Hodgskiss	et	al.,	2020 This	study

T1413-	226.5 Arctic	Bay	Fm,	Bylot	Supergroup Baffin	Island Canada 2.93 15.42 N 0 Hodgskiss	et	al.,	2020 This	study
T1413-	245 Arctic	Bay	Fm,	Bylot	Supergroup Baffin	Island Canada 2.92 19.47 N 0 Hodgskiss	et	al.,	2020 This	study
T1413-	25.6 Arctic	Bay	Fm,	Bylot	Supergroup Baffin	Island Canada 0.58 19.33 N 0 Hodgskiss	et	al.,	2020 This	study
T1413-	259.6 Arctic	Bay	Fm,	Bylot	Supergroup Baffin	Island Canada 3.23 17.00 N 0 Hodgskiss	et	al.,	2020 This	study
T1413-	268.6 Arctic	Bay	Fm,	Bylot	Supergroup Baffin	Island Canada 2.12 21.20 N 0 Hodgskiss	et	al.,	2020 This	study
T1413-	275 Arctic	Bay	Fm,	Bylot	Supergroup Baffin	Island Canada 1.33 9.50 N 0 Hodgskiss	et	al.,	2020 This	study

T1413-	282.2 Arctic	Bay	Fm,	Bylot	Supergroup Baffin	Island Canada 2.48 13.78 N 0 Hodgskiss	et	al.,	2020 This	study
T1413-	298.7 Arctic	Bay	Fm,	Bylot	Supergroup Baffin	Island Canada 1.23 15.38 N 0 Hodgskiss	et	al.,	2020 This	study
T1413-	306.9 Arctic	Bay	Fm,	Bylot	Supergroup Baffin	Island Canada 0.54 18.00 N 0 Hodgskiss	et	al.,	2020 This	study
T1413-	310.3 Arctic	Bay	Fm,	Bylot	Supergroup Baffin	Island Canada 1.51 30.20 N 0 Hodgskiss	et	al.,	2020 This	study
T1413-	325.2 Arctic	Bay	Fm,	Bylot	Supergroup Baffin	Island Canada 2.01 50.25 N 0 Hodgskiss	et	al.,	2020 This	study
T1413-	327 Arctic	Bay	Fm,	Bylot	Supergroup Baffin	Island Canada 1.48 26.00 Y This	study This	study

T1413-	328.4 Arctic	Bay	Fm,	Bylot	Supergroup Baffin	Island Canada 0.73 14.60 N 0 Hodgskiss	et	al.,	2020 This	study
T1413-	333.9 Arctic	Bay	Fm,	Bylot	Supergroup Baffin	Island Canada 0.60 N 0 Hodgskiss	et	al.,	2020 This	study
T1413-	342.6 Arctic	Bay	Fm,	Bylot	Supergroup Baffin	Island Canada 2.08 N 0 Hodgskiss	et	al.,	2020 This	study
T1413-	347 Arctic	Bay	Fm,	Bylot	Supergroup Baffin	Island Canada 0.51 51.00 N 0 Hodgskiss	et	al.,	2020 This	study
T1413-	67.2 Arctic	Bay	Fm,	Bylot	Supergroup Baffin	Island Canada 7.11 29.63 N 0 Hodgskiss	et	al.,	2020 This	study
T1413-	76.4 Arctic	Bay	Fm,	Bylot	Supergroup Baffin	Island Canada 3.97 17.26 N 0 Hodgskiss	et	al.,	2020 This	study
T1413-	94.9 Arctic	Bay	Fm,	Bylot	Supergroup Baffin	Island Canada 0.20 1.00 Y Hodgskiss	et	al.,	2020 This	study
R1609	192.1 Athole	Point	Fm,	Bylot	Supergroup Baffin	Island Canada 0.45 13.55 N 0 This	study This	study
R1609	207A Athole	Point	Fm,	Bylot	Supergroup Baffin	Island Canada 0.17 5.28 N 0 This	study This	study

SW1604-	145.1 Iqqittuq	Fm,	Bylot	Supergroup Baffin	Island Canada 0.25 Y 18 This	study This	study
SW1604-	146.7 Iqqittuq	Fm,	Bylot	Supergroup Baffin	Island Canada 0.07 Y 3 This	study This	study
SW1604-	149.6 Iqqittuq	Fm,	Bylot	Supergroup Baffin	Island Canada 0.07 Y 5 This	study This	study
SW1604-	152.1 Iqqittuq	Fm,	Bylot	Supergroup Baffin	Island Canada 0.06 Y 5 This	study This	study

SW1604-	16 Iqqittuq	Fm,	Bylot	Supergroup Baffin	Island Canada 0.23 Y 15 This	study This	study
SW1604-	176.4 Iqqittuq	Fm,	Bylot	Supergroup Baffin	Island Canada 0.41 Y 20 This	study This	study
SW1604-	181.0 Iqqittuq	Fm,	Bylot	Supergroup Baffin	Island Canada 0.33 8.35 Y 28 This	study This	study
SW1604-221.6 Iqqittuq	Fm,	Bylot	Supergroup Baffin	Island Canada 0.39 7.40 Y 20 This	study This	study
T1412	139.0 Iqqittuq	Fm,	Bylot	Supergroup Baffin	Island Canada 0.35 9.43 Y This	study This	study
T1412	153.7 Iqqittuq	Fm,	Bylot	Supergroup Baffin	Island Canada 0.30 5.96 Y This	study This	study
T1412	194.3 Iqqittuq	Fm,	Bylot	Supergroup Baffin	Island Canada 0.52 8.57 Y 6 This	study This	study

G1608 Strathcona	Sound,	Bylot	Supergroup Baffin	Island Canada 0.17 8.24 N 0 This	study This	study
T1606	56 Strathcona	Sound,	Bylot	Supergroup Baffin	Island Canada 0.07 6.18 Y This	study This	study

