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ADDITIONAL REFERENCES 

• Tennessee Geological Survey Bulletin 2G: Zinc Mining in Tennessee (1910)

• Tennessee Geological Survey Bulletin 14: The Zinc Deposits of Northeastern
Tennessee (1912) 

• Tennessee Geological Survey Bulletin 31: Zinc Deposits of East Tennessee (1924)
Includes Plate 1 and Plate 16 

• Tennessee Geological Survey Report of Investigations No. 12: Geology of the
Mascot-Jefferson City Zinc District, Tennessee (1961) 

• Tennessee Geological Survey Information Circular No. 6: The Zinc Industry of
Tennessee (1958) 

• USGS Professional Paper 277: Stratigraphy of the Mascot-Jefferson City Zinc
District, Tennessee (1956) 
Includes Plate 1, Plate 2, Plate 3, and Plate 4 
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https://dn760004.eu.archive.org/0/items/zincminingintenn00osgorich/zincminingintenn00osgorich.pdf
https://www.tn.gov/content/dam/tn/environment/geology/documents/bulletin/geology_bulletin-14txt.pdf
https://www.tn.gov/content/dam/tn/environment/geology/documents/bulletin/geology_bulletin-31txt.pdf
https://www.tn.gov/content/dam/tn/environment/geology/documents/bulletin/geology_bulletin-31plate1.pdf
https://www.tn.gov/content/dam/tn/environment/geology/documents/bulletin/geology_bulletin-31plate16.pdf
https://www.tn.gov/content/dam/tn/environment/geology/documents/roi/geology_report-investigations-12txt.pdf
https://www.tn.gov/content/dam/tn/environment/geology/documents/ic/geology_information-circular-6txt.pdf
https://pubs.usgs.gov/pp/0277/report.pdf
https://ngmdb.usgs.gov/ngm-bin/pdp/download.pl?q=60352_4254_3
https://ngmdb.usgs.gov/ngm-bin/pdp/download.pl?q=60353_4254_3
https://ngmdb.usgs.gov/ngm-bin/pdp/download.pl?q=60354_4254_3
https://ngmdb.usgs.gov/ngm-bin/pdp/download.pl?q=60355_4254_3
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Outline

1. Zinc metal and uses

2. Mine Locations and Deposit History

3. Mississippi Valley-Type Ore Model and Formation

4. Regional Geology

5. District Geology

6. Exploration Methods



Producing essential elements for modern life

Construction and 
Infrastructure Agriculture

Renewable Energy and 
Semiconductors 

Zinc, Gallium, and Germanium are recognized as Critical Minerals by the US Geological Survey (USGS 2025)

Globally, galvanizing accounts for 

more than 50% of the zinc 

consumption worldwide

Battery Grade Zinc has an extremely 

low impurities level, which ensures a 

long zinc battery service life.

Automotive

You would find zinc products in 

automobiles, with different products 

being used for different components.

Zinc fertilizers are essential for 

improving the nutritional value of 

crops and increases crop yields 

by approx. 40%.
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• Crucible operates two mining complexes 

in Middle Tennessee (MTN) and East 

Tennessee (ETN).

• Middle Tennessee Mines, outside of 

Carthage TN, consists of Gordonsville, 

Elmwood, Cumberland, and Stonewall 

mines.

• East Tennessee Mines, near Strawberry 

Plains TN, consists of Coy, Young, and 

Immel mines.

Tennessee Mine Locations
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East Tennessee Zinc History 

1843: State Geologist Gerard Troost noted zinc ore outcroppings

1854: Oxidized zinc ores discovered along Mossy Creek in Jefferson 

City; small-scale open-pit mining continued until 1919

1903: First underground mine in Mascot, TN

1956: Young Mine

1957: Coy Mine

1968: Immel Mine

2009: Nyrstar acquisition

2019: Trafigura obtained 98% ownership of Nyrstar’s assets and 

initiated restructuring

2026: Acquisition of the TN Mining and Smelting Complex by Korea 

Zinc, in partnership with the US Government, with $~7 billion 

dollars of investment throughout Tennessee
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East Tennessee Mines

Immel Mine

Young Mine

Coy Mine

McKay’s 
(RIP)

West Town Mall

UT Medical

UTK

Market Square

Ijam’s 
Nature Center

Knoxville Zoo

Mascot Mines

Young Mine

Immel Mine

North Friends 
Station Mine

Coy Mine

Janigan Mine

Grasselli Mine

Athletic Mine

US Steel Mine

New Jersey Mine

Lost Creek Mine

New Market Mine

Scale of ETN Underground Zinc Mining
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Note: this image is only to convey scale in relation 
to Knoxville, NOT the actual location of the mines.



