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CHAPTER I 

INTRODUCTION 

General Discus s ion 

The Valley and Ridge Province o f  East Tennessee  is characteri zed 

by several major thrust fault s ( Figure 1 ) . Thi s  study s eeks to inter­

pret the stratigraphi c  and structural relationships of a portion of the 

Saltville and Carter Valley faults .  The area includes much o f  the 

northeast portion of Hawkins County , Tennes see , and a small port ion o f  

south-central Scott County , Virginia ( Figure 2 ) . The irregular , some­

what elongate area extends diagonally acro s s  parts o f  three 7� minute 

t opographic maps ( sc ale: l/24 , 000 ) .  The maps are the Plum Grove 

( 179 SE ) ,  Church Hill ( 188 SW ) ,  and Kingsport ( 188 SE ) quadrangles o f  

the Tennessee Valley Authority ( Figure 3 ) . 

This report i s  mainly concerned with the rocks o f  the Conasauga 

Group . Int erest ing aspects  o f  the study include: ( l )  the excellent 

development �f  an algal limestone member near the middle o f  the 

Nolichucky Format ion , herein named the Bradley Creek Limestone Member; 

( 2 )  the disappearance o f  the Rogersville Shale as a mappable unit ; 

and (3 ) the convergence o f  the Carter Valley and Saltville faults .  

Detailed mapping was done in an effort to delineate l ithologies 

and structural features , and to as certain the interrelationships o f  

the Carter Valley and Stanley Valley thrust block str ike b elts 

( Figure 3 ) . In order to ac compli sh these obj e ctives , 18 miles o f  the 

l 



Figure 1. Major faults of E ast Tennes s ee. 
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Figure 2. Map showing location of study area ( in red ) . 
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Carter Valley and Saltville thrust sheet s have been studied and mapped 

in detail. The mapped area covers approximately 80 square miles. 

Purpos e  of Investigation 

The main purpose of this investigation was to study , analyze , 

and synthesize the lithostratigraphic relationships of  the Conasauga 

Group in Carter and Stanley valleys. It is hoped that this study 

will provide us eful data and a more concise picture of the Cambrian 

stratigraphy of  East Tennes see. 

Previous Investigations 

5 

Previous investigations in the area have been limited to regional 

geologic studie s of a reconnaissance nature. Safford (1869) made 

numerous references to Hawkins County and mentioned the Cambrain shales 

and limestones in Carter and Stanley valleys. 

Campbell (1894) made an excellent map of the area which shows the 

distribution of the rock unit s fairly accurately , but due to the small 

scale of  the map , many stratigraphic and structural features were not 

indicated ( Figure 4). 
Butts (1933, 1940) des cribed the lithology , distribution , and 

fauna of  most of the unit s in the same thrust blocks to the northeast 

in Scott County , Virginia . 

Sanders (1952) mapped the rocks of the footwall of the Saltville 

fault in the Plum Grove quadrangle and northward t o  the Virginia line 

in the Church Hill quadrangle. 
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Rodgers ( 195 3 ) , in a compilation map of East Tennes see , shows 

practically the same units as Campbell , however , Rodgers separated the 

Knox Group into five formations in the Carter Valley thrust block . 

Present Investigation 

The pre sent investigation represents the first and only thorough 

and detailed geologic work in the area .  Consequently ,  several new 

findings have been uncovered . The author has interpreted the local 

facies of the Conasauga Group and has attempted to fit hi s findings 

into the regional facies framework . 

7 

The field work was completed dur ing the summers of 1965 and 1966 . 

Standard geologic procedures were employed in the detailed mapping . 

Lithologies were plotted by selected colors and the att itude of beds 

was determined with a Brunton compas s .  All contact s were traversed by 

foot . In areas of abundant bedrock exposures , as i s  the case throughout 

much of the area , traverses were undertaken with the objective of 

walking-out and mapping a given cont act . Areas underlain by the Knox 

Group have the least bedrock exposures and were oft en traver sed across 

strike or in a random fashion . 



CHAPTER II  

STRATIGRAPHY 

Introduction 

The first phase of this study was the preparation o f  a detailed 

geologic map . The principal emphasis in the subdivision o f  the strata 

was the phys ical recognition o f  the stratigraphic unit s for mapping 

purposes. As us ed in thi s  report , stratigraphic c las sifi cation refers 

to a lithostratigraphic clas sification--the organization of rock 

strata , in natural sequence ,  into units which may be di fferentiated 

by their lithologic character . 

Because the different l ithologic  type s c ommonly intergrade in 

varlous degrees in nature , and because the beds formed by these litho­

logic types and their intergradations c ommonly are intricately inter­

strat i fied and intertongued , lithostratigraphic c lassification is not 

always a clear-cut and exact pr::Jc edure . On the contrary , individual 

j udgment will produce cons iderable variations . 

The maj or c oncern of the earlier workers in this area (Campbell , 

1894) , and ( Butt s ,  1933 , 1940 ) was the recogniti on of t ime-rock unit s . 

Consequently , stratigraphic names ,  some o f  which were ne ver clearly 

defined , were introduced into the area by the inspection o f  a few 

ideally exposed sections . 

8 



General Discussion 

Approximately 6,500 feet of Lower Paleozoic sedimentary rocks 

crop out in the study area. The general lithologic variations and 

thicknesses of units mapped are presented in the columnar section in 

Figure 5. The rocks crop out in northeast-southwest trending belts 

which are separated by major thrust faults--the Carter Valley, Salt­

ville, and Town Knobs faults. Each thrust block strike belt is named 

from the valley in which the rocks occur, a�d includes the area from 

one major thrust fault to the next. 

Rocks mapped in the thrust blocks range in age from Early 

Cambrian to Middle Ordovician. Rocks of Late Mississippian �e occur 

in the footwall of the Saltville fault throughout its extent in the 

area. The names and type localities of i;.h� units mapped by the writer 

are listed in Table I. 

The Rome Formation, the oldest rock unit recognized in the 

Carter and Stanley valleys thrust blocks, is exposed in the hanging 

wall adjacent to thrust faults. 

9 

Throughout most of the extent of the strike belts in the mapped 

area ,  the Conasauga Group is represented by six formations of the central 

phase as described by Rodgers (1953, p. 49). However, in the north­

eastern portion of the area, the Honaker Dolomite facies of the south­

eastern phase is recognized. 

The Knox Group consists of siliceous carbonates and corresponds 

to the northwestern phase (northwest of the Pulaski fault) as described 
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TABLE I 

NAMES AND TYPE LOCALITIES OF FORYATIONS 

Age Group Formation 

s::: m •rl Pennington p, p, '-< Formation •rl Q) (}) p, (}) p, •rl :::::> 
(}) 
(}) 

·rl 
� 

.... _......... ...... �1-/1.4--" ...... _.,_..., 4- ..-'l 

� ...,._..� '·�'rv'-"'��� 
Sevier 

Shale 

Q) ro 
.-l � Lenoir 'd 'd ro Limestone ·rl @ � ..'>j 0 ·rl 

� (Mosheim u 
Member ) 

s::: m 
·rl CJ Masc ot ·rl :> Dolomite 0 'd '-< 0 

Kingsport 
Formation 

'-< Q) :X: :;. 0 0 s::: H � Longview 
Dolomite 

Chepultepec 
Dolomite 

Name and Type Locality 

Campbell , M . R ., 1893. Name taken 
from Pennington Gap , Va . , but type 
section was described at Big Stone 
Gap , Va . 

Keith , A . , 1895.  Named for 
exposures in Sevier County , 
Tenn . 

Safford , J .  M . ' and Killebrew , J . B . '  
1876. Named for exposures at Lenoir 
City ,  Loudon Co . ,  Tenn . 

Ulrich , E . O . , 1911 . Named for 
exposures at Mosheim , Green County , 
Tenn . 

Oder , C . R . L . , and Miller , H .  W. , 194 5 . 
Named for exposures at Mas c ot , Knox 
County , Tenn . 

Oder , C . R . L . , and Miller , H .  W . , 1945. 
Named for exposures at Kingsport , 
Sullivan County , Tenn . 

Butts , Charle s , 1926 . Named for 
exposures at Longview , Shelby County , 
Alabama . 

Ulrich , E . O . , 1911 . Named for 
exposures  at Chepultepec ,  Blount 
County , Alabama 

I 
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TABLE I ( cont inued ) 

Age Group Formati on Name and Type Loc al ity 

Copper Ridge Ulrich , E . O . , 1911 . Named for >< Dolomite Copper Ridge at Thorn Hill , Grainger 0 s::: � County , Tenn . 

Maynardville Oder , C . R . L . , 1934 . Named for f.; 
Formati on Maynardville , Union (]) exposures near p., � County , Tenn . 

Nolichucky Campbell� M . R . , 1894 . 
Formation Keith , Arthur , 190 5 . Named for 

exposures along the Nolichucky 
River , Greene County , Tenn . 

t---

Maryville Campbell , M .  R .  , 1894 . 

s::: Formati on Keith , Arthur , 1895 . Named for 
cd exposures at Maryville , Blount o.-f 
f.; County , Tenn . 'S cd 
cd gp u cd Ul 

1894 cd Rogersville Campbell , M .R . , s::: 0 Shale Keith , Arthur , 1896 . Named for u 
exposures near Roger sville , Hawkins 
County , Tenn . 

(]) rl 'd 
Campbell , M . R . , 1 894 . 'd Rutledge o .-f 

� Formation Keith , Arthur, 1901. Named for 
exposures near Rutledge , Grainger 
County , Tenn . 

