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Aluminum

CRITICAL MINERALS (elements)

Application

almost all sectors of the economy.

Mineral

Magnesium

Application

an alloy and for reducing metals

Antimony

lead-acid batteries and flame retardants

Manganese

steelmaking and batteries

Arsenic

semi-conductors

Neodymium

permanent magnets, rubber catalysts, lasers

Barite

hydrocarbon production

Nickel

stainless steel, superalloys, and rechargeable batteries

Beryllium

an alloying agent in aerospace and defense industries

Niobium

mostly in steel and superalloys

Bismuth

medical and atomic research

Palladium

catalytic converters and as a catalyst agent

Cerium

catalytic converters, ceramics, glass, and metallurgy

Platinum

catalytic converters

Cesium

research and development

Praseodymium

magnets, batteries, aerospace alloys, ceramics, colorants

Chromium

stainless steel and other alloys

Rhodium

catalytic converters, electrical components, a catalyst

Cobalt

rechargeable batteries and superalloys

Rubidium

research and development in electronics

Dysprosium

permanent magnets, data storage devices, and lasers

Ruthenium

catalysts, electrical contacts & chip resistors in computers

Erbium

fiber optics, optical amplifiers, lasers, and glass colorants

Samarium

magnets, an absorber in nuclear reactors, cancer therapy

Europium

phosphors and nuclear control rods

Scandium

alloys, ceramics, and fuel cells

Fluorspar

manufacture of aluminum, cement, steel, and gasoline

Tantalum

electronic components, capacitors and in superalloys

Gadolinium

medical imaging, permanent magnets, and steelmaking

Tellurium

solar cells, thermoelectric devices, alloying additive

Gallium

integrated circuits and optical devices like LEDs

Terbium

magnets, fiber optics, lasers, solid-state devices

Germanium

fiber optics and night vision applications

Thulium

various metal alloys and in lasers

Graphite

lubricants, batteries, and fuel cells

Tin

protective coatings and alloys for steel

Hafnium

nuclear control rods, alloys, high-temperature ceramics

Titanium

a white pigment or metal alloys

Holmium

permanent magnets, nuclear control rods, and lasers

Tungsten

wear-resistant metals

Indium

liquid crystal display screens

Vanadium

an alloying agent for iron and steel

Iridium

coating of anades for electrochemical processes, catalyst

Yiterbium

catalysts, scintillometers, lasers, and metallurgy

Lanthanum

catalysts, ceramics, glass, polishing compounds, batteries

Yitrium

ceramic, catalysts, lasers, metallurgy, and phosphors

Lithium

rechargeable batteries

in metallurgy to produce galvanized steel

Lutetium

medical imaging scintillators, electronics, cancer therapy

high-temperature ceramics and corrosion-resistant alloys

Rare Earth Elements
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In January of 2020, paleontologists from the North Dakota Geological
Survey installed an updated exhibit of the first partial mosasaur skeleton
collected from the Pembina Gorge in the Walhalla Library. At that time,
NDGS paleontologists and the library staff discussed our desire to have a
cast of the new mosasaur species from the Pembina Gorge put on
display somewhere in town.

Current Fossil Exhibit: The first Story Time: Paleontologist
mosasaur fossils collected in the Becky Barnes reads a book
Pembina Gorge. about the Pembina mosasaur. e

; | _ A i ENET.
Proposed Location: This wall and the one to the
left will be the location of the new mural/exhibit.
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Proposed New Fossil Exhibit — Walhalla Library

The exhibit will consist of a large, kid friendly mural showing life in the Walhalla area during the Cretaceous. A 3D printed
copy of the skull of the new mosasaur species will emerge from the wall, along with a cast of the skull of the large fish we
are currently no__mnﬁ_:m in ﬁ_\,m Pembina Gorge and life _,mno:m:cn:o:m of ancient fossil squid.
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Projected Exhibit Costs

Low Estimate | High Estimate

3D Fossil Prints/Casts $4,000 $5,000 . w
Mural Artwork Design $5,000 $7,000 &
Printing/Application $5,000 $6,500 .
Molding/Casting Materials $1,000 $1,500

3D Ammonites
(Squid)

N TP 515,000 $20,000 3D Print of Mosasaur Skull

Target Completion Date: July 1, 2023

Cast Skull of Fossil Fish
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