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Presentation Outline
ÅCritical Mineral Potential in Oklahoma Coals

ïCoal potential of eastern Oklahoma: NE Shelf and Arkoma Basin

ïNortheast Oklahoma Metropolis Mine

ÅNational Uranium Resource Evaluation (NURE) Database for Oklahoma

ÅHelium Potential in Northwest Oklahoma, Cimarron Co. 

ïKeyes Formation

ÅCopper Prospect. Black Mesa Mountains, Northwest Oklahoma

ÅCritical Minerals in Basement Mafic and Ultramafic Rocks & Sediments: Southwest OK



ÅOklahoma: raw nonfuel minerals had a value of 
$507 million in 2004
Å 1st in U.S. production of gypsum and iodine (U.S. 

producer)

Å2nd in Tripoli production

Å7th in common clays produced 

Å4th in feldspar 

Å8th in industrial sand and gravel

ÅLead-Zinc:
ÅMiami-Picher Ottawa Co. Historically made important 
contributions to the Stateôs economy until 1970

ÅCenter for lead-zinc production: Tri-State Mining 
district NE OK, SE KS, SW MO

ÅCopper: SW Corner of OK. Near Altus, Jackson 
Co. Mined by open pit mines
ÅProduced 1.88 million tons of ore between 1964 and 

1975 

ÅWichita and Ouachita Mountains areas: 

ÅWichita, Arbuckle, and Ouachita Mountains in 
the south and in the Ozark Uplift in the 
northeast
ÅAlmost all were open pit mines except for salt and 

iodine produced from brine wells; helium from natural 
gas wells; one underground limestone mine

ÅDeposits and resources that are not mined 
now, or with no current mining permits:
ÅAsphalt

ÅLead

ÅZinc

ÅCopper

Å Iron

ÅManganese 

ÅTitanium

ÅLithium 

ÅUranium

Summary- Critical & Industrial Mineral Exploration in OK



Minerals Associated with Coal 

Deposits

Even the waste piles have value!



Rank of All Coal Beds At or Near Surface in OK 

Coalfield

Cardott, 2013 



Wells & Cross -Sectional Lines in Relation to Coal 

Bearing Belt in NE Oklahoma Shelf Area

Modified from 

Hemish, 2002

Oklahoma coals are enriched 

in these elements: 

¶ La 

¶ Mn

¶ Li

¶ Zn

¶ Sr

¶ Co

¶ Ni

¶ V

¶ As

¶ Br

¶ Be

¶ Zr

¶ Ga

¶ Ge

¶ Pb

Typical cross section

(shown on next slide)



Modified from Hemish, 2002

Avg. Interval Distance of ~4mi



Cedar Bluff Coal

Underclay



Underclay- Harden 135.4

Monazite. La rich critical mineral; is a rare 

phosphate mineral with a chemical 

composition of (Ce,La,Nd,Th)(PO4,SiO4). It 

usually occurs in small isolated grains, as an 

accessory mineral 

BSE BSE

Jones, et al., 2020

EPMA EPMA

Monazite

P



Dawson Coal Removed

Under ClaysUnderclay



Blue Shale 

above coal

Coal grab samples

Underclay



Vitrinite Reflectance Limits

Bed Rank_MajorRank_Minor

TEBO BIT hvA

TEBO BIT hvA

TEBO BIT hvA

TULSA BIT hvC

DAWSON BIT hvB

TULSA BIT

Okmulgee County Coal Studies

(Cardott, 1989, 1990)

McCartney and Teichmuller, 1972, 1974
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National Uranium Resource Evaluation (NURE) 

Database for Oklahoma

Contains supplemental data for critical minerals analysis



National Geochemical Database ðReformatted Data from the National Uranium Resource 

Evaluation (NURE) Hydrogeochemical and Stream Sediment Reconnaissance (HSSR) Program

https://pubs.usgs.gov/of/1997/ofr-97-0492/state/nure_ok.htm

Oklahoma Quadrangle Index Map

https://mrdata.usgs.gov/nure/sediment/map-us.html

Steven M. Smith (smsmith@usgs.gov)

https://pubs.usgs.gov/of/1997/ofr-97-0492/state/nure_ok.htm
https://mrdata.usgs.gov/nure/sediment/map-us.html
mailto:smsmith@usgs.gov


Source: USGS NURE Data.

OGS 2021 Interpretation: Hf, Dy in Cimarron County; Th, Nb, V, Li, Ds, Co, Cu in Wichita Mts.; Co, Hf, Ce, V, Eu, Sm in OuachitaMtn.; Lu, Au, Hf, Dy, Co, Eu 

in Eastern Oklahoma, Ozark Uplift/ W. Cherokee Platform areas; Zn, Li, Pb, Co, Ag, Hf in NE Oklahoma, and Co, Cu, NW AnadarkoShelf   
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Helium Potential in Northwest Oklahoma, Cimarron Co.

Other counties such as Osage County have historically reported 

high Helium content in wells producing gas 



Location of Relatively High Helium Content in Keyes Sandstone

Cimarron Arch

Cimarron Co.



Chester, Morrow; 

Keyes  & Atoka 

Fms.

4,563

4,591

4,655

4,660

4,702

Sample Top Sample BaseFormation

4563 4563 L Keyes

4568 4569 L Keyes

4574 4575 L Keyes

4591 4615 L Keyes

4614 4616 L Keyes

Purdy 1-F

4,614

4,674

4,358

4,318

4,734

4,376
Samples provided for MICP analysis

Sample Top Sample Base Formation

4318 4319 Morrow

4358 4359 Morrow

4376 4377 Atoka

4655 4656 L Keyes

4660 4661 L Keyes

4702 4703 L Keyes

4706 4707 L Keyes

4734 4735 Chester

Purdy 1-B

Atoka Shale



Min He: 2.0 

[mol/ɜL]

Max He: 

2.43[mol/ɜL]

5N 9E
5N 8E

6N 8E 6N 9E

4N 8E
4N 9E

Cimarron Co

Texas Co

6N 8E has the 

highest 

concentration. 

The well Holliday 

No4 had the highest 

He Show (2.43)

C.I.= 0.025

Conover 5

Burton Southeast Unit 6-5

Cimarron Arch

Well with He production

County Line

OPIC CORES

Purdy 1-F: 

2.25 

[mol/ɜL]

Purdy 1-B: 

2.25

[mol/ɜL]

Davolt 2-25 

Keyes Core

2.08 [mol/ɜL]

He C.I.

U.S. Bureau of Mines He in wells data in USGS: https://www.sciencebase.gov/catalog/item/609e8fe1d34ea221ce3f39e6

He [mol/ɛL] measurements in Davolt, Purdy 1-B and Purdy 1-F Rock samples By Advance Hydrocarbon Stratigraphy

He bubble points and 

He contour map

https://www.sciencebase.gov/catalog/item/609e8fe1d34ea221ce3f39e6


Copper Prospect. Black Mesa Mountains, 

Northwest Oklahoma

Extrusive Basalts are interesting for 

critical minerals!

Oklahoma



Copper 

Prospect.

Black Mesa

Mountains, 

Cimarron County

Modified from Robert Fay, 1983

The copper is in the Sheep 

Pen Sandstone (Late 

Triassic). 

�³�7�K�H���F�R�S�S�H�U���S�U�R�E�D�E�O�\���Z�D�V��
carried under oxidizing 
conditions and deposited 
under reducing 
�F�R�Q�G�L�W�L�R�Q�V�´�����)�D�\������������������

C.I. = 20õ

Black Mesa Fay (1983) study area


