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Table S1. Data for richest graphite deposits in the world, with minimum 8 wt. % carbon, plotted in Fig. 1.
	Deposit
	Age range (Ga)
	Deposit grade

(% carbon)
	Latitude/longitude
	Age reference
	Grade reference

	Wilco South, Australia
	1.90-1.85
	8.8
	33°18'00.0"S 136°26'00.0"E
	Keeling 2000 
	Keeling 2017

	Akuliaruseq, Greenland
	1.80
	9.2
	67°43'59.0"N 53°17'52.0"W
	21st North, “Akuliaruseq,” 21st North. Accessed on 16.05.19. [Online]. Available: http://www.21stnorth.com/PDF-filer/The%20Akuliaruseq%20Graphite%20Deposit%202016.pdf
	As age ref

	Campoona, Australia
	1.90-1.85
	9.2
	33°33'45.7"S 136°27'12.9"E
	Keeling 2000 
	Archer Exploration, “Pirie Resources Pty Ltd: Campoona Graphite Project,” Pirie Resources Pty Ltd. Accessed on 16.05.19. [Online]. Available: https://sarigbasis.pir.sa.gov.au/WebtopEw/ws/samref/sarig1/image/DDD/MP453952.pdf

	Woxna, Sweden
	1.96-1.87
	9.3
	61°24'43.5"N 15°36'20.7"E
	Lahtinen et al. 2015
	Leading Edge Materials, "Woxna Graphite Operational Highlights", Leading Edge Marterials Corp. Accessed on 16.05.19. [Online]. Available: https://leadingedgematerials.com/woxna-graphite/

	Epanko, Tanzania
	0.59-0.56
	9.4
	8°45'00.0"S 36°45'00.0"E
	MacRae et al. 2020 
	Mining Technology, “Epanko Graphite Project,” Mining Technology. Accessed on 16.05.19. [Online]. Available: https://www.mining-technology.com/projects/epanko-graphite-project/

	Raitajärvi, Sweden
	1.92
	9.5
	66°27'48.5"N 23°07'54.5"E
	Lahtinen et al. 2015
	Talga Resources, "Iron and Graphite Projects Presentation" Talga Resources. Accessed on 16.05.19 [Online]. Available: https://www.asx.com.au/asxpdf/20121127/pdf/42bhnxl67gxr9s.pdf

	Liaoning, China
	2.20-1.85
	9.75
	41°14'19.4"N 125°14'13.4"E


	Tang et al. 2016
	Same as age ref

	Wuliliang, China
	2.50-1.60
	9.8
	33°07'19.9"N 111°29'01.8"E

*county where mine is located. 
	Cao et al. 2012
	Feng et al. 2015 

	Globe, Zimbabwe
	2.10
	9.97
	18°48'05.0"S 26°18'14.7"E
	Ministry of Mines and Mining Development, “Mineral Potential,” Ministry of Mines and Mining Development. Accessed on 16.05.19. [Online]. Available:  http://www.mines.gov.zw/sites/default/files/Downloads/Zimbabwe%20Mineral%20Pontential%20Booklet.pdf  
Treloar 1988
	Premier African Minerals Ltd, "Exploration update on Zimbabwe projects". Premier African Minerals. Accessed on 16.05.19 [Online]. Available: https://www.premierafricanminerals.com/component/rsfiles/download-file/files?path=2015_news%2F07_Exploration+Update+Feb+2015++10.02.15.pdf

	Lola, Guinea
	3.55-3.50
	10
	7°46'47.9"N 8°33'36.5"W
	SRG Graphite Inc, 'NI 43-101 Technical Report - Mineral Resources Estimate for Lola Graphite Project' Sama Graphite Inc, Quebec, Canada. Accessed on 16.05.19. [Online] https://srggraphite.com/wp-content/uploads/2018/02/43101-2018-02-07.pdf
	SRG Graphite Inc., "The Lola Graphite Project", SRG Graphite Inc., Accessed on 16.05.19 [Online]. Available: http://srggraphite.com/the-lola-graphite-project/

	Bao Ha, Vietnam
	PR1

(2.50–1.60)
	10.85
	22°13'00.0"N 104°23'00.0"E
	Thao et al. 2017
	Thao et al. 2017