Pumpkin Rodgers ,  J . '  and Kent , D . F . , 1948 . 
Valley Named for exposures in Pumpkin Valley 
Shale Hawkins County , Tenn . 

f.; 
1891 . (]) Rome Hayes , c. w.' Named for expos-� 0 Format ion ure at Rome , Floyd County , Georgia . H 
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by R.:::.dgers (1953 , p. 53). All five format ions are present and ident i fi­

able, However , outcrops are sc arce and the units must be separated on 

the basis o f  residual products and topographic expression . 

The Chickamauga Group corresponds to the rocks described by 

Rodgers (1953 ,  p .  76) in belts southeast of the Chestuee and Dumplin 

Valley faults and of the Saltville fault northeast o f  Morristown ( Gray 

Belt o f  Safford ) . In this group , the Lenoir- and Mosheim-type l itho­

logies were mapped together ; they are overlain by the Sevier Shale . 

The youngest preserved unit involved in the faulting is the 

Pennington Format ion of Late Mississippian age , which occurs in the 

footwall of the Saltville fault . 

Problems encountered in mapping , such as scarc ity o f  outcrops , 

identi fication of formations in a faulted sequence , plac ing o f  contact s  

between transitional units , and the mapping of units o n  weathered 

versus freshly broken bedrock , are discussed under the description of 

each formation. Facies relat ionships are discussed under the heading 

o f  Fac ies R.elationships and Interpretation o f  the Conasauga Group . 

A list of the locat ions o f  measured section is given in Table II 

and are shown on Plate  II . 

Description of Rock Units 

Rome Formation 

The Rome Formation is the oldest mapped unit  exposed in the area 

under investigat ion, For the most part , it  consists ·:::Jf variegated 



Section No . 

SV-1 

SV-2 

SV-3 

SV-4 

SV-5 

SV-6 

SV-7 

SV-8 

SV-9 

SV-10 

SV-11 

SV-12 

SV-13 

CV-1 

CV-2 

CV- 3 

CV-4 

CV-5 

14  

TABLE II  

LOCATION OF  MEASURED SECTI ONS 

Loc ation ( Tenn . Coord. )*  

2 , 927 , 600E . , 794 , 200N . 

2 , 9 39 , 400E . , 800 ,500N . 

2 , 946 , 000E . , 808 , 900N . 

2 , 972 , 400E . , 815 , 050N . 

2 , 919 , 300E. , 786 , 100N . 

2 , 919 , 900E . , 79 3 , 200N . 
and 

2 ,920 , 950E . , 79 3 , 750N . 

2 ,9 32 , 600E . , 801 , 550N . 

2 , 9 37 , 000E . , 805 , 250N . 

2 , 944 , 300E . , 807 , 650N . 

2 , 948 , 550E . , 8ll , OOON . 

2 , 943 , 250E . , 809 , 850N . 

2 ,922 ,750E . , 792,900N . 

2 ,987 , 550E . ,  816 , 800N .  

2 , 932 , 650E . , 786 , 500N . 

2 , 940 , 850E . , 790 , 800N . 

2 , 960 , 000E . , 801 , 50 0 N .  

2 , 980 , 750E . , 808 , 650N . 

2 , 924 , 200E . , 782 , 900N . 

Unit Measured 

Nolichucky Formati on and 
Maryville Format ion 

Nolichucky Formation 

Bradley Creek Limestone 
and Maynardville Format ion 

Nolichucky Formation 

Maynardville Formation 

Composite se ction of 

Pumpkin Valley Shale 

Rogersville Shale 

Rogersville Shale and 
Rutledge Format ion 

Bradley Creek Limestone 

Bradley Creek Limestone 

Rutledge Format ion 

Maryville Format i on 

Rogersville Formation 

Nolichucky Formation 

Bradley Creek Limestone 

Nolichucky Formation 

Nolichucky Format i on 

Rogersville Shale 



Section No . 

CV-6 

CV-7 

CV-8 

CV-9 

CV-10 

CV-11 

TABLE II ( cont inue d )  

Location (Tenn . Coord . )  

2 ,928 , 750E . , 782 , 800N . 

2 , 929 , 150E . , 782 , 5 00N .  

2 , 929 , 750E . , 787 , 300N. 

2 , 929 , 900E . , 787 , 600N . 

2 , 9 36 , 500E . , 791 , 700N . 

2 , 989 ,250E . , 816 , 5 00N . 

Unit Measured 

Bradley Creek Lime stone 

Maynardville Formation 

Rogersville Shale 

Rutledge Format ion 

Rutledge Format ion 

Rogersville Shale 

*Tennessee  c oordinates  are given at midpoint of the sect ion . 

1 5  



claystones* and siltstones and arenite-textured dolomites . Sandstone 

16 

beds are prominent in some areas and thin limestone beds occur locally . 

The sandstone is mostly fine- to medium-grained , grayish-brown to red , 

thin-bedded , micaceous , and some beds are very glauconitic . The thick-

nes s  o f  the formation cannot be as certained in this area because the 

bas e of the Rome is c oncealed by faulting . However , a complete s ection 

is exposed in the Stony Creek syncline northeast of Elizabethton and 

the thickness  is approximately 1 , 200  feet ( Rodgers , 1953 , p .  4 5 ) .  

Various workers have placed the contact o f  the Rome Formation with 

the overlying unit at different lithologic and time-stratigraphic 

boundaries . As originally defined by Hayes (1891 ) ,  the Rome Formation 

extends downward from the highest of several prominent sandstone beds 

below the Conasauga Shale . Later , Hayes and Keith extended the name t o  

include strata above the sandstone beds up to  the base of the first blue 

limestone bed ( Rodgers , 1953 , p .  43 ) .  In the Estillville Folio ( 1894 ) ,  

which c overs the area presently under investigation , and in the Bristol 

Folio ( 1899 ) which c overs an area to the east , Campbell referred to thi s  

same general interval a s  the Russ ell Formation . To the southeast , 

especially in northeast Tennessee , the Rome Formation has previously 

been mapped as the Watauga Shale ( Keith , 1903 ) .  Rodgers ( 1 953 , p .  44 ) 

referred to the Rome Formation in that area as the "Watauga dolomite 

phase . "  Rodgers and Kent ( 1948 , p .  7 )  excluded the strata between the 

*Claystone is used throughout this report in pre ference to shale . 
It indicates grain size and is not used in a structural sens e . 
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uppermost sandstone bed and the massive , blue limestone unit from the 

Rome Formation and called this lithologically mappable unit the Pumpkin 

Valley Shale . Therefore , the restricted Rome Formation o f  Rodgers and 

Kent is the same as that originally defined by Hayes. Presently , most 

geologists working in the Valley and Ridge in East Tennessee follow 

this nomenclature . 

The Rome Formation is not very well exposed in the area under 

investigation . Sandstone beds decrease and are practically absent in 

the northeastern part of the area .  In the southwestern part o f  the 

Plum Grove �uadrangle in Stanley Valley , the c ontact between the Rome 

Format ion and the Pumpkin Valley Shale is well exposed in several places 

and a prominent dolomite bed occurs about 30 feet above the sandstone 

bed marking this c ontact . In mapping northeastward ,  the sandstone beds 

decrease in thickness and in abundanc e and the c ontact is drawn j ust 

below the dolomite bed which occurs in the Pumpkin Valley Shale . This 

dolomite bed forms a prominent ledge on most hillsides and is easily 

recogni zed . 

The Rome Format ion is a relat ively easy unit to  ident i fy .  Even 

though it is vert ically a very heterogeneous format ion , laterally , the 

unit exhibits several characterist ic and unifying features . Its most 

dist inctive feature is the red to grayish-red to maroon color . Mud 

cracks , ripple marks , rain imprints , swash marks , and other primary 

depositional features are abundant . The siltstone , claystone , and 

dolomite beds are finely laminated . 



In mapping the Rome Formation, dolomite layers were found to  be 

more common in outcrop than any other type lithology . A persi stent 

dolomite unit, 20 to 30 feet thick, can be trac ed on the northwest 
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slope of th e Rome ridges , approximately 60 to 80 feet below the crest 

of the ridge, and approximately 400 feet strat igraphically below the 

Rome and Pumpkin Valley contact . The dolomite unit generally shows 

many fine fractures which have been filled with white chert cement . On 

weathered sur faces, the dolomite exhibits a yellowi sh-brown iron stain 

coat ing . This dolomite unit is the lowest ( oldest) hori zon marker 

wh ich occur s  on the hanging wall of the maj or thrust faults in the area . 

From the we stern edge to the eastern extent o f  the mapped area , 

more carbonate s  and le ss  c last i c s  occur in the Rome Format ion to the 

east and southeast . 

The Rome Formation i s  sparingly fos siliferous but the oc currence 

of Olenellus indi cates  an Early Cambrian age . 

Conasauga Group 

Introduct ion 

The Conasauga Group was named for exposures  along Conas auga 

River in Whit field and Murray Counties, Georgia ( Hayes, 1891 , p .  1 43 ) . 

In the type area, the Conas auga Group i s  dominantly a s ilty claystone 

but contains lenses and layers of blue-gray limestone . The s ix forma­

t ions of the central phase of the Conasauga Group (Rodgers , 1953 , 

p, 49) are recogni zable in the Carter and Stanley valleys thrust blocks . 
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However, in the Cloud Ford to Morrison City area, the Rogersville Shale 

thins to less tnan four teet $nd cannot be located by its topographic 

expression. With the thinping of the Rogersville, the �nterval between 

the Pumpkin Valley Shale an4 the Nolichucky For�ation i� mapped as the 

Honaker Dolomite. 