ONT	H-34	10006 Undifferentiated	Proterozoic NW	Territories Canada 0.10 1.98 N 0 This	study This	study
ONT	H-34	10007 Undifferentiated	Proterozoic NW	Territories Canada 0.04 1.75 N 0 This	study This	study
ONT	H-34	10013 Undifferentiated	Proterozoic NW	Territories Canada 0.09 5.29 N 0 This	study This	study
ONT	H-34	9490 Undifferentiated	Proterozoic NW	Territories Canada 0.10 5.26 N 0 This	study This	study

BV	26 Dismal	Lake	Formation NW	Territories Canada 1.46 29.14 N 0 This	study This	study
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BW	31 Dismal	Lake	Formation NW	Territories Canada 2.14 35.02 N 0 This	study This	study
BX	35 Dismal	Lake	Formation NW	Territories Canada 0.55 18.97 Y This	study This	study
BY	39 Dismal	Lake	Formation NW	Territories Canada 0.38 17.05 Y This	study This	study
BZ	46	 Hornby	Bay	Formation NW	Territories Canada 0.29 19.33 Y This	study This	study
CA	52 Hornby	Bay	Formation NW	Territories Canada 0.29 14.30 Y This	study This	study
CE	65 Hornby	Bay	Formation NW	Territories Canada 0.60 N 0 This	study This	study
BS	12 Rae	Group NW	Territories Canada 0.20 3.15 Y This	study This	study
BT	15 Rae	Group NW	Territories Canada 0.08 2.39 N 0 This	study This	study
CC55 Rocknest	Formation NW	Territories Canada 0.70 N 0 This	study This	study

Col	E-15	4531 Undifferentiated	Proterozoic NW	Territories Canada 0.12 3.97 N 0 This	study This	study
Col	E-15	5035 Undifferentiated	Proterozoic NW	Territories Canada 0.08 3.80 N 0 This	study This	study
Col	E-15	5115 Undifferentiated	Proterozoic NW	Territories Canada 0.38 11.61 Y 2 This	study This	study
Col	E-15	5180 Undifferentiated	Proterozoic NW	Territories Canada 0.32 16.20 Y This	study This	study
Col	E-15	5236 Undifferentiated	Proterozoic NW	Territories Canada 0.28 11.67 Y This	study This	study
Col	E-15	5422 Undifferentiated	Proterozoic NW	Territories Canada 0.28 13.10 Y This	study This	study
Col	E-15	5587 Undifferentiated	Proterozoic NW	Territories Canada 0.36 22.31 Y This	study This	study
Col	E-15	5901 Undifferentiated	Proterozoic NW	Territories Canada 0.12 5.90 Y This	study This	study
Col	E-15	5996 Undifferentiated	Proterozoic NW	Territories Canada 0.18 17.90 N 0 This	study This	study

CH05pv	1 Chuanlinggou	Fm,	Changcheng	Group Kuancheng China 0.23 10.59 Y This	study This	study
CH05pv	4 Chuanlinggou	Fm,	Changcheng	Group Kuancheng China 0.55 19.64 Y This	study This	study

Greenland	Gp	19 Bedgroup	19,	Andrée	Land Ella	Ø Greenland 1.28 8.14 Y 1 This	study This	study
G407.233	TS MacDonalddryggen	Mbr,	Polarisbreen	Fm Nordaustlanded Norway 0.24 N 0 Kunzmann	et	al.		2015 Riedman	et	al.,	2014
G407.278	TS MacDonalddryggen	Mbr,	Polarisbreen	Fm Nordaustlanded Norway 0.19 N 0 Kunzmann	et	al.		2015 Riedman	et	al.,	2014

G435	56 MacDonalddryggen	Mbr,	Polarisbreen	Fm Nordaustlanded Norway 0.38 7.07 Y 2 This	study Riedman	et	al.,	2014
G435	66 MacDonalddryggen	Mbr,	Polarisbreen	Fm Nordaustlanded Norway 0.51 0.13 N 0 This	study Riedman	et	al.,	2014

G435	79.5 MacDonalddryggen	Mbr,	Polarisbreen	Fm Nordaustlanded Norway 0.47 9.40 N 0 This	study Riedman	et	al.,	2014
G435.25	TS MacDonalddryggen	Mbr,	Polarisbreen	Fm Nordaustlanded Norway 0.24 N 0 Kunzmann	et	al.		2015 Riedman	et	al.,	2014
G435.45	A	 MacDonalddryggen	Mbr,	Polarisbreen	Fm Nordaustlanded Norway 0.83 N 0 Kunzmann	et	al.		2015 Riedman	et	al.,	2014
G435.76 MacDonalddryggen	Mbr,	Polarisbreen	Fm Nordaustlanded Norway 0.68 N 0 Kunzmann	et	al.		2015 Riedman	et	al.,	2014

MacG	22-4-0.5 MacDonalddryggen	Mbr,	Polarisbreen	Fm Nordaustlanded Norway 0.313 7.83 N 0 This	study Riedman	et	al.,	2014
MacG	22-4-10.2 MacDonalddryggen	Mbr,	Polarisbreen	Fm Nordaustlanded Norway 0.396 9.21 N 0 This	study Riedman	et	al.,	2014
MacG	22-4-15.2 MacDonalddryggen	Mbr,	Polarisbreen	Fm Nordaustlanded Norway 0.183 10.76 N 0 This	study Riedman	et	al.,	2014
MacG	22-4-28 MacDonalddryggen	Mbr,	Polarisbreen	Fm Nordaustlanded Norway 0.25 4.81 N 0 This	study Riedman	et	al.,	2014
MacG	22-4-3 MacDonalddryggen	Mbr,	Polarisbreen	Fm Nordaustlanded Norway 0.29 9.77 N 0 This	study Riedman	et	al.,	2014