	Champaner, India
	2.00
	11.51
	22°29'10.0"N 73°31'53.2"E
	Prakash 2012

	Prakash 2012

	Rajunagfena, India
	2.50-2.20
	12.65
	21°04'08.6"N 82°57'21.6"E

*approximate location
	Sanyal et al. 2009
	Acharya et al. 1996 

	Kookaburra, Australia
	1.90-1.85
	13.3
	34°24'18.1"S 135°54'20.0"E
	Keeling 2000
	Lincoln Minerals, “Kookaburra Gully Graphite Project,” Lincoln Minerals, Australia. Accessed on 16.05.19. [Online]. Available: https://www.lincolnminerals.com.au/projects.php

	Beizi, China
	2.25-1.85
	14
	33°58'00.0"N 112°37'00.0"E

*Approximate location
	Tang et al. 2016
	Tang et al. 2016

	Lac Knife, Canada (Quebec)
	1.878-1.855
	14.77
	52°33'07.9"N 67°11'00.1"W
	Focus Metals, “Technical Report on the Lac Knife Graphite project” Focus Metals, Québec, Canada. Accessed on 16.05.19. [Online]. Available: http://www.focusgraphite.com/wp-content/uploads/2015/01/NI-43-101-Technical-Report-on-the-Lac-Knife-Graphite-Project-%E2%80%94-Mineral-Resource-Estimate-201201.pdf; http://gq.mines.gouv.qc.ca/lexique-stratigraphique/province-de-churchill/formation-de-menihek_en/
	Focus Graphite, " Focus Graphite Files Lac Knife Graphite Project Feasibility Study Technical Report", Focus Graphite. Accessed on 16.05.19 [Online]. Availabe: http://www.focusgraphite.com/wp-content/uploads/2015/01/NR-20140808.pdf

	Daewon, South Korea
	2500-541
	14.79
	37°30'25"N 127°55'50"E
	Peninsula Mines, 'Jumbo and very large flakes found at South Korean Graphite projects', Peninsula Mines, Perth Australia. Accessed on 04.06.19 [Online] Available http://www.desertenergy.com.au/wp-content/uploads/Large-Graphite-Flakes-Identified-in-Korean-Projects.pdf
	As age ref

	Lindi Jumbo, Tanzania
	2.00
	16.13
	9°54'20.9"S 38°54'31.6"E
	Fritz et al. 2005
	Mining Technology, Lindi Jumbo Graphite Project, Mining Technology. Accessed on 16.05.19. [Online]. Available: https://www.mining-technology.com/projects/lindi-jumbo-graphite-project/

	Balama, Mozambique
	0.735
	16.6
	13°20'55.5"S 38°35'56.2"E
	Syrah Resources, “Balama Graphite Operation Mozambique,” Syrah Resources, Mozambique.  Accessed on 16.05.19. [Online]. Available: http://www.syrahresources.com.au/application/third_party/ckfinder/userfiles/files/20161115-SYR%20increases%20Balama%20Reserves%20and%20awards%20Laboratory%20Contract.pdf
	ASX Media Release, "Syrah increases Balama Ore Reserves and awards Laboratory Contract", Syrah Resources. Accessed on 16.05.19 [Online]. Available: http://www.syrahresources.com.au/application/third_party/ckfinder/userfiles/files/20161115-SYR%20increases%20Balama%20Reserves%20and%20awards%20Laboratory%20Contract.pdf

	Lac Guéret, Canada (Quebec)
	1.88-1.855
	17.2
	51°07'18.6"N 69°03'47.8"W
	Mason Graphite, “Feasibility Study Update of the Lac Guéret Graphite Project,” Mason Graphite, Québec, Canada. Accessed on 16.05.19. [Online]. Available: https://www.miningdataonline.com/reports/LacGueret_Feasibility_Study_Update_12112018.pdf; http://gq.mines.gouv.qc.ca/lexique-stratigraphique/province-de-churchill/formation-de-menihek_en/
	Mason Graphite, Lac Guéret Graphite Deposit", Mason Graphite. Accessed on 16.05.19 [Online]. Available: http://www.masongraphite.com/projects/lac-gueret-graphite-project/default.aspx

	Itapecerica, Brazil
	2.00-1.97
	20
	20°26'29.6"S 45°07'55.7"W
	Teixeira et al. 2017
	Kogel et al. 2006 