Formations of the Conasauga Group are readily distinguished in 

an unbroken sequence. The claystone and argillaceous siltstone litho­

logies of the Pumpkin Valley, Rogersville, and Nolichucky units are 

easily differentiated in a faulted sequence by their respective colors. 

Limestone members of the Rutledge, Maryville, Nolichucky, and Maynard­

ville are easily identified, but the dolomite members o f  the Rutledge 

and Maryville are very difficult if not impossible to differentiate 

in a faulted sequence. The average thickness of the Conasauga Group 

is 2,130 feet. Locations of measured and/or described rock units are 

listed in Table I I , page 14. 
The rocks of the Conasauga Group are slightly fossiliferous, 

but in this study a detailed examination of the fossil content was not 

attempted, Comprehensive paleontological studies of the Conasauga 

rocks are recorded by Ulrich (1911), Hall and Amick (1934), Butts 

(1926, 1940), and Resser (1938). 

Pumpkin Valley Shale 

Rodgers and Kent (1948, p. 7) restricted the Rome Formation by 

excluding from its top a clastic unit of Early Middle Cambrian age and 

introduced the name Pumpkin Valley Shale for this unit. In the type 



section in Lee Valley, Hawkins County , they measured 360 feet of thi s  

unit between typical Rome lithology and l imestone of the Rutledge 

Format ion. 

In Stanley Valley in the sout�western part of the Plum Grove 

quadrangle (measured section SV-6 ) ,  the Pumpkin Valley Shale i s  

appr.Jximately 290 feet thi ck and cons i st s  of about 140 feet of green 

and maroon s ilty claystone , succeeded by 55 to 60 feet of alternate 

mass ive , blue , "ribboned" limestone and green claystone ; thi s  unit i s  

overlain by about 9 5  feet of green claystone whi ch c ontains thin beds 

of limestone near the top . The green and maroon s ilty claystone s are 

laminated , thin-bedded , and weather t o  a thin , acid soil . Beds o f  

dolomite up to  one foot thi ck occur near the base of thi s  unit . The 

l imestone beds in  the Pumpkin Valley are mas s ive , lithographic , and 

c ommonly "ribboned" with dolomite .  The green claystone unit i s  very 

thin-bedded , slightly silty , and c ontains numerous thin layers o f  

l ime stone . 

Measured Sect ion SV-6 . Composite section of the Pumpkin Valley Shale . 
Sect ion located one mile s outhwest of Looney Bapti st Church . 
Tennes see Coordinates--2 ,919 ,900E . , 793 , 200N . , and 2 , 920 , 950E . , 
79 3 , 750N . 
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Unit Number De script ion o f  Unit Thi cknes s  

Rutledge Format ion 
44. Dolomite , brown , highly weathered 

Pumpkin Valley Shale 
43. Claystone , grayish-green ,  s ilty . . . . . . . .  . 
42 . Limestone , grayish-blue to  blue , sublithographi c; 

"ribboned" with dolomite . . . . . . .  . 
41 . Claystone , green , s ilty , with thin beds o f  

brown s ilt stone ; unit partly covered . .  

28 ' O "  

3 '  4 "  

64 ' 0 "  



40 . 
39 . 
38 . 
37. 
36. 
35. 
34 . 
3 3 .  
32. 
31 . 
30 . 
29 . 
28 . 
27 . 
26 . 
25 . 
24 . 
2 3. 
22. 
21. 

20 . 
19 . 
18. 
n. 

16 . 
1 5 . 

14 . 

1 3 .  

12. 
11. 

Limestone , same as unit no . 42 . 
Covered . 
Limestone , same as unit no . 42 . 
Covered 
Limestone , same as unit no . 42. 
Covered . . 
Limestone , s ame as unit no . 42 . 
Covered . . . 
Limestone , same as unit no . 42 . 
Claystone , grayish-green , s ilty 
Limestone , same as unit no . 42 . 
Claystone , same as unit no . 31 . 
Lime stone , same as unit no . 42 . 
Claystone , same as unit no . 31 . 
Limestone , same as unit no . 42 . 
Claystone , same as unit no . 31 . 
L imestone , same as unit no . 42 . 
Claystone , same as unit no . 31 . 
Limestone , same as unit no . 42 . 
C laystone and s ilt stone , green to gray t o  
maroon ; unit mostly covered . .  
Dolomite , gray to brown , laminated , silty 
Silt stone , maroon . .  
Dolomite , same as unit no . 20 
Silt stone with interbedded c laystone , mostly 
maroon with scattered green . . . 
Dolomite , same as unit no . 20 . 
Claystone , green , brown , and maroon , sandy ; 
much int erbedded silt stone . . . 
Dolomit e ,  gray to brown , mas s ive , highly 
weathered 
Claystone and s ilt stone , green and maroon , 
sandy • 

Dolomite ,  same as unit no . 14 
Claystone , green , s ilty 

Total thickne s s  

Rome Formation 
10 . Sandstone , brown , medium-grained , highly 

weathered . . . . . . 
9 .  Claystone , green , interbedded with s iltstone . 
8 .  Dolomite , dark gray , "ribboned" with s iltstone . 
7 .  Claystone , green to brown . .  
6 .  Sandstone , very fine-grained , browni sh-red ; 

5 .  
some interbedded dolomite . . . 
Claystone , red t o  brown , interbedded with 
silt stone 

6 1  8 "  
2 1  6 "  

5 "  
2 1  2 "  
1 1  1 "  
11 9 "  

5 "  
3 1  8"  

1 5  I 0"  
2 1  6 "  
2 I 4 II 

1 I 3 11 

5 1  8 "  
2 1  6 "  
1 1  2 "  
1 1  4 "  
2 I 011 

3 1  8 "  
2 1  0 "  

99 1 o" 
1 1  2 "  
1 I O" 
9 1  0 "  

9 I 3 "  
1 I 4 "  

9 1  2 "  

8 "  

9 1  O" 
6"  

1 1  9"  

285 1 3"  

8"  
1 1  4 "  

6 "  
4 I 8 "  

1 I f II 

12 1 8" 
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4, Sandstone , fine- to  medium-grained , mas sive , 
brown , micaceous , slightly glauconit ic. 

3. Clayst one , dark gray , silty . . .  
2 .  Silt stone , medium-grained , brown , very 

argillac eous . . . . . . . . . . . . .  . 
1. Siltstone , medium-grained , red , laminated , 

3" bedding . . . . . . . . . . . . . . . . . 

8 "  
8 "  

9"  

2 '  6"  

In  Carter Valley , the Pumpkin Valley Shale ranges i n  thicknes s  
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from 160 to 200 feet . In thi s thrust block , limestone beds are notably 

absent from the format ion when c ompared to the mas sive limestone beds 

whi ch oc c ur in the upper part o f  the unit in Stanley Valley . In 

Carter Valley in the Church Hill quadrangle , the Pumpkin Valley Shale 

is absent due to fault ing . 

The upper boundary of the Pumpkin Valley Shale i s  drawn at the 

top o f  the highest green claystone unit . The upper part o f  the forma-

t ion and the limestone member of the Rutledge Formation are more 

sus ceptible to erosion and are valley formers .  The clasti c s  of the 

lower part generally underlie relat ively steep slopes ,  especially 

where the Rome Formation is exposed . 

Several different features help to  differentiate the Pumpkin 

Valley Shale from other format ions in the Conasauga Group . Chie fly , 

the Pumpkin Valley i s  recognized by its strat igraphi c  position above 

the Rome Formation and below the l imestone member o f  the Rutledge 

Format ion . Also , the claystone in the upper part of the format ion 

i s  distinguished by it s green to grayi sh-green c olor . The lower part 

of the formati on is characterized by maroon color and the occurrence 

of s ilty and sandy beds . 



2 3  

Resser ( 1938 ) and Fox ( 1943) applied the name Rutledge t o  strata 

o f  similar lithology , pos ition , and fauna as  those now included in the 

Pumpkin Valley Shale, Facies relati onships of the Pumpkin Valley Shale 

are di scussed on page 59 . 

Rutledge Formati on 

The Rutledge Formation was named for exposures near Rutledge , 

Grainger County , Tennessee by Keith ( 1896) , but was first reported by 

Campbell ( 1894 ) .  In the type sect ion , the Rutledge i s  largely lime­

stone but in the study area it is divi s ible into two members , a lower 

limestone unit and an upper dolomite unit . There fore , the term 

"Format ion" i s  pre ferable to "Limestone " as a format i onal surname . 

Outcrops of the Rutledge Formation are scarce , due in part t o  

the soluble nature of the rocks , and i n  part to  the c olluvial material 

of the Rome and Pumpkin Valley which covers the lower strat igraphic  

interval of the formation . In the Church Hill quadrangle , the Rutledge 

is absent in Carter Valley due to fault ing ( Plat e  I ) . It has also been 

faulted out in the west-centr al part of Stanley Valley ; in other parts 

o f  Stanley Valley in the Church Hill quadrangle , it has been repeated 

by faulting . Therefore , exposed sections whi ch repres ent total th ick­

nesses  o f  the Rutle�ge Formation are limited to  the s outhwest porti on 

o f  the area . 