G406.0	 Russoya	Mbr,	Polarisbreen	Fm Nordaustlanded Norway 0.40 13.62 Y 2 This	study Riedman	et	al.,	2014
G406.35 Russoya	Mbr,	Polarisbreen	Fm Nordaustlanded Norway 1.69 Y 2 Kunzmann	et	al.		2015 Riedman	et	al.,	2014
G471.6.1 Svanbergfjellet	Formation Nordaustlanded Norway 0.35 Y 4 Kunzmann	et	al.		2015 Riedman	et	al.,	2014
G471.8.3	 Svanbergfjellet	Formation Nordaustlanded Norway 0.30 Y 5 Kunzmann	et	al.		2015 Riedman	et	al.,	2014

Islay-1 Lossit	Formation Islay Scotland 0.16 2.14 N 0 This	study This	study
BN12 Visingso	Group Lake	Vättern Sweden 0.76 Y 1 This	study This	study
BN2.8 Visingso	Group Lake	Vättern Sweden 0.80 Y 1 This	study This	study

BN22.5 Visingso	Group Lake	Vättern Sweden 0.58 Y 1 This	study This	study
BN30 Visingso	Group Lake	Vättern Sweden 0.39 N 0 This	study This	study

BN30.8 Visingso	Group Lake	Vättern Sweden 0.60 Y 2 This	study This	study
BN34.85 Visingso	Group Lake	Vättern Sweden 1.23 Y 2 This	study This	study

BN4.6 Visingso	Group Lake	Vättern Sweden 0.28 Y 1 This	study This	study
BN46.4 Visingso	Group Lake	Vättern Sweden 0.85 Y 2 This	study This	study
BN52.2 Visingso	Group Lake	Vättern Sweden 0.35 N 0 This	study This	study
BN58.5 Visingso	Group Lake	Vättern Sweden 0.96 N 0 This	study This	study
BN68.5 Visingso	Group Lake	Vättern Sweden 0.54 Y 1 This	study This	study
BN73.2 Visingso	Group Lake	Vättern Sweden 0.12 N 0 This	study This	study
BN79.5 Visingso	Group Lake	Vättern Sweden 0.69 Y 1 This	study This	study
BN88.5 Visingso	Group Lake	Vättern Sweden 0.91 N 0 This	study This	study
Neg10 Visingso	Group Lake	Vättern Sweden 0.49 N 0 This	study This	study
Neg3 Visingso	Group Lake	Vättern Sweden 0.44 Y 2 This	study This	study

SP12-53-1 Galeros	Fm.,	Chuar	Group Grand	Canyon USA 0.09 0.68 Y 1 This	study Porter	and	Riedman,	2016
SP12-53-12 Galeros	Fm.,	Chuar	Group Grand	Canyon USA 1.40 18.36 Y 1 This	study Porter	and	Riedman,	2016
SP12-53-15 Galeros	Fm.,	Chuar	Group Grand	Canyon USA 3.81 26.92 N 0 This	study Porter	and	Riedman,	2016
SP12-53-17 Galeros	Fm.,	Chuar	Group Grand	Canyon USA 0.09 4.04 Y 3 This	study Porter	and	Riedman,	2016
SP12-53-3 Galeros	Fm.,	Chuar	Group Grand	Canyon USA 1.40 Y 3 This	study Porter	and	Riedman,	2016
SP12-53-4 Galeros	Fm.,	Chuar	Group Grand	Canyon USA 1.20 N 0 This	study Porter	and	Riedman,	2016
SP12-53-7 Galeros	Fm.,	Chuar	Group Grand	Canyon USA 0.14 Y 1 This	study Porter	and	Riedman,	2016

SP12-63-15 Galeros	Fm.,	Chuar	Group Grand	Canyon USA 0.48 N 0 Dehler	et	al.,	2005 Porter	and	Riedman,	2016
SP12-63-22 Galeros	Fm.,	Chuar	Group Grand	Canyon USA 0.22 Y 1 Dehler	et	al.,	2005 Porter	and	Riedman,	2016
SP12-63-23 Galeros	Fm.,	Chuar	Group Grand	Canyon USA 0.20 Y 1 Dehler	et	al.,	2005 Porter	and	Riedman,	2016
SP12-63-24 Galeros	Fm.,	Chuar	Group Grand	Canyon USA 1.40 Y 1 Dehler	et	al.,	2005 Porter	and	Riedman,	2016
SP12-63-28 Galeros	Fm.,	Chuar	Group Grand	Canyon USA 0.18 Y 4 Dehler	et	al.,	2005 Porter	and	Riedman,	2016
SP12-63-29 Galeros	Fm.,	Chuar	Group Grand	Canyon USA 0.09 Y 1 Dehler	et	al.,	2005 Porter	and	Riedman,	2016
SP12-63-3 Galeros	Fm.,	Chuar	Group Grand	Canyon USA 0.46 Y 1 This	study Porter	and	Riedman,	2016