	Jennestad, Norway
	2.00
	20
	68°44'14.87"N  15°10'41.72"E


	Palosaari et al. 2016
	Gautneb & Tveten 2000 

	Yalbra, Australia
	2.00-1.95
	20
	25°33'38.7"S 122°21'06.9"E
	Lithium Australia, "Graphite Projects", Lithium Australia. Accessed on 16.05.19 [Online]. Available: https://lithium-au.com/graphite-projects/
	Nichols, L. "Graphite stocks on the ASX: The Ultimate Guide", Small Caps. Accessed on 16.05.19 [Online]. Available: https://smallcaps.com.au/graphite-stocks-asx-ultimate-guide/

	Mackenzie Springs, Australia
	1.87-1.85
	23.15
	17°29′ 52.6″ S, 127°52′ 10.8″ E
	Bodorkos et al. 1999
	Cazaly Resources, “Mckenzie Springs Nickel-Graphite Project,” Cazaly Resources, Australia.  Accessed on 16.05.19. [Online]. Available: http://cazalyresources.com.au/portfolio-item/mackenzie-springs-nickel-graphite-project/

	Vittangi (Nunasvaara), Sweden
	2.14
	25.5
	67°42'16.7"N 21°24'30.6"E
	Lynch & Jönberger 2013 
	Talga Group Ltd, "Vittangi", Talga Resources. Accessed on 16.05.19 [Online]. Available: http://www.talgaresources.com/irm/content/vittangi1.aspx?RID=285

	Auppaluttoq/
Kangikajik, Greenland
	2.30-2.00
	27
	66°06'N  
38°00W


	Rosing-Schow et al. 2017 
	Rosing-Schow et al. 2017

	Lynx, Zimbabwe
	2.20-2.10
	27
	16°35'46.0"S 29°27'03.3"E
	Sawada et al. 2019
	The Diggings, “Lynx Mine in Zimbabwe, Graphite Producer,” The Diggings. Accessed on 16.05.19. [Online]. Available: https://thediggings.com/mines/usgs10024370

	Liumao, China
	2.25-1.86
	27.5
	45°11'41.0"N 130°32'57.3"E

*Approximate location
	Wilde et al. 1999 
	Wilde et al. 1999

	Viistola, Finland
	2.11-2.06
	28.6
	62°25'53.8"N 30°17'44.6"E
	Karhu 1993
	Fennoscandian Resources, "Projects", Fennoscandian Resources. Accessed on 16.05.19 [Online]. Available: https://fennoscandian.com/projects.htm

	Amitsoq, Greenland
	1.80
	28.7
	60°17'48.8"N 45°06'58.2"W
	Thrane & Kalvig 2019
	Alba Mineral Resources, Amitsoq Graphite, Greenland", Alba Mineral Resources. Accessed on 16.05.19 [Online]. Avaialable: http://www.albamineralresources.com/page.php?pID=13

	Trælen, Norway
	2.00
	31
	69°29'46.59"N  17°12'45.57"E


	Gautneb, H. 2015. "The graphite potential of Norway; Targets Galore", NGU Focus Accessed on 18.03.21 [Online] Available: https://www.ngu.no/sites/default/files/Focus_nr_Graphite_Potential_lowres_0.pdf

	As age ref

	Zazhogino, Russia
	2.10-2.00
	32.5
	62°29'04.7"N 35°18'46.0"E
	Melezhik et al. 2004
	Buseck et al. 1997


Table S2.  Organic carbon and sulphur wt. % data for graphitic sediments plotted in Fig. 2.