In Carter Valley , a complete section of the Rutledge Formation , 

442 feet th ick , is exposed in the vicinity o f  Amis Chapel (measured 

s ect ion CV-10 ) .  The description o f  thi s  section is given below . The 



format ion thins to 360 feet one-half mile west of Oakdale Church 

(measured section CV-9) . In Stanley Valley , the Rutledge Formation 

is 315 feet thick in the ·;i c ini ty of Jenkins Church ( measured section 

SV-ll) and the unit thins to 230 feet in the area one-half mile north 

of Bethel Church ( measured section SV-8) . 

Measured Sect ion CV-10 . Sect ion of the Rutledge Format ion . Loc ated 
along Bradley Creek at Amis Chapel . Tenne s see coordinates--
2 , 936 , 500E . , 791 , 700N . 
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Un1t Number Des cript ion of Unit Thi cknes s  

Rogers ville Shale 
12. Claystone , pale olive , silty 

Rutledge Formation 
Dolomite Member 

11 . Dolomite , medi urn-gray to grayish-bla.ck , 
lut ite textured ; unit incompletely exposed . 

Limestone Member 
10 . Limestone , light gray to blue , mas s ive , 

"ribboned" with dolomit e. . 
9. Covered . . . . . . .  . 
8. 
7 . 
6 .  
5. 

Limestone , 
Covered 
Limestone , 
Covered . . 

same as unit 
. 

same as unit 
. . 

no . 

no . 

10 . 

10. 

4. Limestone , grayish-black , lut it e-t extured ,  
strongly "ribboned" with dolomite . . 

3, Cover ed . . . . . . . . . . . . . . . 
2 .  Limestone , interbedded with dolomite ; one 

and two foot int ervals covered . .  

Total Thicknes s  

Pumpkin Valley Shale 
1. Claystone , oli ve-gray to green ; cont ains 

. . 350' 2 "  

10 ' O" 
6 '  2 "  
7 '  6" 
4 '  8 "  
3 '  O" 
7 ' 1 "  

8 '  3" 
12 ' 2 "  

33' o" 

442 ' o" 

dolomite beds up to three inches thick . . . . . . .  30 ' O" 
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Limestone Member 

The l ime stone member i s  medium dark-gray to grayi sh-blue , 

luti  te-text-ured , medium- to thi ck-bedded , and where weathered it i s  

l ight grayi sh-blue and exhibits  a "ribboned " o r  straticulate appearance; 

the strat iculat ions are due to minute amount s of silto The only 

occurrence of oolite s  in the Rutledge obs erved by the writer was i n  

the Bethel Church are a .  Here , the ool ites  are white and s i l i c i fied . 

In mos t  section where the thickne s s  of the Rutledge can be 

asc ertained ( measured section CV-10 ) ,  the l imestone member averages 

90 feet in thi ckne s s . In Stanley Valley b etween Chapman Cemetery and 

Came ron Church , the measured thickne s s  o f  the l imestone member exc eeds 

200 feet . The greater thickness  o f  the l imestone member is probably 

due to fault ing within the l imestone unit . In the abo ve mentioned 

area , the contact between the Pumpkin Valley and Rut ledge is obscured 

by colluvium , and in places alluvial material occupying the valley o f  

Stanley Valley Creek . 

Dolomite Member 

The dolomite member is fine- to medium-crystalline , dark-gray 

to grayish-black , medi urn- t o  thi ck-bedded , and ·the rocks give off a 

petroli ferous odor on a freshly broken surface . When weathered , the 

dolomite  is grayish-brown and megascopic ally the unit show a "hachured" 

appearanc e .  



Rogersville Shale 

The Rogers ville Shale is predominantly a dusky-yellow to pale 

olive claystone . The unit contains s ilty layer s , especially near the 

base ; dolomit e  beds up to three feet thick are common in the upper 

one-third of the unit . Upon weathering , the c olor of the rock tends 

to change to a lighter green or yellowish-orange color . 

The Rogersville i s  very widespread and i s  an excellent marker 

unit in the central phase o f  the Conas auga Group . The Rogersville 

is very well exposed in both Carter and St anley valleys . The south­

western portion o f  the Cart er Valley road i s  on the outcrop belt of 

the Rogersville . It i s  a very per s i stent unit and i s  easily traced 

s ince it forms gentle knoll s whi ch typic ally are barren of soil . 

Where soil i s  developed on the unit , it is shallow , ac id , and green 

and orange flaky chips are abundant . The flaky clay chips are very 

diagnostic of the weathered Rogersville and serve to distinguish it 

from any other claystone unit in the area, 
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'I'he average thickne s s  of the Rogersville Shale in Stanley Valley 

is 90 feet , but it is somewhat thinner in Carter Valley . In the 

so uthwest part of Carter Valley , where Young Branch crosses  the 

Carter Valley road (measured section CV-5) , the Rogersville i s  66 feet 

thick and gradually thickens to the northeast to about 80 feet in the 

Oakdale Church area (measured sect ion CV-8 ) .  The Rogersville maintains 

this approximate thicknes s to the northeast until in the area one mile 

west of Cloud Ford , the unit th ins to about 10 feet (measured s ection 



CV-11) . Near the Newland Cemetery , four mile s east o f  Cloud Ford , the 

Rogers vi lle Shale is only three feet thi ck . In the Morri son City 
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area , the Rogers ville Shale i s  approximately six feet thick . The 

Morrison City area represents  the western ext ent o f  the Honaker Dolomit e . 

Campbell ( 1 894 , p .  2 )  recognized the dolomite facies  o f  the 

Rogers ville and stated : "In Cart er Valley east o f  Cloud Ford thi s 

format ion become s a dark , s il i c eous limestone ( dolomite) , whi ch 

cannot be separated from the limestones (dolomites) abo ve and below. " 

Later , Butts (19 33) mapped the same strike belt in Scott County , 

Virginia , and called thi s  interval the Honaker Dolomite. In a railroad 

cut on the Clinchfield Railroad where it is crossed by the Southern 

Railroad and the Carter Valley road , one and one -half mile we st o f  

Cloud Ford , the writer measured 45 feet o f  Rogersville Shale 

(measured section SV-13) . At this loc ality , the Rogers vi lle is dark 

greenish-gray to grayish-black , very dolomitic , and contains thin 

dolomite beds throughout the format ion . 

The Craig Lime stone Member o f  the Rogers ville Shale doe s  not 

occur in the mapped areas . However , it i s  thi s  writer ' s  opinion that 

in the Carter and Stanley valleys area , the Craig interval i s  

incorporated in the basal part of the dolomite member o f  the Maryville 

Format ion, Rodgers and Kent ( 1948 , p. 10-11) measured 47 feet of the 

Craig Limestone Member in the Lee Valley sect ion overlain by s ix feet 

of green clayst one . Near Rutledge , 85 feet of the Craig Limestone 

Member is expos ed in a quarry and i s  separat ed from the overlying 

Maryville by 17 feet o f  green claystone. Rodgers and Kent ( 1 948 , 
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p. 10) stated that , "In general, the member thins to  the west and north­

west and thickens to the east and s outheast . A few miles east-northeast 

of the Lee Valley s ection , the overlying shale unit thins to extinc tion , 

and the Craig Limestone Member merges with the lithologi c ally similar 

Maryville Limestone." 

Maryville Formation 

The chie f lithology of the Maryville in the type s ection i s  

limestone. However , in  Carter and Stanley valleys , the carbonate 

s equenc e  (Maryville ) between the Rogersville Shale and Nolichucky 

Formation can be divided into two units ,  a lower dolomite member and 

an upper limestone member. For this reason , it i s  preferable to refer 

to the unit as the Maryville Formation . 

Exposures o f  the limestone member o f  the Maryville Formati on 

are abundant. However , th e dolomite member oc curs in the valleys and 

a complete sect i on c ould not be found well enough exposed to be 

measured and des cribed. The Maryville and Noli chucky c ontact i s  

expressed  topographically b y  a prominent row of  knobs . The Noli chucky 

c aps the hills with 20 to 40 feet of silty claystone and the limestone 

member of the Maryville occupies the northwest slope of this row o f  

knobs. The dolomite  member occ upies the lower portion of the northwest 

slope and the s outheast part of the valley down to  the Rogersville 

Shale . 

No fos s ils were found in  the Maryville Format ion in the area 

under investigati on. However, Rodgers ( 1953 , p .  51) stated that the 
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contact between the Maryville and Nolichucky formations is approxi-

mately the contact between the Mid�le and Upper C�brian Serie� . 

Dolomite Member 

The dolomite member averages 540 feet in thickne s s . It is fine-

to medium-crystalline , dark bluish-gray to grayish-black , medium- to 

thick-bedded , and where weathered , the beds are grayish-brown and tend 

to become rounded . On a freshly broken surfac e ,  ma�y of the �o�omite 

beds have a petroliferous odor . 