SP12-63-30 Galeros	Fm.,	Chuar	Group Grand	Canyon USA 0.45 Y 9 Dehler	et	al.,	2005 Porter	and	Riedman,	2016
SP12-63-31 Galeros	Fm.,	Chuar	Group Grand	Canyon USA 0.01 Y 1 Dehler	et	al.,	2001 This	study
SP12-63-33 Galeros	Fm.,	Chuar	Group Grand	Canyon USA 0.42 Y 4 Dehler	et	al.,	2005 This	study
SP12-63-35 Galeros	Fm.,	Chuar	Group Grand	Canyon USA 0.63 Y 2 Dehler	et	al.,	2005 Porter	and	Riedman,	2016
SP12-63-4 Galeros	Fm.,	Chuar	Group Grand	Canyon USA 0.62 Y 1 Dehler	et	al.,	2005 Porter	and	Riedman,	2016
SP12-63-8 Galeros	Fm.,	Chuar	Group Grand	Canyon USA 0.54 Y 6 This	study Porter	and	Riedman,	2016
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SP12-69-1 Galeros	Fm.,	Chuar	Group Grand	Canyon USA 0.41 N 0 Dehler	et	al.,	2005 Porter	and	Riedman,	2016
SP12-69-12 Galeros	Fm.,	Chuar	Group Grand	Canyon USA 0.22 Y 4 Dehler	et	al.,	2005 This	study
SP12-69-13 Galeros	Fm.,	Chuar	Group Grand	Canyon USA 0.29 Y 9 Dehler	et	al.,	2005 This	study
SP12-69-14 Galeros	Fm.,	Chuar	Group Grand	Canyon USA 0.43 Y 3 Dehler	et	al.,	2005 Porter	and	Riedman,	2016
SP12-69-15 Galeros	Fm.,	Chuar	Group Grand	Canyon USA 0.39 Y 4 Dehler	et	al.,	2005 This	study
SP12-69-16 Galeros	Fm.,	Chuar	Group Grand	Canyon USA 0.27 Y 11 Dehler	et	al.,	2005 Porter	and	Riedman,	2016
SP12-69-17 Galeros	Fm.,	Chuar	Group Grand	Canyon USA 0.31 Y 10 Dehler	et	al.,	2005 This	study
SP12-69-3 Galeros	Fm.,	Chuar	Group Grand	Canyon USA 0.45 N 0 This	study Porter	and	Riedman,	2016
SP12-69-7 Galeros	Fm.,	Chuar	Group Grand	Canyon USA 0.34 Y 9 Dehler	et	al.,	2005 Porter	and	Riedman,	2016
SP12-69-8 Galeros	Fm.,	Chuar	Group Grand	Canyon USA 0.25 Y 7 Dehler	et	al.,	2005 Porter	and	Riedman,	2016
SP14-63-10 Galeros	Fm.,	Chuar	Group Grand	Canyon USA 0.29 Y Dehler	et	al.,	2005 This	study
SP14-63-11 Galeros	Fm.,	Chuar	Group Grand	Canyon USA 0.18 Y 14 Dehler	et	al.,	2005 Porter	and	Riedman,	2016
SP14-63-12 Galeros	Fm.,	Chuar	Group Grand	Canyon USA 0.08 Y 8 Dehler	et	al.,	2005 Porter	and	Riedman,	2016
SP14-63-14 Galeros	Fm.,	Chuar	Group Grand	Canyon USA 0.16 Y 13 Dehler	et	al.,	2005 Porter	and	Riedman,	2016
SP14-63-15 Galeros	Fm.,	Chuar	Group Grand	Canyon USA 0.19 Y 3 Dehler	et	al.,	2005 Porter	and	Riedman,	2016
SP14-63-17 Galeros	Fm.,	Chuar	Group Grand	Canyon USA 0.42 Y 12 Dehler	et	al.,	2005 Porter	and	Riedman,	2016
SP14-63-19 Galeros	Fm.,	Chuar	Group Grand	Canyon USA 0.23 Y 5 Dehler	et	al.,	2005 Porter	and	Riedman,	2016
SP14-63-21 Galeros	Fm.,	Chuar	Group Grand	Canyon USA 0.38 Y 5 Dehler	et	al.,	2005 This	study
SP14-63-23 Galeros	Fm.,	Chuar	Group Grand	Canyon USA 0.32 Y 3 Dehler	et	al.,	2005 Porter	and	Riedman,	2016
SP14-63-24 Galeros	Fm.,	Chuar	Group Grand	Canyon USA 0.12 Y 5 This	study Porter	and	Riedman,	2016
SP14-63-25 Galeros	Fm.,	Chuar	Group Grand	Canyon USA 0.07 0.99 Y 1 This	study Porter	and	Riedman,	2016
SP14-63-27 Galeros	Fm.,	Chuar	Group Grand	Canyon USA 0.09 N 0 This	study Porter	and	Riedman,	2016
SP14-63-28 Galeros	Fm.,	Chuar	Group Grand	Canyon USA 1.38 18.89 Y 3 This	study Porter	and	Riedman,	2016
SP14-63-29 Galeros	Fm.,	Chuar	Group Grand	Canyon USA 0.11 Y 5 This	study Porter	and	Riedman,	2016
SP14-63-5 Galeros	Fm.,	Chuar	Group Grand	Canyon USA 2.34 N 0 This	study Porter	and	Riedman,	2016
SP14-63-8 Galeros	Fm.,	Chuar	Group Grand	Canyon USA 0.25 Y 3 Dehler	et	al.,	2005 Porter	and	Riedman,	2016
SP17-56-1 Galeros	Fm.,	Chuar	Group Grand	Canyon USA 0.04 3.15 N 0 This	study This	study
SP17-56-5 Galeros	Fm.,	Chuar	Group Grand	Canyon USA 1.87 103.61 N 0 This	study This	study
SP17-56-9 Galeros	Fm.,	Chuar	Group Grand	Canyon USA 1.15 71.94 N 0 This	study This	study

