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A Critical Mineral Potential in Oklahoma Coals
I Coal potential of eastern Oklahoma: NE Shelf and Arkoma Basin
I Northeast Oklahoma Metropolis Mine

A National Uranium Resource Evaluation (NURE) Database for Oklahoma

A Helium Potential in Northwest Oklahoma, Cimarron Co.
I Keyes Formation

A Copper Prospect. Black Mesa Mountains, Northwest Oklahoma

A Critical Minerals in Basement Mafic and Ultramafic Rocks & Sediments: Southwest




Summary- Critical & Industrial Mineral Exploration in OK g5

A Oklahoma: raw nonfuel minerals had a value of A Wichita and Ouachita Mountains areas:

220/ Srtn_llllon n 2004 . A Wichita, Arbuckle, and Ouachita Mountains in
A plroéinuge'rs)' production of gypsum and iodine (U.S. the south and in the Ozark Uplift in the
A 2ndin Tripoli production northeast
RO A Almost all were open pit mines except for salt and

A 7t:1.|n conon glaysproducse iodine produced from brine wells; helium from natural
A 4t in feldspar gas wells; one underground limestone mine

A 8t in industrial sand and gravel

Lo

A Deposits and resources that are not mined

A Lead-Zinc: now, or with no current mining permits:
A Miami-Picher Ottawa Co. Historically made important A Asphalt
contributions to the Stateodos g Ggnhomy until 1970
A Center for lead-zinc production: Tri-State Mining A Zinc
district NE OK, SE KS, SW MO
A Copper
A Iron
A Copper: SW Corner of OK. Near Altus, Jackson A Manganese
Co. Mined by open pit mines i THianiomn
A Produced 1.88 million tons of ore between 1964 and A Lithium

1975 A Uranium






Rank of All Coal Beds At or Near Surface in OK
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Wells & Cross -Sectional Lines in Relation to Coal
Bearing Belt in NE Oklahoma Shelf Area

Typical cross section
(shown on next slide)
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Oklahoma coals are enrichep
in these elements:
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OKLAHOMA GEOLOGICAL SURVEY SP 2002-2 PLATE 1 OF 6
Charles J. Mankin, Director Cross section A-A’ (west to east)
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Explanation
PLATE 1 y Stratigraphic section traverse; comesponds to location on inset index map
Log number shown on cross section; coresponds 1o number on inset indax map
Elevation In feet above sea level at derrick floor

CROSS SECTION A-A’ (WEST TO EAST) ACROSS ¢ i o i
NORTHERN PART OF NORTHEAST OKLAHOMA SHELF, SHOWING S
PENNSYLVANIAN STRATIGRAPHIC CORRELATIONS R ——

B Distance i maes betwean wels (10 hrtzonkal scae). Depth n fee beow roundfeve
shown in vertical column betwoen log cu

LeRoy A. Hemish Lithologic boundary: dashed whars inforred: ine marks top of stratigraphic unit
2002 unless indicated otherwise
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Logs are modified parts of originals kept on file at the
Okishoma Geological Survey Log Library
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flaky, very carbonaceous........
mediun-gray, contains black carbonized

PIant Materid). ciciiiineccnrcnccncnnnsrnnnnnnnas
Shale, medium-gray, silty, noncalcarecus, contains

moderately friadle, includes

Cedar Bluff Coal
coal laminae; Includes rare, dark-gray siltstone-

filled burrows ~1 In. Tong and 0.75 in. deep;

and white calcite on cleat surfaces (Cedar Bluff

COB1)ueessnnnnssnnsnsssnssssssssnsnsasnssnssssssns

grades Into underlying Unit. . ceecracensnnrnnnnes

abundant black carbonized plant compressions on
stratification surfaces and widely spaced thin
Coal, black, very friable, includes abundant pyrite

pyrite and white calcite on cleat surfaces
(Cedar BIuff COB1)ucvivrvnvsccvcccecnncnnrsnananas

Harden Core

Underclay,



UnderclayHarden 135.4

EPMA * - BSE

Harden 135-4 monazite

P Ka
Fe Lal SiKa
CeM{l AlKa
Nd Ma1

SiL2,3-M
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Monazite. La rich critical mineral; is a rare
phosphate mineral with a chemical
composition of (Ce,La,Nd, Th){B@@). It
usually occurs in small isolated grains, as &
accessory mineral
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MODIFIED FROM KOTTER, 1960; McCartney and Teichmuller, 1972, 1974