The writer found a key bed or "marker bed" which occurs in the 

dolomite member. The "marker bed , "  a medium light gray , lutite-textured , 

thi ck-bedded dolomite , is  25  to 30 feet thi ck and occurs 1 5 0  feet from 

the top of the Maryville Format ion . Upon weathering , the beds are very 

light gray to grayish-white and can be r�adi�y tra�ed along strike and 

in a faulted sequence . The weathered beds closely resemble some of  the 

dolomite beds in the Mascot Dolomite .  The "white dololllite " marker bed 

is persistent in both Carter and Stanley valleys and c an be relied upon 

as a horizon marker since the strat igraphic interval between it and the 

top of the Maryville Formation remains constant . To the northwest in 

the Lee Valley section , the writer studied the Maryville section and 

located the "white dolomite "  marker bed at approximately the same 

stratigraphic posit ion . The writer spent s everal days with D .  C .  H�pey 
in the Looney ' s  Gap , Burem , and Pres smen ' s  Home quadrangles to the west 

and s outhwest studying the lithology of the Conasauga Group . The "white 

dolomite "  marker bed i s  pre sent in the dolomite memoer in all al"eas 



exc ept Caney VaLl ey .  Here , the limestone member o f  the Maryville 
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Format ion th i ckens to more than 200 feet ; however , the "white dolomite " 

marker bed ::: an still be recogni zed in the l imestone unit . 

L imestone Member 

The l imestone member of the Maryville Formation is mas s ive , 

medium dark-gray to grayish-black , and medium- to thick-bedded .  Several 

di fferent textures are common ; fine- to medium- to coarsely crystalline , 

lithographic , oolitic , and pisolitic . The top 2 5  feet o f  the unit i s  

s ilty in the zone trans itional with the overlying Nolichucky Format ion . 

In the Carte r Valley and Stanley Valley thrust blocks , the l imestone 

member ranges from 85 t o  95 feet thick (measured section CV-1 ) .  

Measured Sect ion CV-1. Section of the Noli chucky Formation and part ial 
section o f  the Maryville Formation . Loc at ed one-fourth mile 
south of Oakdale Church on secondary road which c onnects  Carter 
Valley with Highway 11 W. Tennes see coordinates--2 ,927 , 600E . , 
794 , 200N . 

Unit Number Des cription o f  Unit Thi ckne s s  

Nolichucky Formation 
Upper Claystone Member 

26 . Claystone , grayi sh-olive , slightly s ilty 

Bradley Creek L imestone Member 
25 .  Lime stone , sublithographic , medium l ight-

gray , mas s ive . . . . . .  130 I O" 

Lowe r Claystone Member 
24 . C laystone , olive-green , very silty . . . . . . . . . 408 1 O " 

Maryville Formation 
Lime stone Member 

2 3 .  L imestone , coarsely crystalline , greenish-gray with 
red mottling ; trace of pyrite and chalcopyrite . . . 8"  



22 . 

2L 
20 . 
19 . 

18 . 

n . 

16 . 

1 5 . 
1 4 . 

1 3 .  
12 . 

11 . 
10 . 

9 .  

8 .  
7 . 
6 . 

Limestone , dark gray , medium- to c oarsely 
crystalline , mas s ive , oolit i c  . 
Silt stone , brown , very calcareous 
Limestone , gray , thin-bedded , very silty . 
Silt stone , grayi sh-brown ; int erbedded with 
thin layers of s ilty limestone . 
Limestone , medium gray ,  lithographic , thin-bedded ; 
few c alcareous clay parting s . . . . . . 
Limestone , lithographic to c oarsely crystalline , 
dark gray ; coarsely crystalline l ithology contains 
discontinuous streaks of black oolites . Unit also  
c ontains some thin claystone partings . . . . 
Limestone , dark gray , finely crystalline , mas sive ; 
weathers greenish-brown to blue . . . 
Limest one , same as unit no . 17 . . . . .  
Lime stone , dark gray , fine- to  medium-crystalline ; 
unit incompletely exposed . .  
Covered , reddi sh-orange soil . • . . . . . 
Limestone , dark gray , fine- to medium-crystalline ; 
few s cattered black oolites . . . . 

Co vere d ,  reddish-orange soil . . . . . 
Lime stone , lithographic to finely crystalline , 
l ight- to  dark-gray , mas sive , slightly "ribboned" ; 
weathers to dark bluish-gray . . . 
Lime stone , lithographic , dark blue , mas sive ; 
weathers browni sh-gray . 
Covered . 
Limestone , same as unit no . 9 
Covered . . 

Tot al Thicknes s  

Dolomite Member 
Dolomite ,  very dark gray , lut ite textured , 
mass ive . 

4 .  Lime stone , dark gray , lithographic , shaly 
3 .  Dolomite , same as unit no . 5 . . .  
2 .  Covered . . . . . 
l o  Dolomit e ,  dark gray , fine-grained ; section 

i ncompletely exposed . 

Nolichucky Format ion 

5 '  8 "  
5 "  

4 '  9 " 

2 ' 3"  

1 '  7 " 

6 '  7 " 

1 I 4 "  
5 '  2 " 

3 ' 4 "  
3 ' 9" 

4 '  8 "  
14 ' 6 "  

17 ' 7 " 

7 ' 3 " 
4 '  7 " 
4 '  0 "  
1 '  2 11 

89 ' 3"  

2 '  2 11 
l '  5 " 
8 '  6 "  

11 ' 3 " 
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In the type sect ion along the Nolichucky River in Greene County , 

Tennessee , the Nolichucky is composed o f  olive-green c alcareous shale 
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with i nterbedded lime stone units which become more numerous t oward the 

top of the format i on ( Bridge , 195 6 , p .  11 ) .  In Carter and Stanley 

valleys ,  the Nolichucky i s  divi s ible into three mappable unit s ; a lower 

c laystone member , a middle algal limestone member , and an upper clay­

stone member . Therefore , the t erm "Formati on"  i s  pre ferable to "Shale " 

as a formati onal surname . 

With the except ion of measured section CV- 3 ,  the Nolichucky 

Formation ranges in thicknes s  from 570 to 7 30 feet . In general , the 

format ion is thickest in the Carter Valley thrust block . In the west­

c entral part of the Church Hill quadrangle (measured section CV-3 ) ,  the 

Nolichucky Format i on is 860 feet thi ck . This area i s  immediately north 

of the c omplexely faulted area in Red Goose Hollow . There fore , the 

great thi ckne s s  in thi s  section i s  due to structure instead o f  sedi ­

mentat i on . 

Lower Claystone Member 

The lower c laystone member is grayish-olive to olive-green . 

It i s  very s ilty and slightly c alc areous , espe c ially near the Maryville 

contact . Ripple marks and swash marks are present in the more silty 

beds . Mic a  flakes are abundant along bedding plane s . Weathered c hips 

of the lower claystone unit are prismat ic and grayish-brown . The 

average thi cknes s  o f  the lower unit is  390 feet . 

Bradley Creek Limestone Member 

The limestone member was first ment ioned by Campbe ll ( 1894 , 

p .  2 )  while des cribing the Nolichucky Formation . He stated that , 
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" In Carter Valley , the center o f  the format i on , i s  a lent il of mas s ive , 

blue lime stone , whi ch attains a maximum thicknes s  of 400 to  500  feet . "  

The writer agrees with Campbell that the algal limestone should be 

plac ed in the Nolichucky Formati on , but measured no more than 210 feet 

of the unit . 

The algal limestone member i s  well exposed on the northwest s i de 

o f  the second row of  knobs south o f  Carter Valley on Bradley Creek 

and its  many small tributaries  (measured section CV-2 ) .  To facilitate  

dis c us s ion of this member and also  to give it a map name and symbol , the 

name "Bradley Creek Limestone Member" ( �nbc ) is suggested for thi s 

mappable unit , which lies  between the lower and upper c laystone members 

o f  the Nolichucky Formation . 

Measured Section CV-2 . Type s ection o f  the Bradley Creek Limestone 
Member of the Nolichucky Format ion . Sect ion located 4 , 5 00 feet 
southeast of Ami s  Chapel . Tenne s see c oordinates--2 ,940 , 850E . , 
790 , 800N . 

Unit Number Description of Unit 

Nolichucky Format ion 
Upper Claystone Member 

Bradley 
13 . 

12 . 

ll . 
10 . 

9 .  
8 .  

Creek Limestone Member 
Limestone , sublithographic ,  medium light -gray , 
blotched with tan , medium- t o  thi ck-bedded , 
weathers light-blue . . . . . . . . . . . 
Lime stone , medium dark-gray , medium- to 
c oarsely crystalline , pelletal ; weathers 
brownish-gray . . . . . . . . . . . . 
Limestone , same as unit no . 13 . . . .  
Covered ,  red soil ; probably limestone 
Limestone , s ame as unit no . 13 . . . .  
Limestone , grayish-blue , fine- to  medium­
crystalline , pelletal ; weathers dark 

Thicknes s  

. .  74 ' 5 "  

16 ' 9 "  
3 '  4 "  
5 '  4 "  
2 '  0 "  

grayi sh-brown . . . . . . . . . . . . . . . . . . . 7 " 



7 . Limestone , same as unit no . 1 3 .  . . . 7 ' 9" 
6 .  Covered ;  many blue limestone blocks scattered 

throughout thi s  interval . . . . . 22 ' O " 
5 .  Limestone , same as unit no . 13 , except faintly 

"ribboned" near top . 7 ' 2 " 
4 .  Lime stone , same as unit no . 13 . . . . 16 ' 5 "  
3 .  L imestone , same as unit no . 13 , except slightly 

argillaceous ; faint outline of algal heads . 3 '  3" 
2 .  Covered , red soil ; probably limestone 3 '  l " 
1 .  Limestone , same as unit no . 13 . . 1 '  7 " 

Total thicknes s  163 ' 8 "  

The Bradley Creek Limestone Member i s  characterized by a sub-

lithographic t exture , but it does c ontain thin beds whi ch may be fine-

to  coarsely crystalline , oolit i c , or pelletal . The oolit ic  zones are 

restricted to the sublithographic texture and the pelletal zones are 

as soc iated with the medium- to c oarsely crystalline textured rocks . 