TW17-63-J14 Galeros	Fm.,	Chuar	Group Grand	Canyon USA 0.03 1.75 N 0 This	study This	study
TW17-63-J15 Galeros	Fm.,	Chuar	Group Grand	Canyon USA 0.14 5.64 Y 4 This	study This	study
TW17-63-J17 Galeros	Fm.,	Chuar	Group Grand	Canyon USA 0.13 8.33 N 0 This	study This	study
TW17-63-J2 Galeros	Fm.,	Chuar	Group Grand	Canyon USA 2.20 168.85 N 0 This	study This	study
TW17-63-J3 Galeros	Fm.,	Chuar	Group Grand	Canyon USA 0.04 1.23 N 0 This	study This	study
TW17-63-J4 Galeros	Fm.,	Chuar	Group Grand	Canyon USA 0.15 4.61 Y 6 This	study This	study
TW17-63-J5 Galeros	Fm.,	Chuar	Group Grand	Canyon USA 0.06 1.44 Y 1 This	study This	study
TW17-63-J7 Galeros	Fm.,	Chuar	Group Grand	Canyon USA 0.31 10.52 Y 3 This	study This	study
TW17-63-J9 Galeros	Fm.,	Chuar	Group Grand	Canyon USA 0.59 16.91 Y 6 This	study This	study
TW17-63-T1 Galeros	Fm.,	Chuar	Group Grand	Canyon USA 1.08 25.05 Y 4 This	study This	study
TW17-63-T10 Galeros	Fm.,	Chuar	Group Grand	Canyon USA 0.35 15.39 N 0 This	study This	study
TW17-63-T14 Galeros	Fm.,	Chuar	Group Grand	Canyon USA 0.17 7.59 Y 5 This	study This	study
TW17-63-T17 Galeros	Fm.,	Chuar	Group Grand	Canyon USA 0.03 1.03 N 0 This	study This	study
TW17-63-T20 Galeros	Fm.,	Chuar	Group Grand	Canyon USA 0.15 3.82 Y 7 This	study This	study
TW17-63-T23 Galeros	Fm.,	Chuar	Group Grand	Canyon USA 0.23 7.35 Y 3 This	study This	study
TW17-63-T25 Galeros	Fm.,	Chuar	Group Grand	Canyon USA 0.19 6.26 Y 6 This	study This	study
TW17-63-T3 Galeros	Fm.,	Chuar	Group Grand	Canyon USA 1.01 18.72 N 0 This	study This	study
TW17-63-T6 Galeros	Fm.,	Chuar	Group Grand	Canyon USA 0.48 16.10 N 0 This	study This	study
TW17-63-T7 Galeros	Fm.,	Chuar	Group Grand	Canyon USA 0.54 16.72 N 0 This	study This	study
AK10-53-13E Kwagunt	Fm.,	Chuar	Group Grand	Canyon USA 1.94 9.17 N 0 This	study Porter	and	Riedman,	2016
AK10-53-15 Kwagunt	Fm.,	Chuar	Group Grand	Canyon USA 0.72 N 0 Dehler	et	al.,	2005 Porter	and	Riedman,	2016
AK10-60-20 Kwagunt	Fm.,	Chuar	Group Grand	Canyon USA 0.40 N 0 Dehler	et	al.,	2005 Porter	and	Riedman,	2016
AK10-60-21 Kwagunt	Fm.,	Chuar	Group Grand	Canyon USA 3.42 N 0 Dehler	et	al.,	2005 Porter	and	Riedman,	2016
AK10-60-22 Kwagunt	Fm.,	Chuar	Group Grand	Canyon USA 0.89 N 0 Dehler	et	al.,	2005 Porter	and	Riedman,	2016
AK10-60-23 Kwagunt	Fm.,	Chuar	Group Grand	Canyon USA 2.12 N 0 Dehler	et	al.,	2005 Porter	and	Riedman,	2016
AK10-60-24 Kwagunt	Fm.,	Chuar	Group Grand	Canyon USA 1.56 Y 1 Dehler	et	al.,	2005 Porter	and	Riedman,	2016
AK10-60-26 Kwagunt	Fm.,	Chuar	Group Grand	Canyon USA 2.58 N 0 Dehler	et	al.,	2005 Porter	and	Riedman,	2016
AK10-60-28 Kwagunt	Fm.,	Chuar	Group Grand	Canyon USA 1.20 N 0 Dehler	et	al.,	2005 Porter	and	Riedman,	2016
AK10-60-3 Kwagunt	Fm.,	Chuar	Group Grand	Canyon USA 0.11 Y 1 Dehler	et	al.,	2005 Porter	and	Riedman,	2016

AK10-60-31 Kwagunt	Fm.,	Chuar	Group Grand	Canyon USA 3.76 N 0 Dehler	et	al.,	2005 Porter	and	Riedman,	2016
AK10-60-32 Kwagunt	Fm.,	Chuar	Group Grand	Canyon USA 1.42 N 0 Dehler	et	al.,	2005 Porter	and	Riedman,	2016
AK10-60-34 Kwagunt	Fm.,	Chuar	Group Grand	Canyon USA 1.69 N 0 Dehler	et	al.,	2005 Porter	and	Riedman,	2016
AK10-60-7 Kwagunt	Fm.,	Chuar	Group Grand	Canyon USA 0.40 Y 5 Dehler	et	al.,	2005 Porter	and	Riedman,	2016
AWA	245 Kwagunt	Fm.,	Chuar	Group Grand	Canyon USA 1.82 14.18 Y 1 This	study This	study
AWA	247 Kwagunt	Fm.,	Chuar	Group Grand	Canyon USA 1.16 10.25 Y 3 This	study This	study

AWA	265.5 Kwagunt	Fm.,	Chuar	Group Grand	Canyon USA 3.77 22.07 Y 1 This	study This	study
AWA265ch Kwagunt	Fm.,	Chuar	Group Grand	Canyon USA 3.31 27.81 N 0 This	study This	study