	Inglefield Land, Greenland
	 
	 
	 
	 
	 
	 
	Duluth Complex, USA
	 
	 
	Athabasca Basin, Canada
	Baffin Island, Canada

	
	South Harris, UK
	Vammala, Finland
	Pechenga, Russia
	
	Labrador, Canada
	
	

	C
	S
	C
	S
	C
	S
	C
	S
	C
	S
	C
	S
	C
	S
	C
	S

	2.4
	14.1
	3.2
	3.0
	0.1
	0.7
	1.2
	0.5
	1.3
	1.4
	0.3
	0.0
	1.1
	1.8
	3.4
	7.7

	2.4
	11.5
	3.3
	3.2
	0.6
	1.7
	2.0
	1.0
	1.7
	3.8
	0.5
	0.1
	1.2
	1.0
	5.6
	4.5

	3.4
	11.9
	3.9
	3.5
	0.8
	3.7
	3.7
	0.1
	2.2
	0.5
	0.5
	1.7
	1.2
	1.5
	4.5
	4.5

	2.5
	9.4
	3.0
	3.2
	0.3
	1.5
	3.8
	4.9
	2.2
	0.7
	0.4
	3.6
	1.2
	2.3
	2.8
	5.2

	2.4
	11.9
	2.7
	3.2
	5.7
	5.3
	5.0
	7.5
	1.3
	1.1
	0.4
	1.9
	1.4
	1.0
	2.1
	3.6

	2.7
	10.5
	2.8
	3.7
	4.2
	2.9
	4.6
	10.0
	2.0
	0.0
	0.3
	1.1
	1.4
	2.3
	2.7
	4.3

	3.0
	13.0
	2.8
	3.1
	6.8
	4.5
	2.5
	11.0
	2.1
	0.5
	0.4
	2.3
	1.7
	0.8
	3.2
	5.3

	 
	 
	2.6
	3.3
	1.6
	4.4
	0.5
	11.5
	2.0
	0.7
	0.3
	1.4
	2.1
	3.5
	3.3
	5.1

	 
	 
	3.2
	4.7
	1.9
	4.6
	0.5
	8.0
	1.7
	0.6
	0.3
	0.8
	2.9
	3.8
	2.7
	7.0

	 
	 
	3.0
	3.0
	3.2
	5.3
	0.1
	2.5
	2.5
	1.0
	1.5
	0.3
	3.0
	5.0
	2.1
	3.3

	 
	 
	 
	 
	1.5
	3.5
	 
	 
	 
	 
	0.4
	0.1
	4.1
	3.8
	2.7
	3.7

	 
	 
	 
	 
	5.0
	5.3
	 
	 
	 
	 
	0.5
	1.0
	4.1
	6.0
	3.2
	3.5

	 
	 
	 
	 
	3.5
	4.8
	 
	 
	 
	 
	 
	 
	4.6
	5.0
	2.6
	4.5

	 
	 
	 
	 
	4.2
	13.7
	 
	 
	 
	 
	 
	 
	4.9
	0.3
	2.6
	7.1

	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	5.3
	8.8
	 
	 


Table S3. Carbon isotopic compositions of Palaeoproterozoic graphite mines and prospective deposits.

Mine/Deposit



Country

Lat/long (⁰)
Age (Ga)

Reference

δ13C (‰)

Reference
Uley Mine



Australia

34.80S, 135.70E
~1.9

Keeling 2017

-27.7

This study

Koppio Mine (Kookaburra)


Australia

34.25S, 135.54E
~1.9

Keeling 2017

-25.0

Taylor & Berry 1990

Njoka Mine



Zambia

12.14S, 32.32E
~1.8

Mitchell & Muibeya 2000
-16.4

This study

Lomagundi district deposit

Zimbabwe
17.33S, 30.15E
~2.1

Master et al. 2010
-25.9

This study

Kondopoga Mine (Shungite)

Russia

62.21N, 34.27E
2.1-2.0

Melezhik et al. 2004
-36.8

This study

Sortavala Deposit



Russia

61.71N, 30.70E
2.1-2.0

Melezhik et al. 2004
-37.3

This study

Zavalya Mine



Ukraine

48.60N, 26.36E
~2.0?