The sublithographic rocks are light greeni sh-gray to grayish-blue and 

are commonly blotched with tan and light green blebs . The coarser 

crystalline rocks are dark grayish-blue . Where weathered , the sub-

lithographic rocks are light grayi sh-blue , whereas the medium- to 
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c oarsely crystalline rocks weather browni sh-gray . The limestone member 

is mas sive and very thick-b edded ; some beds are more than 20 feet thick . 

In many beds , light brown silty stringers are common , whi ch vaguely 

outline the algal heads . 

In the type section , the Bradley Creek Limestone Member is  

163 ' 8"  thick . In the southwestern part of the Carter Valley thrust 

block , the member ranges  from 150 to 200 feet thick . To the northeast 

in the west-central part of the Church Hill quadrangle , the unit 
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reaches its maximum thicknes s  o f  210 feet (measured section CV-3 ) .  

The unit thins to the northeast where in the Marshall and Sensabaugh 

area ,  it ranges between 40 and 60 feet in thi ckne s s . 

In the Stanley Valley thrust block , the unit decreas e s  in thick-

nes s  and shows its  minimum development . It ranges in thicknes s  from 

4 to 92 feet , but the average thicknes s  i s  40  to  50 feet . Mos t  

s ect ions measured in this thrust block contain beds of green , flaky 

claystone interbedded with the limestone near the middle o f  the unit 

(measured s ection SV-2 ) .  

Measured Sect ion SV-2 . Section o f  the Bradley Creek Limestone Member 
of the Nolichucky Formation . Located one-hal f  mile southeast 
of Bethel Church on east side of road and Renfroe Creek . 
Tennes s ee coordinates--2 , 939 ,400E . , 800 , 50 0N .  

Unit Number 

Noli chucky Formation 
Upper Claystone Member 

Des c:ripti<;m of Unit 

15 . Claystone , olive green , silty 

Bradley Cre ek Lime stone Member 
14 . L imestone , fine- to medium-crystalline , 

grayi sh-blue , pelletal ; weathers gray to  
brown . . . .  

1 3 .  Claystone , yellowish-green t o  greeni sh-
blue , flaky , slightly silty . .  

12 . Limestone , sublithographic , grayish-blue ; 
blotched with tan and green , mass ive . 

11 . Claystone , same as unit no . 1 3 .  . . 
10 . Limestone , same as unit no . 12 , except top 

three feet is  pelletal . 
9 .  Limestone , same as unit no . 14 . 
8 .  Claystone , same as unit no . 13 . 
7 . Limestone , same as unit no . 12 . 
6 .  Claystone , olive-green , flaky , calcareous , 

minor int ercalations o f  blue , sublitho-
graphic limestone . . . 

Thi cknes s  

1 '  5 11 

3 '  3"  

1 1  2 "  
2 '  1 " 

21 ' o" 
1 '  0 "  
3 '  9 "  
3 1 5 I I  

. .  10 ' 8 "  



5 .  Limestone , same as unit no . 12 , except thin-
bedded . . . . . . . l '  3"  

4 .  Limestone , same as unit no . 12 l '  8"  
3 .  Claystone , yellowish-green , silty ; contains a 

four inch brown , argillaceous limestone 
layer in middl e . . . 4 '  l " 

2 .  Limestone , same as unit no . 12 . l ' 8 "  
l . Limestone , same as unit no . 12 , except thin-

bedded . . . . . . . . . l '  7 " 

Total thickne s s  58 ' 0"  

Upper Claystone Member 

The lithology of this unit is somewhat similar to the lower 

claystone member , however , thi s  unit is le s s  silty and more calcareous 

than the lower unit . The upper c ontact o f  the Nolichucky with the 

Maynardville is gradat ional . Thi s transitional lithology cons ist s of 
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alternate laminae of claystone and argillaceous limestone . The average 

thicknes s  of the upper c laystone member is 190 feet . 

Maynardville Formation 

The Maynardville Formation was originally placed in the basal 

part o f  the Knox Group when defined by Oder ( 1934 , p .  475 ) .  Bridge 

( 1945 ) cons idered the fauna of this  unit to be more closely related 

to  the Nolichucky than to the Knox , so he c alled the Maynardville an 

upper member of the Nolichucky . Rodgers ( 195 3 , p .  48 ) rais ed the 

Maynardville to formational rank and followed Bridge in placing it in 

the top of the Conasauga Group . The Maynardville of this  report i s  

the same a s  that us ed by Rodgers ( 1953 ) .  Miller and Fuller ( 195 4 ) 



divided the Maynardville into  two mappable members , the Low Hollow 

Limestone Member and Chance s  Branch Dolomite Member , in the Rose Hill 

District , Lee County , Virginia . Harris  and Miller ( 1958 ) also  mapped 

two members in the Maynardville in the Duffield quadrangle , Scott 

County , Virginia .  In Carter and Stanley valleys , both members are 

eas ily recogni zed but because the upper member i s  poorly exposed the 

Maynardville was not subdivided on the map . However , in this report , 

the Maynardville i s  referred to  as a "Formation . "  

A complete section o f  the Maynardville i s  exposed in the south-

west part o f  the Plum Grove quadrangle in the Stanley Valley thrust 

block (measured section SV-5 ) .  At thi s  locality , the lime stone member 

i s  52 feet thick and the dolomite memb er i s  5 8  feet thick . From thi s 

section , the Maynardville thickens to the northeast and attains a 

thickne s s  o f  180 feet at Mount Pleasant Gap (measured sect ion SV-4 ) .  

The Maynardville also thickens to the east and northeast in the Carter 

Valley thrust block . 
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Measured Section SV-5 . Section of the Maynardville Formation . Located 
on Surgoinsville Creek , one mile north o f  the Carter Valley 
road . Tennessee  c oordinates--2 , 919 , 300E . , 786 , lOON . 

Unit Number De scription of Unit 

Copper Ridge Dolomite  
17 . Chert , black , oolitic . . . . . . . . . . .  . 
16 . Sandstone , brown ; c ontains weathered feldspar 

Maynardville Formation 
Chanc es Branch Dolomit e  Member 

1 5 . Dolomite , dark gray , mas s ive , laminated , partly 
"ribboned" ; weathers  yellowish-white ; thi s  unit 

Thickne s s  

3 "  
4 '  O "  

i s  incompletely exposed . . . . . . . . . . . . . .  58 '  0 "  



Low Hollow Limestone Member 
14 . Covered , few limestone streaks  . . . . . . . .  . 
1 3 . Limestone , medium gray , oolitic  . . . . . . .  . 
12 . Lime stone , sublithographic ,  laminated , medium­

gray ; faint outline of algal heads . 
11 , Covered . . . . . . . . . . . . . . . . . . . . 
10 . 

9 .  

8 .  
f •  
6 .  
5 .  
4 .  
3 .  

Limestone , s ame as unit no . 12 . . . . .  
Limestone , light t o  dark blue , mas sive , 
strongly "ribboned" . . 

Covered . . . . . . . . 
Lime stone , same as unit no . 9 
Covered . .  ! . . l . . 
Limestone , s ame as unit no . 9 
Covered . . . . . . . . 

Lime stone , same as unit no . 9 . 

s ilty , 

Total thicknes s  

Nolichucky Formation 
Upper Claystone Member 

2 .  Claystone , greenish�gray to  yellow , silty . .  
l .  Lime stone , dull gray , sublithographic ,  thin­

bedded , argillaceous ; c ontains thin claystone 
part ings . . . . . . . . . . . . . . . . . . . 

Low Hollow Lime stone Member 
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1 '  3 "  
7 " 

4 "  
2 '  3" 

12 ' 3 "  

3 '  6 " 

1 '  1 "  
1 '  1 "  
4 '  0 "  
1 '  1 "  
3 '  4 "  

21 ' 5 " 

110 ' O "  

3 '  2 "  

3 '  8 "  

The Low Hollow Limestone Member i s  medium-gray , lutite-textured , 

and medium- to thick�bedded . Due to differ ing amount s o f  enclosed clay 

and s i lt , beds may be banded , laminated , mott led , or "r ibboned . "  Thi s 

limestone member i s  di ffer enti ated from the other Conasauga limestones 

by its "ribboned" appearanc e ,  which i s  very c onspicuous on weathered 

surfaces . 

Chance s  Branch Dolomit e  Member 

The Chances Branch Dolomite  Member i s  medium- to dark-gray , 

lutite-textured , medium- to thick-bedded , and in places , many of the 



b e d s  are fi nely laminated . The dolomite of  the Maynardville i s  di s­

t i ng ul shed from the Knox dolomite by the absence of chert in the 

'The: :_ ontact of the Maynardville Format ion with the overlying 

Cc.rlp�r R idge Dolomite is  placed at the bottom of a quart z sandstone 
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b 2 d  wh 1. c h  averages four feet in thickne s s . Where the sandstone was 

& o s e nt the contact was drawn at the position where the crypto zoan chert 

,:;; f the C 0pper Ridge appears . Where the bedrock is  exposed , the contact 

is pla . ed at the posit ion where the dolomite of the Copper R idge begins 

t o  have a strong petroliferous odor . In some out crops , a three to  

f .. > ;.J. .� i n  · h  t.hi ck bed o f  black chert with large oolites  overlies the 

1 u� r t L  s andstone bed . 