Chuar	Shale	2 Kwagunt	Fm.,	Chuar	Group Grand	Canyon USA 1.54 10.83 Y 1 This	study This	study
Chuar	Shale	3 Kwagunt	Fm.,	Chuar	Group Grand	Canyon USA 3.00 17.77 Y 1 This	study This	study
SP12-56-10 Kwagunt	Fm.,	Chuar	Group Grand	Canyon USA 1.14 N 0 Dehler	et	al.,	2005 Porter	and	Riedman,	2016
SP12-56-11 Kwagunt	Fm.,	Chuar	Group Grand	Canyon USA 2.77 N 0 Dehler	et	al.,	2005 Porter	and	Riedman,	2016
SP12-56-14 Kwagunt	Fm.,	Chuar	Group Grand	Canyon USA 4.57 N 0 Dehler	et	al.,	2005 Porter	and	Riedman,	2016
SP12-56-18 Kwagunt	Fm.,	Chuar	Group Grand	Canyon USA 1.14 N 0 Dehler	et	al.,	2005 Porter	and	Riedman,	2016
SP12-56-19 Kwagunt	Fm.,	Chuar	Group Grand	Canyon USA 1.14 N 0 Dehler	et	al.,	2005 Porter	and	Riedman,	2016
SP14-53-10 Kwagunt	Fm.,	Chuar	Group Grand	Canyon USA 0.17 Y 4 Dehler	et	al.,	2005 Porter	and	Riedman,	2016
SP14-53-11 Kwagunt	Fm.,	Chuar	Group Grand	Canyon USA 0.21 Y 2 Dehler	et	al.,	2005 Porter	and	Riedman,	2016
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SP14-53-14 Kwagunt	Fm.,	Chuar	Group Grand	Canyon USA 0.98 Y 2 Dehler	et	al.,	2005 Porter	and	Riedman,	2016
SP14-53-19 Kwagunt	Fm.,	Chuar	Group Grand	Canyon USA 0.78 Y 3 This	study Porter	and	Riedman,	2016
SP14-53-20 Kwagunt	Fm.,	Chuar	Group Grand	Canyon USA 1.55 Y 2 This	study Porter	and	Riedman,	2016
SP14-53-21 Kwagunt	Fm.,	Chuar	Group Grand	Canyon USA 1.00 N 0 Dehler	et	al.,	2005 Porter	and	Riedman,	2016
SP14-53-22 Kwagunt	Fm.,	Chuar	Group Grand	Canyon USA 1.61 N 0 Dehler	et	al.,	2005 Porter	and	Riedman,	2016
SP14-53-4 Kwagunt	Fm.,	Chuar	Group Grand	Canyon USA 0.44 Y 1 This	study Porter	and	Riedman,	2016
SP14-53-6 Kwagunt	Fm.,	Chuar	Group Grand	Canyon USA 0.37 Y 2 This	study Porter	and	Riedman,	2016
SP14-53-7 Kwagunt	Fm.,	Chuar	Group Grand	Canyon USA 0.11 Y 2 Dehler	et	al.,	2005 Porter	and	Riedman,	2016
SP14-53-9 Kwagunt	Fm.,	Chuar	Group Grand	Canyon USA 0.43 Y 6 Dehler	et	al.,	2005 Porter	and	Riedman,	2016

TW17-56-W-1.3BA Kwagunt	Fm.,	Chuar	Group Grand	Canyon USA 1.89 10.43 N 0 This	study This	study
TW17-56-W-19.2	BA Kwagunt	Fm.,	Chuar	Group Grand	Canyon USA 2.75 12.77 N 0 This	study This	study
TW17-56-W-3.6	BA Kwagunt	Fm.,	Chuar	Group Grand	Canyon USA 2.57 14.06 N 0 This	study This	study
TW17-56-W-32BD Kwagunt	Fm.,	Chuar	Group Grand	Canyon USA 1.71 12.69 N 0 This	study This	study
TW17-56-W-48BD Kwagunt	Fm.,	Chuar	Group Grand	Canyon USA 0.90 5.61 N 0 This	study This	study

Wal	31 Kwagunt	Fm.,	Chuar	Group Grand	Canyon USA 2.83 17.27 Y 2 This	study This	study
G1724	Greyson Greyson	Formation Montana USA 0.12 4.68 N 0 This	study This	study

Greyson	1 Greyson	Formation Montana USA 0.09 1.96 N 0 This	study This	study
Greyson	2 Greyson	Formation Montana USA 0.08 1.44 N 0 This	study This	study
Greyson	3 Greyson	Formation Montana USA 0.08 1.56 N 0 This	study This	study
Greyson	4 Greyson	Formation Montana USA 0.08 1.46 N 0 This	study This	study
Greyson	5 Greyson	Formation Montana USA 0.08 1.42 N 0 This	study This	study
JE73101-1 Uinta	Mountain	Group Utah USA 0.15 Y 2 Sprinkel	&	Waanders,	2005 Sprinkel	&	Waanders,	2005

LP10-03-01-1 Uinta	Mountain	Group Utah USA 0.11 Y 2 Sprinkel	&	Waanders,	2005 Nagy	and	Porter,	2005
LP10-03-01-2 Uinta	Mountain	Group Utah USA 0.10 Y 5 Sprinkel	&	Waanders,	2005 Sprinkel	&	Waanders,	2005

RP01A-50 Uinta	Mountain	Group Utah USA 0.17 Y 2 Dehler	et	al.,	2007 Nagy	and	Porter,	2005
RP01A-63 Uinta	Mountain	Group Utah USA 0.15 Y 2 Dehler	et	al.,	2007 Nagy	and	Porter,	2005
RP01A-68 Uinta	Mountain	Group Utah USA 0.66 Y 2 Dehler	et	al.,	2007 Nagy	and	Porter,	2005
RP01A-70 Uinta	Mountain	Group Utah USA 0.16 Y 2 Dehler	et	al.,	2007 Nagy	and	Porter,	2005
RP01A-85 Uinta	Mountain	Group Utah USA 3.70 N 0 Dehler	et	al.,	2007 Nagy	and	Porter,	2005
RP03B-01 Uinta	Mountain	Group Utah USA 0.07 N 0 Dehler	et	al.,	2007 Nagy	and	Porter,	2005
RP03B-24 Uinta	Mountain	Group Utah USA 0.19 N 0 Dehler	et	al.,	2007 Nagy	and	Porter,	2005
RP03B-25 Uinta	Mountain	Group Utah USA 0.18 Y 1 Dehler	et	al.,	2007 Nagy	and	Porter,	2005

TW16-MH	19.6 Uinta	Mountain	Group Utah USA 0.06 1.33 N 0 This	study This	study
TW16-MH-1.2 Uinta	Mountain	Group Utah USA 0.15 2.88 Y 6 This	study This	study
TW16-MH-13.7 Uinta	Mountain	Group Utah USA 0.13 3.54 Y 7 This	study This	study
TW16-MH-16.3 Uinta	Mountain	Group Utah USA 0.29 4.72 Y 6 This	study This	study
TW16-MH-21.3 Uinta	Mountain	Group Utah USA 0.23 4.09 Y 6 This	study This	study
TW16-MH-29.5 Uinta	Mountain	Group Utah USA 0.11 3.93 Y 4 This	study This	study