Mississippi Valley-Type 

Lead-Zinc Deposits
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Mississippi Valley-Type (MVT) Deposit Formation

Leach et al. 2010

Metal Source

Crustal rocks, rich in 
metals like Zn

Fluid Source

Basin brines, from 
evaporites 

Ore Precipitation 

Fluid mixing, rock composition, pressure, 
temperature, and possible bacterial 

interactions (redox changes)

Metal-rich Fluid Movement

Fluids migrate to shallower parts of the basin 
through permeable rocks and faults, driven by 

orogenesis 

Sedimentary Basin
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MVT Deposit Formation

Bradley and Leach, 2002; Leach et al. 2010 12



MVT Deposit Morphology

Leach et al. 2010; Lopes et al. 2018

• Solution-collapse breccias

‒ Most common ore host

‒ Karsts (cave and underground 

river features) collapse after time

‒ Provide pathways and 

permeability for fluid mixing and 

ore precipitation as metal-rich 

fluids travel through

• Faults and fractures

• Facies transitions
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Regional Geology
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Regional Geology

Taconic Orogeny
Uplift of the Cincinnati Arch

Knox Unconformity
Karstification

Acadian-Alleghenian orogenies
Sedimentary basin compaction

Basin brine formation
Ore deposition

Valley-and-Ridge thrust faulting

Knox Supergroup deposition
Initial dolomitization

Karstification

Erosion
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Regional Geology
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District Geology – Stratigraphic Correlation

Knox Unconformity
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ETN District Geology
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District Geology - ETN

Immel Mine
Young Mine

Coy Mine

Limestone thickness across the East TN mining region
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District Geology - ETN
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High-grade rubble breccia 
(R-Bed)

High-grade massive 

replacement vein, approximately 

5ft thick

District Geology - ETN
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Young Mine collapse 

structure at knife edge with 

limestone front 

Rubble breccia – 9215 Stope 

(Upper R-Bed/lower Mascot)

District Geology - ETN
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District Geology - ETN

Stratiform mineralization (U-Bed)

Ore shoot (U-Bed): difficult to 

intercept with surface drilling 

due to size and orientation
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District Geology - ETN

Young 

Mine

Coy 

Mine
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Thrust
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District Geology - ETN
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Exploration Techniques
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26 and 20S Ore Bodies
(large breakthrough structures)

1NB3E Ore Body
(smaller breakthrough structure)

Resolvable thickness estimated at 25 m (82’) 
with 50 Hz receivers / migration

Seismic Feasibility
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Core Drilling
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Infill Drilling
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Prospectivity Mapping (CRS, play fairway analysis, etc.)
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Mineralization
(values -1 – 2)

LS Thickness
(values 0 – 2)

Elevation on structure
(values 0 – 2)



ETN-MTN Exploration and Mining Operations

Mining Terminology

• Stope – an excavation or production area

• Drift/Ramp – a development tunnel, typically of 

consistent dimension, connecting different 

stopes, sublevels, or areas of the mine.

• Back – the roof, ceiling, or top of an 

excavation

• Sill – the floor of an excavation

• Rib – the side walls of an excavation or pillar

• Cut/Slab – the horizontal drilling/blasting that 

occurs upon the initial pass of ore production

• Backstope – after cutting in is completed, 

horizontal or vertical overhand excavation 

takes place to remove ore in the back

• Bench – after cutting in is completed, 

horizontal or vertical excavation of underlying 

ore material

• Raise – a vertical excavation connecting two 

levels/mining areas
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