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Figure 1. Three perspectives of continental margins.  (a) Deformed margin as seen on the field trip simplified into a column.  (b)  Ancient North 
American margin in eastern Tennessee (was actually facing south, rather than east, located in the southern hemisphere with the equator passing 
just north [west] of here).  (c) Modern Atlantic margin off North Carolina.    
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HIGHLANDS OF THE WESTERN BLUE RIDGE
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Explanation

GSF
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Figure 2. (a)  Simplified geologic map of the Great Smoky Mountains National Park showing the simple
windows (Tuckaleechee Cove, TC; Cades Cove, CC; and Wear Cove, WC) and the minimum 
displacement (some 15 km) estimated on the Great Smoky fault (GSF) measured from southeast of 
Cades Cove to the trace of the fault on the edge of the Valley and Ridge to the northwest (red arrow). 
Gray dashed lines are metamorphic isograds: Bt–biotite. Gt–garnet. St–Staurolite. Ky–kyanite. (Modified 
by RDH from Southworth et al., 2005).

~15 km
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Footwall broken sequentially
forward as hanging wall locks
and master fault continues to
move.

1234

Paths of future thrusts

Duplex

Hanging wall

Hanging wall

Footwall

Unit A (weak)

Unit C (weak)

Unit B
(strong)

Footwall

Roof

1234

Imbricate
fault

blocks
(horses)

Floor

Figure 3. Formation of a duplex thrust system from originally horizontal sedimentary rocks.  The numbers indicate the sequence of 
formation of the blocks (horses) within the duplex in  sequence of anternating weak and strong sedimentary rocks, with the hanging 
wall locking and breaking the footwall to form block 1.  The hanging wall plus block 1 locks again and the footwall is broken to form 
block 2, etc.
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Figure 5.  Cross section from the Valley and Ridge (NW) through the front part of the Blue Ridge in southeastern TN.  The section 
crosses Tuckaleechee Cove and illustrates the model, based on the smaller-scale structure observed at Cedar Bluff, to explain the 
antiformal nature of the faults beneath and within Tuckaleechee Cove window and synclinal nature of the rocks northwest of the 
window.  p   – Older rocks southeast of Tuckaleechee Cove thrust up along the Great Smoky fault.   w – Wilhite Slate and related 
rocks.     – Cambrian(?) to Cambrian (Chilhowee Group and younger) rocks of the Miller Cove syncline.    r – Rome Formation.   c – 
Conasauga Group.  O  k – Knox Group. Osv–Sevier Shale. Om–Middle Ordovician rocks.  DM – Devonian and Mississippian rocks.  
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Figure 6. Panoramic view looking E toward Cedar Bluff in Tuckaleechee Cove window.  Rocks exposed here all belong to the upper part of the Knox Group 
(here called Jonesboro Limestone).  The Great Smoky fault that overlies these rocks would be present along the highest part of the ridge toward the SE. 
Several SE-dipping imbricate thrust faults are visible in the bluff that produced “rollover” anticlines or “snakehead” structures in the hanging wall. Photos taken 
in December 2011 then composited and edited in Photoshop 6™ July 2012.
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FIELD GUIDE

Drive east from Knoxville on U.S. 129 (Alcoa Highway) to Maryville, Tennessee, then southeast on U.S. 321/TN 
73 toward the Great Smoky Mountains National Park.  Stop at the large cut on the right immediately northwest of 
Chilhowee Mountain.

STOP 1.  Sevier Shale (Middle Ordovician), Guess Creek Block, and Blue Ridge contact (Great 
Smoky fault), Little River Gap, near Walland, Tennessee. Location: 35.7363° N, 83.8243° W.

PURPOSE:

Glyptograptus teretiusculus,  Dicellograptus sp.,  Reteograptus qeinitizianus,  
Pseudoclimacograptus sp.,  Didymograptus sp., Glyptogaptus sp.,  and Pseudoclimacograptus angulatus 

Nemagraptus gracillis Zone or the 
uppermost Glyptograptus teretiusculus 
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Chilhowee Group rocks

Sevier Shale

Sevier Shale

Sevier Shale

Sevier Shale (and sandstone)

(Cochran conglomerate)

Note: There are numerous subhorizontal slickensurfaces
parallel to the face of the cut indicating sinistral motion.