Knox Group 

l nt r odur� t :i  on 

'l'he Knox Group in thi s  area cons ists  o f  five mappable format ions 

be t W e E- n  the Maynardville Format ion and the Lenoir and Mosheim-type 

1 i t hcL1gies  o f  the Chickamauga Group . The formations mapped are , in 

as :: ending order , the Copper Ridge Dolomite , Chepultepec Dolomite , 

L ;:;ng view Dolomite ,  Kingsport Formation , and the Mascot Dolomite . 

T'he Knox Group is  a sequence of dolomite with minor l imestone 

s b  .. : u.t j , OO O  feet thi ck . Exposures of bedrock are scarce and cont inuous 

s <:: . t  l ·:.>ns .care . Thi s thi ck sequenc e is subdivided into formations 

:: h l ;o  Li.y b y  the ident i fication of certain sandstone beds and by the 



r e :: cgnit ion of di fferent residual s il iceous materials resulting from 

weathering o f  the various unit s .  
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'rhe dolomite and limestone unit s  of the Knox Group weather 

d:: ,o p l.y , result ing in a very cherty , reddish-orange clay residuum that 

mant les practically all of the Knox belts of outcrop in East Tennessee . 

Copper Ridge Dolomite 

The mos t distinctive lithology of the C opper Ridge Dolomite 

i s  dark-gray to grayish-brown , medium- to coar se ly crystalline , 

th h .  k-bcdded , knotty dolomite . Freshly broken surface s  o f  this rock 

y ield a s tr ong petroliferous odor . Thi s  l ithology which makes up about 

4 C' (j fe e t  o f  the formation i s  overlain by a l ight - to medium-gray , fine­

€S C "- U.; e d , medium- to thick-bedded , laminated- to mas s ive dolomite whi ch 

av��age s 500  feet in thickne s s . 

In the northeast part of the area , l ime stone beds are interbedded 

w n h  dolOmite in the lower 200 feet of the Copper Ridge Dolomite . The 

.l lmt: s t one is dark blui sh-gray , medium- to c oarsely crystalline , and 

thi , •k-bedded . A zone several feet thick of edgewise c onglomerat e  was 

fo :.J..Gd 1. n the l imestone beds one-half mile south o f  Mar shall ( Tennes see  

-: �J -:; r cii. na t e s : 2 , 981 , 100E . , 807 ,600N . ) .  The enclosed pebbles consi s-t; 

. ;  I' we l l-r-ounded , very fine-grained , grayi sh-white dolomite ,  and medium­

gray , s ub.lithographic limestone . Light- to medium-gray , finely 

•- cy .s t a.l l i ne , thick-bedded l imestone also oc cur s  in the upper part of 

t h e  fo .crnat ion . 
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The sandstone layer which marks the base of the Copper Ridge 

Do lomite is dark yellowish-orange to grayi sh-orange and i s  characteri zed 

by med iwn-grained , well-rounded , e quant quart z grains . In areas where 

the sandstone bed is not exposed or it does not manife st it self as 

float , �he boundary was placed below the zone where the chert residuum 

o f  the Copper Ridge Dolomite appears to be approximately in place . The 

c ontac t with the overlying Chepultepec Dolomite is drawn below the first 

sandst one occurring 800 to  900 feet from the base o f  the Copper R idge 

Do lomit e ,  The average thi cknes s  o f  the Copper Ridge Dolomite i s  

850  ree t .  

The dolomite of the Copper Ridge weathers deeply to  residual clay 

ar;d p r c.duc e s  a tan to dark reddish-orange soi l .  Several types o f  

re sid�al  products  oc cur i n  the c lay and especially i n  the sur face soil . 

Light ::ulored ooliti c  chert beds are particularly diagnost ic . The 

oolites generally show color concentric banding , usually with black , 

wh i t e , h .i. ue , and light brown colors . The c olor banding and c omparatively 

large r s i ze of the individual ooids ( 1  - 1� mm . ) help to  distingui sh the 

Copper R idge oolites from the smaller , uniformly colored oolites o f  the 

younger formations o f  the Knox Group ( Bridge , 1956 , p .  31 ) .  

Another common and distinctive type o f  chert i s  dark-colored 

s i. i L c i fied mas ses  of algal material commonly c alled "crypto zoan chert . "  

·rhe most abundant but les s  diagnostic  chert in the formation i s  compact , 

opaque and dull , grayish-white , with iron and manganes e  sur face stain . 

S e v e ral other varieties  o f  chert oc cur in thi s  format i on and in other 

un.a s o f  the Knox Group . For a more complete des cription of the chert s ,  

s e e  Br idge (1956 , p .  25-37 ) . 
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Chepultepec Dolomite 

The Chepultepec  Dolomite cons ists chiefly of  l ight- to  medium-

gray , finely crystalline , medium- to thick-bedded dolomite . However , in the 

southeast part of the study area , the upper 100 feet are l ight- to  

med i um-gray and blui sh-gray , finely crystalline , mas s ive limestone . 

In the northeast part of the area , thick-bedded limestone layers o ccur 

throughout the Chepultepec Dolomite . 

In Stanley Valley thrust block , medium- to coarse-grained , 

subangular "Co rounded , grayish-brown , friable , porous quartz sandstone 

layers  occur in the bottom four-fi fths of the formation . In Gravelly 

Valley , one-half mile southwest o f  Cold Spring s , eight layers of s and­

s tone were noted . The basal sandst one layer i s  commonly 10 to  12 feet 

thick . In the Carter Valley thrust block , only three s andstone layers 

were rec ogni zed . The Copper R idge and Chepultepec c ontact i s  placed 

at the base of the lowest sandstone bed in thi s  basal sandstone sequence . 

Light-colored chert nodules are common in thi s formation , Oolitic  

chert i s  abundant , but in  c ontrast to the oolitic  chert in the Copper 

R i dge , "Che ooids are small and do not show concentri c  color banding. 

The chert i s  usually blui sh-white but the oolites are lighter colorea , 

nearly approaching white . Another type of highly character istic chert 

is des c r ibed as mealy-textured . This chert i s  porous and c avernous , 

w i t h  many of the cavit ies preserving the outline of dolomite rhombs . 

Bridge ( 1956 , p .  40 ) stated that the dolomoldi c chert i s  virtually 

restrlcted to  the Chepultepec Dolomite in the Appalachian Valley . 



The thicknes s  of the Chepultepec Dolomite ranges from 350 to  

700  feet . The upper boundary o f  the format ion , at least for mapping 

purposes , is arbitrarily drawn at the base of the characteristic 

Longview chert s . 

Longview Dolomite  

The Longview Dolomite c onsists  o f  light- to medium-gray , finely 

crystalline , thin- to thick-bedded dolomite .  In the upper half o f  

the formation , mas s ive , finely crystalline bluish-gray limestone beds 

are interbedded with dolomite . In same localities , the limestone beds 

make up over one-half of the upper part of the formation . Locally , 

both the limestone and dolomite  are replac ed by coar s er grained 

"recrystalline " dolomite . The "recrystalline " dolomite is porous , 

pinki sh-brown , and c ontains many vugs filled with pink dolomite . 

4 3  

Chert is  relatively scarce i n  the unweathered Longview Dolomite ,  

but upon weathering , thi s unit yields abundant chert . The chert is  

light-gray to  whit e , mas sive , porcellaneous , and blocks as large as 

two feet acro s s  are common . 

The contacts  o f  the Longview Dolomite with the overlying and 

underlying format ions were selected on topography , distribution o f  

res idual products , and the approximate thicknes s  a s  determined by 

Bridge ( 1956 , p .  5 3 ) in the Kingsport area . The Longview , on outcrop , 

oc cupies the top and s outheastern slopes of "Longview ridg e s "  throughout 

the area o f  study . The relief of the ridge held up by the formation 

is  as much as 200 feet . 



The most characteri stic  and eas ily recogni zed fos sil o f  the 

Longview Dolomite is the gastropod genus Lecanospira . The thicknes s  

o f  the Longview ranges from 225 to  300 feet . 

Kingsport Formation 
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The Kingsport Formation consists  of blui sh-gray , sublithographic 

to  finely crystalline , thick-bedded limestone , and light- to  medium­

gray , finely crystalline dolomite ,  and a minor amount o f  pinkish-brown , 

c oarse  "recrystalline " dolomite .  The limestone makes up the greater  

portion o f  the lower two-thirds of the format ion . 

The type section of the Kingsport Formation is on the east side 

o f  U . S .  Highway 23  one mile north-northwest of Kingsport . The type 

s ection is in the Carter Valley thrust block and is three miles northeast 

of the eastern boundary of the area mapped by the writer . For a more 

c omplete des cription of the Kingsport Format ion , see Bridge ( 1956 , 

p .  51 ) .  

Light-colored , compact , iron-stained chert nodules are common 

in the Kingsport Formation . In addit ion , compact to finely porous 

( chalky ) , white chert occurs as small blocks and chips , along with 

numerous blocks of loosely c emented �uartz sandstone . These  sandy 

layers are generally always present and the layers are confined to  

the upper part of the formation . 

Fos s ils are not abundant in the formation , but in one locality , 

approximately midway between Church Hill and King sport ( Tennessee  

coordinates : 2 , 989 , 800E . , 804 , 250N . ) ,  the writer found numerous 



beds in whi ch the gastropod genus Orospira is  common . As determined 

by average dip and width of out crop , the thickness  of the formation 

ranges from 350 to  500 feet . 