Okmulgee County Coal Studies®

Vitrinite Reflectance Limits and Coal Rank Classes (Cardott, 1989, 1990)
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Q TABLE III  Oil Reflectance Limits of ASTM Coal Rank Classes
D = Dawson e .
= Mi o
M= Mineral - Maximum Maximum Random
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= Rank (%) (%) (%)?
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£ o0 C 0.47-0.57
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. . o o @ Medium volatile ’
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OT ®cC ° g E @© o Low volatile bituminous 1.50-2.05 >(1.35-1.40) 1.51-1.92
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g E = S § Anthracite >3.00 (approx.) >2.50
T Q £ = ,
High volatile = - % c ¢ Procedure of Bethlehem Steel Corporation using “‘reactive vitrinite” reflectance.
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National Uranium Resource Evaluation (NUR
Database for Oklahoma

Contains supplemental data for critical minerals analysi



National Geochemical Database 0 Reformatted Data from the National Uranium Resource
Evaluation (NURE) Hydrogeochemical and Stream Sediment Reconnaissance (HSSR) Program
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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

Oklahoma NURE Data with the Highest Values (ppm)

Legend: USGS NURE Data
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Helium Potential in Northwest Oklahoma, Cimarron

Other counties such as Osage County have historically re
high Helium content in wells producing gas



Location of Relatively High Helium Content in Keyes Sandswn

680000 680000 700000 720000 740000 ”&3)33 78331)3 800000 820000 840000 850000 880000 900000 92 DZ)I)I) 940000 l* l
L L L : x L N L . f L L L L N 1 f x L L 1 L f " f

NS ouer [ T ..

Cimarron Co.

sCH

/:_ A.;’-l‘-" b0 2
fr)
5N 8E L SPARKIALN O, B4

[_] Cimarron Arch

O Well with He production

b mrr ]

=== County Line
- State Highway

Location of the Cimarron Arch in
NE Cimarron Co and Eastern Texas
Co. Note the Northern part of the
Arch with the He producing wells

[ l
Cimarron Co - Wells wi.th He Prod.

Scale
1:250000

0GS Cimarron Arch

1-250000 ) Oklahoma, USA Date

05/31/2021

T-DDIQQO ' TE‘C:)}D ' 740':)2-3 ' T&}IDDD ) T&DIDQG ' SO’.‘:’.‘P)D ' 820.})3 ' X ' X ' 55-2:203 ' 9}}3}3 ) 2 D)DO ' 5445))3




& PURDY 1-F [MD] o+ & PURDY 1-B [MD] - =
TVD GR RES D TVD GR RES D NPHI JI U
0.00 gAPl 200.00)] c.z000 onm.m 2 0000000 0.00 gAPIl 300.00] o.2000 cemm 20000000 | 0.4000 #1373 -0.1000
4204.2] h { 430967 ) ﬁ BN 4318 2\ X ATOKE
EYES ] EIEE 1S P
4950 ] 3 L 4350 2
1 { Upper HEYES Base ] 4.358
T ] = )
Base © 11U ;3 ] { < \ #55 amples provided fo P ana
4300 ] \,' 4400 ( <] 4,376
: : § k { | Purdy 1-B
] ] o KEYES -
Sample Top Sample Basg Formation
4318’ Atoka Shale 4376'
100 4 100
£ g0 ¥ ¥ 80 X
o o - @ 3 ()
5 £, 5 :
S 60 & ' 8 60 S
E: : = >
S = S 2 2
£ o 3 € 20 3
o £ g €
] = o =]
£ O £ 1 O
20 20
0.001 ' 100 10 1 0.1 0.01 0.001

Pore Throat Radius (microns)

4591 4615 L Keyes




U.S. Bureau of Mines He in wells data in USGS: https://www.sciencebase.gov/catalog/item/609e8feld34ea221ce3f39e6
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https://www.sciencebase.gov/catalog/item/609e8fe1d34ea221ce3f39e6

Copper Prospect. Black Mesa Mountains,
Northwest Oklahoma

EXxtrusive Basalts are interesting for
critical minerals!

New Mexico Oklahom




Copper
Prospect.
Black Mesa
Mountains,
Cimarron County
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