D
E
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NW

D

C

B
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A

BSE

Figure 7.  Sketch of the roadcut at Stop 1.  Sketch was constructed in the field from detailed photographs of the exposure in 1992 by 
Mark W. Carter, G. Landon Davidson, and James A. Heller as part of a term problem in a UTK graduate structural geology course (other 
data they collected are not included).
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The diagram is detailed enough that you should be able to locate yourself in this diagram as you 
walk along and look at the exposure.
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NOTE: 

NOTE: This is a stop where undergraduates are instructed in measuring planar structures and the differ-

the other fold-dominated where they are introduced to measuring planar structures and folds with a Brunton 

Cove.

STOP 2.  Miller Cove Syncline.  Location: 35.7234° N, 83.8189° W.

PURPOSE:

3
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NOTE:

and metamorphism.

Continue southeastward along U.S. 321/TN 73.  Note the sudden appearance of darker-colored, more highly 

and are in more highly deformed and metamorphosed (chlorite grade—note the greenish color, some due to 

STOP 3.  Tightly Folded and Cleaved Wilhite Formation (Walden Creek Group).  Location: 
35.6981° N, 83.8091° W.

PURPOSE:

NOTE:

explain the relationships in the small mesoscopic fold exposed here.  This is one of the places in the world 

Continue southeastward on U. S. 321/TN 73.
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Figure 8. Folds at Stop 3.  Note the shape of the folds compared with any you might have seen 
before in the Valley and Ridge, along with the presence of slaty cleavage.  Also see the photo 
on the left on the front cover of the guidebook for another fold located ~25 m to the NW. Former 
Clemson University undergrad Charlie Seijo for scale.  A comparison of the lack of trees at the 
time this photo was made with the trees present today dates this photo.
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(a)

(b)
Figure 9. (a) Overturned fold in Wilhite Slate following reworking of the roadcut along US 321 in 2012 by the Tennessee 
Department of Transportation (compare with the fold on the cover of the guidebook as it appeared before the slightly 
weathered material was removed).  The asymmetry of the fold and the thickening in the antiformal hinge  are still quite 
evident, and the bedding surface to the left still exposes slickenfibers of chlorite and Fe oxides (not visible in the photo), 
attesting to the multiple mechanism of folding.  The light-colored nearly vertical material in the fresh rock to the upper 
left are thin zones of recrystallized quartz oriented parallel to cleavage, not visible in the old exposure. (b) Primary 
sedimentary structures exposed by the reworking of the roadcut.  These features were not visible before, and serve as 
way-up indicators.
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STOP 4. Graded Beds in Channels in Upper Dean Formation (Great Smoky Group beneath Wilhite 
Slate).  Location: 35.6900° N, 83.7978° W.

PURPOSE:

NOTE: This is a great place to introduce the concept of strain partitioning, especially when students get out 
of the vans expecting to look at sedimentological features, which are rather spectacular here.

then immediately turn right and drive ~1 mi (1.6 km) to a small exposure of dolostone on the left side of the road.  

x
xxxx

xx

xx xxxxxxxx
xx

x
x x

β

Figure 10.  Equal-area plot of structural measurements in Wilhite Slate from Maddens Branch locality on US 64 
in SE Tennessee (From Hatcher et al., 1978, their Fig. 15).  Red dots—25 poles to bedding (S0).  x—location of 
the pole to the great circle (dashed line) best fit for the bedding data (β).  Purple dots—21 fold axes. Purple 
xs—poles to the same 21 fold axial surfaces. Green dots—23 poles to cleavage (S1).  Compare this small 
dataset with the plots of a larger dataset from the same rock unit distributed over a large area in SE Tennessee 
in Hatcher (1995, his Fig. 18–13).
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STOP 5. Great Smoky Fault at the Northwest Side of Tuckaleechee Cove.  Location: 35.6923° N, 
83.7710° W.

PURPOSE:

to view a vertical cliff to the northeast.

STOP 6.  Cedar Bluff inside Tuckaleechee Cove.  Location: 35.6775° N, 83.7204° W.