TW16-MH-3 Uinta	Mountain	Group Utah USA 0.07 1.71 Y 2 This	study This	study
TW16-MH-7 Uinta	Mountain	Group Utah USA 0.25 5.06 Y 4 This	study This	study
TW17-LP15 Uinta	Mountain	Group Utah USA 0.10 7.36 Y This	study This	study
TW17-LP3 Uinta	Mountain	Group Utah USA 0.09 3.54 Y 2 This	study This	study
TW17-LP5 Uinta	Mountain	Group Utah USA 0.12 4.64 Y 4 This	study This	study
TW17-LP9 Uinta	Mountain	Group Utah USA 0.12 5.08 Y This	study This	study
USFS	WWI Uinta	Mountain	Group Utah USA 0.23 Y 3 Sprinkel	&	Waanders,	2005 Sprinkel	&	Waanders,	2005
WR	15.3 Uinta	Mountain	Group Utah USA 0.40 3.28 Y This	study This	study

WR10-01-01-3 Uinta	Mountain	Group Utah USA 0.64 Y 3 Sprinkel	&	Waanders,	2005 Sprinkel	&	Waanders,	2005
WR10-01-01-5 Uinta	Mountain	Group Utah USA 1.60 Y 3 Sprinkel	&	Waanders,	2005 Sprinkel	&	Waanders,	2005
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Table	S4:	Fractions	of	well-preserved	to	poorly	preserved	fossils	and	number	of	fossils	
observed	(see	methods	for	more	information).	

