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Topography

• General configuration of the earth’s surface, 
including the shape, relief, and location of 
landforms and water bodies

• Tennessee’s topography is among the most 
varied and interesting of any state in the 
nation, ranging from mountains in the east to 
wide, swampy river bottoms in the west, and 
with rolling hill country, deep gorges, and 
other features in between

4

Like the Dachshund that is a dog-and-a-half long and half a 
dog high, the State of Tennessee has peculiar proportions. 
                                                            - Madeline Kneberg, 1952



Physiographic Province

• Broad area whose pattern of landforms differs 
significantly from other adjacent regions

• Parts of a province are closely related in 
geomorphic history, geologic structure, and 
other aspects of the physical environment, 
such as climate
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Tennessee’s Eight Physiographic 
Provinces
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• Coastal Plain
• Western Valley
• Western Highland Rim
• Central Basin
• Eastern Highland Rim
• Cumberland Plateau
• Valley and Ridge
• Unaka Mountains



Simplified Geologic Map of Tennessee
Increasing geologic deformation related to mountain building

Coastal Plain Central Basin Cumberland Plateau Valley & Ridge

Blue Ridge

Western Highland Rim Eastern Highland Rim
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Physiographic Provinces Related to Geology
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Geology Shapes the Landscapes We See
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Coastal Plain & Western Valley
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Coastal Plain
• Elevations range from 180 feet above sea 

level along Mississippi River to an average 
of 500 feet near Tennessee River, with some 
over 700 feet

• Relief is less than 80 feet along Mississippi 
River to 200 feet near Tennessee River

• Ball clay, Fuller’s Earth, and kaolin are 
mined in this region 
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Coastal Plain

• Unconsolidated sediments less than 65.5 
million years old occupy most of the region

• Varying combinations of sand, silt, and clay 
• Rocks 65.5 to 145.5 million years old near 

Tennessee River are a mix of 
unconsolidated sands and clays and loosely 
consolidated materials
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Regions With Ball Clay and Kaolin Mining
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Clay Mining in West Tennessee
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Fuller’s Earth Resources
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ball clay – A highly plastic, sometimes refractory clay, commonly 
characterized by the presence of organic matter, having unfired 
colors ranging from light buff to various shades of gray, and 
used as a bonding constituent of ceramic wares

kaolin – A soft white non-plastic clay, composed principally of 
kaolinite, much used in making ceramics, refractories, and 
paper  

fuller's earth – A clay possessing a high adsorptive capacity, 
consisting largely of montmorillonite (dioctahedral clay 
mineral) or palygorskite (chain-lattice clay mineral). It is 
extensively used as an adsorbent in refining and decolorizing 
oils and fats, and is a natural bleaching agent

Definitions from the AGI Dictionary of Geological Terms
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Are there fossils in the clay pits?

Yes. Typically plant fossils.

Google search: 
“West Tennessee clay pit fossils”
“West Tennessee plant fossils”
“West Tennessee fossils”

~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~
Can the public visit clay pits?

Generally, no. The clay companies are notoriously secretive. 
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Lignite Coal

• There are deposits of lignite coal in 
the West Tennessee coastal plain

• They have been investigated many 
times over the decades

• Due to the nature of the deposits 
(scattered, varying thicknesses, 
varying depths, etc.) they are not 
economical to mine 



Location of Major Earthquakes in the New Madrid Seismic Zone
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Reelfoot Lake in Northeast Lake County along the Lake-Obion County Line

Courtesy of State of Tennessee Photographic Services
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Tennessee State Parks
https://tnstateparks.com/
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Tennessee State Fossil: Pterotrigonia (Scabrotrigonia) thoracica
(found in the Cretaceous, Coon Creek Formation)
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Report of Investigation (RI)



Highland Rim & Central Basin
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Western Highland Rim

• Dissected, rolling terrain
• Elevations greater than 1,000 feet 

above sea level in the southern part
• Relief of 100 to 200 feet
• For many years iron and phosphate 

were mined in this region
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Highland Rim & Central Basin

•  440- to 488-million-year-old limestones, 
with some shale

•  416 to 440 and 359- to 416-million-year-
old  limestones and shale with some 
sandstones

• 318- to 359-million-year-old  limestones, 
cherty limestones, and shale.
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Counties with Iron Mining in Middle and West Tennessee
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Limonite from the Western Highland Rim

Photo by Elaine Foust
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Cedar Grove Iron Furnace Ruins in Perry County, Tennessee
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Counties with Phosphate Mining in Middle and West Tennessee
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Phosphate from Franklin, Tennessee
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Phosphate Mine in Middle Tennessee
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Cutter & Pinnacle Deposits



Central Basin

• Outer Basin is characterized by hilly terrain
• Elevations of nearly 1,300 feet above sea level 
• Relief of 50 to 300 feet
• Erosional remnants of the Highland Rim called 

outliers are at the outer edge of the region
• Zinc has been mined in this region
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Tennessee Zinc Mining Districts

Coastal Plain

Blue Ridge

Western Highland Rim Eastern Highland Rim
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MVT Mineral Deposits

• MVT = Mississippi Valley Type (MVT) Pb-Zn ore 
deposits

• The deposits are named after the type area of 
the Mississippi Valley in the Central United 
States where many Pb-Zn mines have been 
discovered and mined over the past 100 years
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What is a MVT mineral deposit?