Zagnito et al. 2013
-29.6

Zagnito et al. 2013

Laivonsaari Mine



Finland

62.94N, 27.56E
2.1-2.0

Karhu 1993

-30.1

Karhu 1993

Hyypiä/Viistola Deposits


Finland

62.26N, 30.18E 
2.1-2.0

Karhu 1993

-19.2

Karhu 1993

Nunasvaara Deposit


Sweden

67.72N, 21.38E
2.1

Lynch & Jönberger 2013
-21.6

This study

Raitajärvi Deposit



Sweden

66.45N, 23.14E 
1.96-1.87
Lahtinen et al. 2015
-20.5

This study

Woxna Mine



Sweden

61.26N, 15.36E
1.96-1.87
Lahtinen et al. 2015
-17.6

This study

Trælen Mine



Norway

69.30N, 17.14E
~1.9

Palosaari et al. 2016
-18.6

This study

Skaland Mine



Norway

69.27N, 17.18E
~1.9

Palosaari et al. 2016
-22.5 

This study

Græva Mine



Norway

68.74N, 15.18N
~1.9

Palosaari et al. 2016
-20.7

This study

Akuliaruseq Deposit


Greenland
67.37N, 53.40W
~1.85

Thrane & Kalvig 2019
-15.2

This study

Amitsoq Mine



Greenland
60.17N, 45.8W
~1.80

Thrane & Kalvig 2019
-30.8

This study

Langø Mine



Greenland
72.45N, 56.7W
~1.85 

Thrane & Kalvig 2019
-21.9

This study

Auppaluttoq Mine


Greenland
66.7N, 37.55W
1.87-1.82
Rosing-Schow et al. 2007
-25.0

Rosing-Schow et al. 2017

Errington Mine



Canada

46.32N, 81.15W
1.85

Rousell 1984

-31.4

This study

Saglek Fiord Mine


Canada

58.48N, 63.23W
<1.91

Meyer & Dean 1988
-29.8

This study

Plumbago Creek Mine, Michigan

USA

46.37N, 88.30W
1.85

Schulz & Cannon 2007
-23.3

This study

Rodel Marble Deposit


U.K.

57.45N, 6.58W
~1.9 

Mason 2016

-25.0

This study

Wuliliang Mine



China

33.14N, 111.49E
~2.0?

Sun et al. 2018

-25.5

This study

Nansu Mine



China

37.23N, 114.8E
2.1-1.9

Ji et al. 1994

-22.2

Ji et al. 1994

Xinghe Mine 



China

40.35N, 113.5E
1.95-1.85
Zhang et al. 2014

25.5

Yang et al. 2014

Miaogou Mine



China

40.56N, 111.4E
1.95-1.85
Zhong et al. 2019

-29.0

Zhong et al. 2019

Panchmahal Mines (Champaner)

India

22.80N, 73.56N
~1.9

McKenzie et al. 2013
-23.0

This study

Casca Mine



Brazil

20.31S, 44.59W
~2.05

Miranda et al. 2019
-27.9

Miranda et al. 2019

Tejuco Preto Mine


Brazil

20.25S, 45.09W
~2.05

Miranda et al. 2019
-25.7

Miranda et al. 2019

Cafofo Mine



Brazil

20.25S, 45.11W
~2.05

Miranda et al. 2019
-21.2

Miranda et al. 2019

Graphite in ore deposits through Palaeoproterozoic host rocks.

Esmeralda Sn Deposit


Australia


-31.5±0.8
Mackenzie 1988

Voisey’s Bay Ni Deposit


Canada


-25 to -8

Ripley & Shin 2002

Bushveld Ni Deposit


South Africa

-36 to -22
Buchanan & Rouse 1984

Duluth Ni Deposit


USA


-37 to -19
Ripley & Taib 1989

Key Lake U Deposit


Canada


-21.3, -22.0
Kyser et al. 1989

Cigar Lake U Deposit


Canada


-30 to -26
Martz et al. 2017

Table S4. Licenced ground for both metal and graphite exploration in Palaeoproterozoic rocks

Country




Company

Date
Target
Canada (Manitoba)


Callinex Mining

2014
Ni, graphite

Canada (Quebec)



St Georges

2012
NiCuCo, graphite

Canada (Nunavut)


Uranium North 

2012
U, graphite

Australia (McKenzie Springs WA)

Cazaly Resources

2018
Ni, graphite

Australia (Munglinup WA)


First Quantum

2014
Ni, graphite

Australia (East Kimberley WA)

Sayona Mining

2015
Ni, graphite

Australia (Eyre SA)


Lincoln Minerals

2015
Cu, Ni, graphite

Australia (Esmeralda, QD)


Metallica Minerals
2015
Au, graphite

Malawi




Mkango


2019
Ni, Co, graphite

Sweden




Talga Resources

2017
Fe, graphite

Sweden




Boss Resources

2014
Ni, graphite
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