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Presentation Outline

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

National Uranium Resource Evaluation (NURE) Database for Oklahoma

Helium Potential in Northwest Oklahoma, Cimarron Co.
— Keyes Formation

Copper Prospect. Black Mesa Mountains, Northwest Oklahoma

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




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

Lo

5507 million in 2004

 Wichita, Arbuckle, and Ouachita Mountains in

1stin U.S. production of gypsum and iodine (U.S. : P
oroducer) tnhoertsﬁoe%tsht and in the Ozark Uplift in the

2"d'in Tripoli production N ol T £ e

: « Almost all were open pit mines except for salt an
7T_'n common clays produced iodine produced from brine wells; helium from natural
4™ in feldspar gas wells; one underground limestone mine
8 in industrial sand and gravel

« Deposits and resources that are not mined

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

1975 e Uranium



Minerals Associated with Coal
Deposits

Even the waste piles have value!



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 f

Typical cross section
(shown on next slide)
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Oklahoma coals are enriched
in these elements:

La
Mn
Li
Zn
Sr
Co
Ni
\'}
As
Br
Be

Modified from
Hemish, 2002
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CROSS SECTION A-A' (WEST TO EAST) ACROSS
NORTHERN PART OF NORTHEAST OKLAHOMA SHELF, SHOWING
PENNSYLVANIAN STRATIGRAPHIC CORRELATIONS
By
LeRoy A. Hemish

2002
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Previous coal
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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,



Underclay- Harden 135.4

EPMA - BSE

Harden 135-4 monazite

P Ka
Fe Lal SiKa
CeM{l AlKa
Nd Ma1

SiL2,3-M

Lo e e

@  som

Monazite. La rich critical mineral; is a rare
phosphate mineral with a chemical
composition of (Ce,La,Nd,Th)(PO,,SiO,). It
usually occurs in small isolated grains, as an
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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National Uranium Resource Evaluation (NURE)
Database for Oklahoma

Contains supplemental data for critical minerals analysis



National Geochemical Database—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
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Oklahoma NURE Data with the Highest Values (ppm)

Oklahoma NURE Data with the Highest Values (ppm)
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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
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U.S. Bureau of Mines He in wells data in USGS: https://www.sciencebase.gov/catalog/item/609e8feld34ea221ce3f39e6
He [mol/uL] measurements in Davolt, Purdy 1-B and Purdy 1-F Rock samples By Advance Hydrocarbon Stratigraphy
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https://www.sciencebase.gov/catalog/item/609e8fe1d34ea221ce3f39e6

Copper Prospect. Black Mesa Mountains,
Northwest Okiahoma

Extrusive Basalts are interesting for
critical minerals!
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Sample Location. 1-4 are in Northwest Oklahoma
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Critical minerals in basement mafic and
ultramafic rocks: Southwest OK

Let’s not forget our hard rock geology!



Critical Minerals in Basement Mafic & Ultramafic Rocks, Southwest OK
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Critical Minerals in Basement Mafic & Ultramafic Rocks, Southwest OK
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ilmenite (Ilm): iron and titanium
oxide (FeTiO,), that is used as the
major source of titanium.



https://www.sandatlas.org/ilmenite/

Kennemar 1-7 Core. USGS
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Overall Conclusions

:::::

The state of Oklahoma has a potential for coal and underclay strata, mafic and ultra mafic
rocks, and close to surface formations (NURE) enriched in these critical mineral elements:

« Mn, Li, Zn Sr, Co, Ni, V, As, Br, Be, Zr, Ga, Ge, Pb, La, Hf, Au, Ag

Deposits and resources that are not mined now, or with no current mining permits, but still
have a potential are:

 Coal and Underclay beds, Asphalt, Lead, Zinc, Copper, Iron, Manganese, Titanium, Lithium,
and Uranium (to name the major minerals/elements/compounds)

Helium has historically been a component of natural gas deposits in several counties
including Cimarron and Osage:

* The Helium Content in the Keyes Formation In Northwestern Oklahoma still has a potential,
and characterization suggest that there are intervals of these units that remain unexplored.



Contribute & Help to Provide
Knowledge & Promote the Vast
Oklahoma Resources!!!

Abbas Seyedolali, Ph.D. 1908
abseyed@ou.edu

30