• These are Pb-Zn mineral deposts found in 
carbonate sedimentary rocks

• The ore mineralization commonly occurs in 
open pores, vugs, and veins found in 
limestones and dolostones

• In mineable settings, the mineral deposits 
have formed in massive and semi-massive 
beds that have partially replaced the 
carbonate rocks





Lower Ordovician Knox Group
Sphalerite (ZnS)

Gordonsville Mine
Smith County
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Karst
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Approx. 25,500 Sq. Miles of Carbonate Rocks



Karst

A type of topography that is formed in 
limestone, dolomite, or gypsum by 
dissolution
Karst topography is characterized by 
sinkholes, caves, springs, and 
subterranean drainage systems
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Karst Areas in Tennessee
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How many caves are in Tennessee?
• 10 – Pennsylvania: 800 caves
• 9 – Arkansas: 1,000 caves
• 8 – Georgia: 1,000 caves
• 7 – West Virginia: 1,500 caves
• 6 – Virginia: 2,000 caves
• 5 – Indiana: 2,500 caves
• 4 – Kentucky: 3,000 caves
• 3 – Alabama: 4,000 caves
• 2 – Missouri: 7,300 caves
• 1 – Tennessee: 10,000 caves
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Impact 
Structures



Impact Sites in Tennessee
• Wells Creek Structure
• Flynn Creek Structure

• Howell Structure

• Dycus Disturbance

Jackson County, Tennessee; has Wikipedia page

https://www.lpi.usra.edu/meetings/lpsc2004/pdf/1692.pdf

https://www.lpi.usra.edu/meetings/lpsc2006/pdf/1358.pdf



Flynn Creek Structure
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West Central Sheet, 1:250,000 Scale, Geologic Map of Tennessee, 1966
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Flynn
     Creek
Structure

Gainesboro
Quadrangle

1:24,000 
Geologic Map
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Biography of Dave Roddy
https://www.usgs.gov/centers/astrogeology-science-center/dave-roddy



Howell Structure

64West Central Sheet, 1:250,000 Scale, Geologic Map of Tennessee, 1966
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Howell
Structure

Fayetteville
Quadrangle

1:24,000 
Geologic Map



West Central Sheet, 1:250,000 Scale, Geologic Map of Tennessee, 1966

Wells Creek Structure
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Bulletin 68,
Plate 1



70

Bulletin 68,
Plate 2



Cumberland Plateau
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Cumberland Plateau

• Mostly flat with elevation of 1700 to 1900 feet
• Irregular western margin and 900-foot escarpment on 

the east side
• Hilly areas in south and southeast exceed 2000 feet in 

elevation
• Mountainous areas as high as 3534 feet
• Numerous deep gorges and two prominent valleys – 

Sequatchie Valley to the south and much smaller Elk 
Valley to the north

• Coal, natural gas, and oil have been mined or produced 
from this region
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Short Mountain
Cannon County Tennessee
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“Outlier” of the Cumberland Plateau
+30 miles west of the Plateau Escarpment



Oil Producing Counties in 
Tennessee

76



View of Cumberland Mountains from Bird Mountain in Morgan County
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Cumberland Plateau
• Capped by  299- to 318-million-year-old 

sandstones and shales
• Underlain by 318- to 359-million-year-

old limestones, cherty limestones, and 
shale.

• Prominent cliffs and many waterfalls, 
including 256-foot-high Falls Creek Falls

• Numerous Natural Bridges (Bull. 80)
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Falls Creek Falls in Van Buren County

79FCF - 256 Ft;  6 other water falls in FCF State Park



Tennessee State Parks
https://tnstateparks.com/
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Twin Arches State Natural Area

Courtesy of State of Tennessee Photographic Services
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https://www.tn.gov/environment/program-areas/na-
natural-areas/list-of-natural-areas.html
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CAPROCK
STRATA

Cumberland
Plateau

Underlying strata is less resistant to weathering and erosion

Resistant Caprock Forms the Plateau
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Appalachian Mountains Shed Sediment 
Westward into a Continental Sea

Appalachian 
Mountains

Pennsylvanian 
Sediment

North
American
Continent

Delta

Eroding mountain belts 
shed sediment into 

adjacent basins 85



Cumberland Plateau Structures

The plateau region has three prominent  
structural features that can be seen on 
the geologic map and on satellite photos