PURPOSE:

 
 

 
their  

 
 

see 

NOTE:

Return to U.S. 321/TN 73 stoplight. Turn right and continue eastward on US 321 toward Pigeon Forge.  Turn left 
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Cedar
Bluff
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Figure 11. Detailed geologic map of the interior of Tuckaleechee Cove window (by RDH and J. O. Costello, 
1986, originally published in Hatcher et al., 1989, and modifying a geologic map by Neuman and Nelson, 
1965).  Dashed faults crossing the window were mapped by tracing zones of shale chips of Sevier Shale 
separating the faults in the Knox Dolomite (called Jonesboro Limestone by the USGS).  Electronic graphic 
by J. Ryan Thigpen, 2004.
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STOP 7.  Great Smoky fault at east end of Tuckaleechee Cove.

PURPOSE:

STOP 8. Views from Foothills Parkway

PURPOSE:

NOTE:
type, structure, and topography.  My common practice here is to place the geologic map on the ground along 

STOP 9. Fold on Chilhowee Lake

PURPOSE:
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TN
73 73

MH/RDH '04

Jonesboro    Limestone

Jonesboro   Limestone

Great  Smoky (roof ) thrust  

Ojb
Ojb

Ojb

Zp

Ojb

Figure 9.  Sketch of Cedar Bluff made from photographs.  Ojb ñ Jonesboro Limestone (upper Knox Group). p�p ñ Pigeon Siltstone.  
Original drawing by Libby Martin, 1986; electronic version by Mark Hunter and RDH, 2004.

Figure 12. Sketch of Cedar Bluff made from photographs (see Fig. 6). Ojb—Jonesboro Limestone (upper Knox Group). Zp—Pigeon 
siltstone.  Compare  this sketch with the photo in Figure 5. Original drawing by Libby Martin, 1986; electronic graphic by Mark 
Hunter and RDH, 2004.
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Figure 13. Exposure of the Great Smoky fault on US 321 at the east end of Tuckaleechee Cove window.  The light-colored 
footwall rocks belong to the Knnox Group (here called Jonesboro Limestone), while the hanging wall rocks are clastic rocks 
belonging to one of the Precambrian or older Cambrian clastic units.  The ffault zone is rather thin and the rocks beneath 
relatively undeformed for a fault with 400 km of displacement.  The planar fabric in the hanging wall rocks is also an older 
foliation.
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NOTE:
here.

STOP 10. Chilhowee Lake W of Foothills Parkway

PURPOSE:
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(a)

(b)

Figure 14.  Recumbent fold in Wilhite Slate on U.S. 129 ALONG Chilhowee Lake.  (a) View from 
perpendicular to the roadcut. (b) View parallel to the hinge of the fold.
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Figure 15.  Folds of bedding developed parallel to slaty cleavage—passive slip folds?  U.S. 129 on Chilhowee Lake.
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Figure 16. Interbedded fine sandstone and slate with a carbonate debris flow at the right side of the photo.  The small fold, and other structures not visible in this 
view, provide hints that these rocks may be overturned.
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STOP 11. Conglomerate at Chilhowee Dam

PURPOSE:

End of Trip. Return to Maryville and Knoxville.
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(a)

(b)

Figure 17. Sedimentological and structural features in roadcut across US 129 from Chilhowee Dam. (a)  Slate pebbles with 
vein quartz pebbles stuck to them providing the appearance that the slate pebbles were mudballs when they were 
deposited and accreted pebbles suggesting they may have become armored (sometimes called armored mudballs). 
Orange-weathering clasts are dolostone.  (b) Slate and gray limestone cobbles in a matrix dominated by white vein quartz 
pebbles. Small dark objects in the limestone cobble are quartz grains, most of which are composed of clear quartz and may 
be frosted.  The dark gray cobbles that today are slate were likely mud when they were deposited.  Pocketknife is 8.5 cm 
long.
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Fault components (at Linville Falls fault in NC, demonstrated by scholarly 
nuclear engineer.

Hanging wall(older rocks)

Fault zone

Footwall(younger rocks;
note location of feet!)