Sample	ID
Fraction	of	

3 2 1
number	of	
specimens

Fraction	of	
3 2 1

number	of	
specimens

Fraction	of	
3 2 1

number	of	
specimens TOC

AK10-60-3B 0.22 0.37 0.41 50 0.47 0.41 0.12 50 0.11
AK10-60-7 0.42 0.42 0.16 19 0.06 0.52 0.42 50 0.31 0.55 0.14 50 0.40
AWA	245 0.24 0.22 0.54 50 0.26 0.40 0.34 50 1.82
AWA	247 0.20 0.00 0.80 5 0.22 0.42 0.36 50 0.38 0.40 0.22 50 1.16
AWA	265.5 0.00 1.00 0.00 1 0.06 0.42 0.52 31 0.10 0.48 0.42 31 3.77
Colville	E-15	5115 0.35 0.35 0.30 46 0.37 0.43 0.20 46 0.38
Giles	1242.72 0.51 0.40 0.09 35 0.51 0.34 0.14 35 0.21
Giles	1244.0 0.20 0.80 0.00 4 0.00 0.80 0.20 4 2.00
Giles	1255.45 0.00 0.00 1.00 1 0.30 0.48 0.22 50 0.56 0.30 0.14 50 1.02
Giles	1265.46 0.00 0.00 1.00 1 0.62 0.32 0.06 50 0.72 0.22 0.06 50 1.20
Giles	1265.57 0.57 0.43 0.00 7 0.37 0.57 0.06 50 0.61 0.31 0.08 50 0.53
Giles	1265.71 0.64 0.30 0.06 50 0.72 0.22 0.06 50 0.17
Greenland	19 0.16 0.46 0.38 50 0.36 0.44 0.20 50 1.28
MB	1401	107.6 0.50 0.50 0.00 2 0.30 0.36 0.34 50 0.54 0.28 0.18 50 1.22
MB	1401	113.7 0.18 0.42 0.40 50 0.44 0.32 0.24 50 1.13
MB	1401	465.5 0.60 0.40 0.00 5 0.26 0.40 0.34 50 0.42 0.40 0.18 50 0.47
MB	1401	441.5 0.22 0.42 0.36 50 0.52 0.26 0.22 50 0.25
PWC	1405	347 1.00 0.00 0.00 2 0.44 0.42 0.14 50 0.74 0.22 0.04 50 0.21
PWC	1405	632 1.00 0.00 0.00 1 0.32 0.32 0.36 50 0.70 0.22 0.08 50 1.70
RP01A-50 0.38 0.42 0.20 50 0.48 0.34 0.18 50 0.17
RP01A-63 0.54 0.24 0.22 50 0.62 0.24 0.14 50 0.15
RP03B-25 1.00 0.00 0.00 1 0.52 0.32 0.16 50 0.62 0.30 0.08 50 0.18
SP12-53-17 1.00 0.00 0.00 4 0.34 0.28 0.38 50 0.38 0.32 0.30 50 0.09
SP12-53-3 0.33 0.33 0.33 3 0.17 0.27 0.56 50 0.31 0.31 0.37 50 1.40
SP12-53-7 0.11 0.17 0.72 36 0.08 0.25 0.67 36 0.14
SP12-63-22 1.00 0.00 0.00 4 0.75 0.25 0.00 4 0.22
SP12-63-23 0.50 0.50 0.00 8 0.22 0.31 0.47 50 0.47 0.39 0.14 50 0.20
SP12-63-28	 0.70 0.22 0.07 27 0.38 0.38 0.25 50 0.68 0.24 0.08 50 0.18
SP12-63-29 0.88 0.12 0.00 41 0.55 0.34 0.11 50 0.68 0.28 0.04 50 0.09
SP12-63-3 0.33 0.33 0.33 6 0.44 0.38 0.18 50 0.46 0.42 0.12 50 0.46
SP12-63-30	 0.81 0.16 0.03 31 0.69 0.29 0.02 50 0.65 0.29 0.06 50 0.45
SP12-63-31 0.40 0.60 0.00 10 0.70 0.30 0.00 10 0.01
SP12-63-33 0.18 0.18 0.64 11 0.08 0.42 0.50 50 0.29 0.39 0.33 50 0.42
SP12-63-35 0.00 1.00 0.00 1 0.18 0.49 0.33 40 0.35 0.43 0.22 40 0.63
SP12-63-4 1.00 0.00 0.00 1 0.02 0.23 0.75 50 0.16 0.39 0.45 50 0.62
SP12-63-8 0.67 0.33 0.00 21 0.44 0.46 0.10 50 0.58 0.36 0.06 50 0.54
SP12-69-12 0.00 0.60 0.40 5 0.18 0.56 0.26 50 0.52 0.32 0.16 50 0.22
SP12-69-13	 0.69 0.28 0.03 36 0.66 0.26 0.08 50 0.66 0.28 0.06 50 0.29
SP12-69-14	 0.40 0.60 0.00 5 0.14 0.43 0.43 50 0.24 0.51 0.25 50 0.43
SP12-69-15 0.33 0.67 0.00 6 0.46 0.40 0.14 50 0.72 0.24 0.04 50 0.39
SP12-69-16 0.66 0.27 0.07 41 0.38 0.47 0.16 100 0.56 0.39 0.05 100 0.27
SP12-69-17 0.76 0.16 0.08 25 0.56 0.34 0.10 50 0.60 0.30 0.10 50 0.31
SP12-69-7 0.27 0.45 0.27 11 0.46 0.28 0.26 50 0.62 0.18 0.20 50 0.34
SP12-69-8 0.82 0.18 0.00 11 0.56 0.32 0.12 50 0.70 0.16 0.14 50 0.25
SP14-53-10	 0.93 0.07 0.00 14 0.36 0.42 0.22 50 0.65 0.31 0.04 50 0.17
SP14-53-11 0.32 0.26 0.42 50 0.40 0.26 0.34 50 0.21
SP14-53-14 0.02 0.06 0.92 50 0.04 0.24 0.72 50 0.98
SP14-53-19 0.00 0.43 0.57 7 0.04 0.40 0.56 50 0.18 0.42 0.40 50 0.78
SP14-53-20 0.00 0.50 0.50 6 0.02 0.13 0.85 52 0.04 0.35 0.62 52 1.55
SP14-53-7 0.50 0.25 0.25 4 0.22 0.39 0.39 50 0.29 0.51 0.20 50 0.11
SP14-53-9 0.08 0.33 0.58 12 0.10 0.50 0.40 50 0.42 0.38 0.20 50 0.43
SP14-63-10 0.60 0.40 0.00 5 0.45 0.39 0.16 50 0.72 0.22 0.06 50 0.29
SP14-63-11 0.65 0.35 0.00 20 0.41 0.45 0.14 50 0.59 0.35 0.06 50 0.18
SP14-63-12 0.78 0.16 0.06 32 0.59 0.27 0.14 50 0.69 0.27 0.04 50 0.08
SP14-63-14 0.80 0.15 0.05 20 0.67 0.29 0.04 50 0.69 0.30 0.02 50 0.16
SP14-63-15 0.73 0.18 0.09 22 0.24 0.59 0.18 70 0.65 0.32 0.03 70 0.19
SP14-63-17	 0.50 0.38 0.13 16 0.29 0.55 0.14 50 0.61 0.35 0.04 50 0.42
SP14-63-19 0.75 0.08 0.17 12 0.18 0.36 0.47 47 0.34 0.28 0.38 47 0.23
SP14-63-21	 0.00 0.43 0.57 7 0.28 0.54 0.18 50 0.74 0.12 0.14 50 0.38
SP14-63-23	 0.75 0.25 0.00 12 0.43 0.40 0.17 50 0.70 0.24 0.06 50 0.32
SP14-63-24 0.13 0.63 0.25 8 0.37 0.35 0.27 50 0.39 0.39 0.22 50 0.12
SP14-63-8	. 0.24 0.60 0.16 26 0.46 0.38 0.15 26 0.25
SW	1604	152.1 0.30 0.24 0.46 50 0.42 0.22 0.36 50 0.06
SW	1605	63.3 1.00 0.00 0.00 6 0.66 0.28 0.06 50 0.76 0.22 0.02 50 0.18
SW1604-	149.6 0.45 0.18 0.36 13 0.36 0.36 0.27 13 0.07
SW1604-	176.4 0.90 0.00 0.10 10 0.71 0.19 0.10 51 0.76 0.18 0.06 51 0.41
T	1413	327 0.00 1.00 0.00 1 0.22 0.42 0.36 50 0.42 0.26 0.32 50 1.48
T	1413	96.4 1.00 0.00 0.00 1 0.18 0.18 0.64 50 0.26 0.36 0.38 50 0.24
T	1412	194.3 0.57 0.29 0.14 7 0.48 0.32 0.20 50 0.74 0.20 0.06 50 0.52
TW17-63-J9 0.67 0.33 0.00 21 0.41 0.41 0.18 50 0.57 0.37 0.06 50 0.59
TW17-63-T1 0.75 0.25 0.00 8 0.17 0.35 0.48 50 0.24 0.44 0.32 50 1.08
TW17-63-T23 0.78 0.22 0.00 18 0.56 0.24 0.20 50 0.64 0.24 0.12 50 0.23
U3	28.00 0.00 0.00 1.00 2 0.00 0.00 1.00 2 2.93
U4	145.00 0.00 0.17 0.83 6 0.00 0.33 0.67 6 4.39
VG	neg	3 0.18 0.44 0.38 50 0.34 0.38 0.28 50 0.44
Wal	31 0.00 0.12 0.88 26 0.04 0.50 0.46 26 2.83
Wallara-1	1284.4 0.10 0.43 0.48 21 0.29 0.37 0.33 21 0.64
Wallara-1	1286.4 0.50 0.50 0.00 6 0.67 0.17 0.17 6 0.73
Wallara-1	1298.5 0.15 0.18 0.68 34 0.16 0.46 0.38 34 1.15
Wallara-1	1300.4 0.28 0.14 0.59 29 0.20 0.50 0.30 29 0.98
Wallara-1	1301.9 0.13 0.28 0.59 32 0.22 0.44 0.34 32 0.87
Wallara-1	1304.3	A 1.00 0.00 0.00 1 0.12 0.35 0.53 50 0.20 0.37 0.43 50 2.67

Surface	pattern Pitting	density Margin	quality
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