• Sequatchie Valley
• The Cumberland Mountain Overthrust 

Fault
• The Pine Mountain Overthrust Fault
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Cumberland Plateau Structures
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Geology of the Southern Appalachian Mountains
USGS Scientific Investigations Map (SIM) 2830



Sequatchie Valley in the Southern Cumberland Plateau
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Rugged Eastern Wall and Floor of Sequatchie Valley

Courtesy of State of Tennessee Photographic Services 91



Formation of Sequatchie Valley
 
A. Undisturbed sediments near end of Paleozoic Era
B. Began about 300 million years ago during formation of the Appalachian Mountains
C. Ancestral Sequatchie River began its headward erosion about 225 million years ago 
D. By about 70 million years ago overlying resistant sandstones had been removed in the 
lower valley, and sinkholes had begun forming at the head of the valley                                                      
E. Continuing erosion has resulted in the present valley configuration 
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Valley & Ridge Province
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Valley and Ridge

• Also known to as the Great Valley of East 
Tennessee

• Characterized by numerous elongate ridges and 
valleys, all trending northeast to southwest

• Ridges range in elevation from 1495 to 3097 feet
• Valleys to the north average about 1000 feet in 

elevation and to the south about 750 feet
• Iron, lead, marble, and zinc have been mined 

from this region
94



Peg Leg Iron Mine in Roane Mountain State Park in Carter County
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Areas With Pb-Zn Mining or Occurrences
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Tennessee Zinc Mining Districts

Coastal Plain

Blue Ridge

Western Highland Rim Eastern Highland Rim
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Marble Quarry in East Tennessee

99



Black Marble Quarry in Grainger County
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marble 
   
1. A metamorphic rock consisting of predominantly of 

fine- to coarse-grained recrystallized calcite and/or 
dolomite.

2. In commerce, any crystalized carbonate rock, 
including true marble and certain types of 
limestone, that will take a polish and can be used as 
architectural or ornamental stone.

Definition from the AGI Dictionary of Geological Terms
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Valley and Ridge
• 542 million year old to 318 million year 

old rocks make up its western boundary 
at the base of the Cumberland Plateau

• 1 billion year old to 542 million year old 
rocks form its eastern boundary at the 
base of the mountain ranges of the 
Unakas

• Dolomite, limestone, sandstone, shale, 
and siltstone – all sedimentary rocks
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Structure of the Valley & Ridge
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https://doi.org/10.3133/pp1018

https://doi.org/10.3133/pp1018


Blue Ridge Province
(Unaka Mtns)
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Unaka Mountains
• Includes the Great Smoky Mountains
• Rugged terrain, heavily forested slopes, 

and rushing streams with waterfalls
• Valleys range in elevation from about 1000 

feet in the south to 1500 feet in the north, 
with several peaks more than 6000 feet 
(highest in Tennessee is Clingmans Dome 
at 6643 feet)

• Copper and gold have been mined in this 
region
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Copper Mining in Tennessee
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Map of the Copper Basin Showing Mine Locations
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110Copper Basin, Polk Co. Tennessee, 1984
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Gold Mining Areas in Tennessee
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Bulletin #72—Gold Deposits of 
the Coker Creek District, 
Monroe County, Tennessee by 
Robin C. Hale 



Cherohala Skyway in the Unicoi Mountains in Monroe County

Courtesy of State of Tennessee Photographic Services 113



Clingmans Dome Observation Tower in Great Smoky Mountains National Park
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Unaka Mountains

• 1 billion-year-old to 542-million-year-
old rocks underlie its mountain 
ranges

• Predominately metamorphic and 
igneous rocks of varying types.

• Some small pockets of carbonate 
rocks occur in the province.
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Unaka Mountains

The geologic structures comprising 
this province are very complex. 
However, one very interesting aspect 
of this region is that older rocks have 
been thrust westward over younger 
rocks.
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Once deeply buried continental crust 
was faulted towards the surface.

Great Smoky fault Suture zone and 
remnant African crust

NW SE

Cumberland
Plateau

Valley
& Ridge

Blue
Ridge

Paleozoic and older age continental 
margin sedimentary rocks.

Coastal
Plain

Continents Collide – Rocks are Bulldozed

Illustrative cross section across the 
Southern Appalachian Mountain Range
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Geology of the Southern Appalachian Mountains
USGS Scientific Investigations Map (SIM) 2830
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The Coves

Cades Cove, Tuckaleechee Cove, & Ware Cove – geologic ‘fensters’

Bulletin 58, Part 2, Knoxville Sheet
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Tripadvisor.com



END
So much to see in Tennessee, but not enough 
time to discuss everything.
Websites to visit:
     Tennessee State Parks
     Tennessee Natural Areas
     Tennessee Geological Survey
     Tennessee Dept. of Tourism
     USGS
     National Park Service
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