Mas cot Dolomite 

The Mas cot Dolomite c ons ists  chiefly of light-gray , sublitho­

graphic ,  and finely crystalline dolomit e  which weather s to a very 

distinctive light gray to white color . In the upper 100 feet of the 

Mas cot , bluish-gray , very finely crystalline limestone i s  interbedded 

with dolomite . 

The chert o f  the Mas cot i s  s imilar to  that o f  the Kingsport 

Format ion , but it is more abundant and the nodular chert is much 

less  iron-stained than in the Kingsport Format ion . 

The lower one-third o f  the Mas c ot contains a few thin layers 

of "chert matrix " sandstone , which upon weathering accumulate as 

sandstone fragments and residual chert . The contact between the 

Kingsport Format ion and the Mas cot Dolomite i s  plac ed at the base 

of the lowe st occurring "chert matrix "  sandstone . 

The Mascot Dolomite thicknes s  ranges from 425 to  600 feet . 

The contact of the Mascot Dolomite with the overlying Chickamauga 

Group i s  drawn at the top of the highest dolomite bed in the sect i on . 

Several species of the gastropod genus Ceratopea are common in the 

Mas cot Dolomite . 

4 5  



Knox-Chickamauga Unc onformity 

The well-known unc onformity between the Knox Group of Early 

Ordovic ian age and the Chickamauga Group of Middle Ordovic ian age 

has been studied throughout East Tennes see and s outhwest Virginia 
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by many individuals . Laurence ( 1944 ) and Bridge (195 5 ) have described 

the unc onformity and the different rock types occurring at thi s  posit ion 

in several localities in East Tennes see . Bridge ( 1956 , p .  57 ) stated 

that in East Tennessee  the uppermost  format i on of the Knox Group is 

the Mascot Dolomite and that at no place within the Stat e  has thi s  

formation been c ompletely removed by post-Early Ordovic i an erosion . 

Finlayson and Swingle ( 1962 ) briefly des cribed an exposure of this 

unconformity on Norri s  Lake which clearly shows an angular relat ion­

ship between the Knox and Chickamauga Groups . 

Cooper ( 194 4 , p .  33 ) described thi s  maj or di sconformity as the 

most conspicuous strat igraphic  break in the Paleozoic rocks in the 

Burkes Garden quadrangle . In Tazewell County , Virginia , local 

irregularities produc ed by ero sion of the upper sur face of the 

Beekmantown Formati on cause the thi cknes s  of the formation to  vary 

as much as 400 feet . The local absence o f  the Ceratopea bed in many 

place s  in  the county i s  indic ative of post-Beekmantown ero sion . Coarse , 

chert brecc ias and dolomit e c onglomerates derived from the Beekmantown 

immediately overlie s  the erosional sur face at the top of  the Beek­

mantown , 

Variations in thicknes s  o f  the Lenoir-Mosheim unit were noted 



in the area mapped but no angularity between the Knox and the Chicka­

mauga could be demonstrated . 

Chickamauga Group 

Lenoir Lime stone 
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The Lenoir Limestone cons ist s of fine- to medium-crystalline , 

thin- to  thick-bedded ,  argillaceous , nodular limestone . It i s  dark 

gray on a fresh sur face but weathers to light grayi sh-blue . Weathering 

emphasi z es the argillaceous character o f  the beds and bring s  out the 

nodular appearance . Many layers of the Lenoir Lime stone are fossili­

ferous but the unit i s  chiefly characterized by the abundance o f  the 

gastropod Maclurites magnus Lesueur . 

The Mosheim Member o f  the Lenoir i s  a medium- to thick-bedded , 

sublithographi c  limestone . It c ontains light c olored , c oar s e , i solated 

crystals of c alcite , whi ch gives it a "birdseye " texture . On a fre sh 

sur face , it i s  medium dark-gray but weathers to  a light-gray . The 

Mosheim lithology i s  generally c ons idered t o  be a basal member of the 

Lenoir . In the study are a ,  thi s i s  generally true , but the Mosheim 

type lithology i s  not restricted to  this interval and may in part be 

a fac ies  of the Lenoir Limestone . 

The thicknes s  o f  the Lenoir Limestone ranges from 30 t o  700 feet . 

The contact o f  the Lenoir with the overlying Sevier Shale i s  gradat ional . 

The contact was drawn at the top o f  the highest nodular limestone bed . 
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Sevier Shale 

The Sevier Shale consists  chiefly of grayish-brown to grayi sh­

blue , s ilty , calc areous c laystone . In addition to the c laystone 

l ithology , the Sevier contains beds of s ilt stone , sandstone , finely 

crystalline limestone , and blue , shaly , nodular limestone . In McPheeter 

Bend in the southwest part of the Church Hill quadrangle , the writer 

mapped a lut ite-textured l imestone lense whi ch had a maximum thicknes s  

o f  6 0  feet . 

The Sevier Shale i s  a highly incompetent unit and in many 

exposures the beds are intensely crumpled . Since only the basal part 

of the formation was mapped , the c omplete thickness  of the unit is not 

known for the immediate  area . However , Rodger s ( 195 3 ,  p .  81 ) stated 

that in the Bays Mountain sync linor ium the Sevier Shale i s  not less  

than 2 , 500 feet thi ck and may be  twice that thick . 

Pennington Formation 

Approximately 9 , 500  feet of stratigraphic unit s between the 

Sevier Shale (Middle Ordovi cian )  and the Pennington Formation ( Upper 

Mi s s i s s ippian ) are present in adj ac ent areas but in the study area , 

these  units have been faulted out . 

In mapping the footwall o f  the Saltville fault , Sanders ( 1952 ) 

extended the Pennington Formati on into the are a mapped by the writer . 

Sanders did not subdivide the formation into members . Harri s  and 

Miller ( 1958 ) suggested that the Pennington be rai sed to the rank o f  



group and to include the Hinton , Princeton , and Bluestone format ions . 

The writer did not map nor subdivide the Pennington unit s ; however , he 

noted Hinton and Princeton lithologies at several plac e s . 
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The most c ommon and also  the most diagnostic lithology in the 

Pennington i s  fine- to medium-grained , greeni sh- to grayi sh-brown 

sandstone . Brownish-red to  red sandstone i s  also c ommon and the overall 

appearance of this lithology super fic ially resembles that of the Rome 

Formation . Other lithologie s  encountered in the Pennington include 

clayst one , s iltstone , argillaceous limestone , and quart z conglomerate . 

In the vi c inity o f  the j unction of Pos sum Creek and Frozen Branch 

( Tenne s see coordinates : 2 , 942 , 700E . , 812 , 500N . ) ,  pebble-s i ze quartz 

conglomerate beds up t o  10 feet thick occur in the s andstone unit . 

A thin coaly claystone ( underclay ) occurs immediately overlying the 

conglomerat ic  sandstone . There is a poss ibility that the c onglomerates 

and underclay may be Pennsylvanian in age . 

In the southwest and central part of the study area , where 

sandstones are the dominant lithology , the Pennington Formation i s  

a cliff former . To the northeast , claystones and argillaceous lime st ones 

become more abundant and the hills are more subdued . The claystone 

and c ertain sandst one layers are fossili ferous . The most numerous 

fos s il s  are bryozoans and brachiopods . 

Campbell ( 1894 ) c alled the Pennington Formation the "Grainger 

Shale " in northern Hawkins County and adj acent Virginia . Thi s  error 

was c orrected by Butt s in 1933 . 



Topographic and Floral Express ion o f  Format i ons 

Certain strat igraphic  units  are prominent ridge formers , while 

others are valley formers .  In the study area , the Rome Format ion i s  

the most prominent ridge former , underlying knobby o r  camby ridges . 

In the Conas auga Group , the highest ridges are c apped by the 

Nolichucky Format ion . The Rogersville Shale underlies a row o f  low , 

elongate hills having relief  up to 40 feet . The Pumpkin Valley Shale 

occupies the southeast slope of Rome ridges . The Maryville and 

Rutledge format ions are per s i stent valley formers .  
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Topographic expre s s ion and residual materials are guide s to  

mapping formations o f  the Knox Group . Due t o  weathering and different ial 

eros ion , the Copper Ridge and Longview underlie broad and somewhat 

oval-shaped ridge s , which generally have 250 feet of relie f .  The 

Chepult epe� Dolomite commonly oc cur s  in valleys , but locally it under­

l ies ridge s having relief up to  300 feet . The Chepultepec knobs occur 

in areas where the bas al sandstone beds thicken . The Kingsport and 

Mascot occur in valleys . The Sevier Shale commonly produc e s  low , 

rounded knobs except in areas where sandstone beds thicken . In these  

places , the Sevier is  a cliff former . 

I n  addit ion to  topographic expre s si on , vegetation type s and the 

color of the "A" hori zon of the soil profile serve to distinguish 

individual unit s ( Table III ) . 
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TABLE III 

RESIDUAL SOILS AND CHARACTERISTIC TREES OF STRATIGRAPHIC 
UNITS IN THE CARTER VALLEY-STANLEY VALLEY AREA 

Format i on 

Penn ington 
Format ion 

Sevier 
Shale 

Leno i r  
Limest one 

Masc ot 
Dolomite 

Kings pert 
Forma t i o n  

Longview 
Dolcmite 

Chepultepec 
Dolomite 

Copper R i dge 
Dolomit e  

Maynardvi lle 
Formaticn 

Nolichucky 
Format. L-:J :; 

Member 

Dolomite 

Limestone 

Claystone 

Limestone 

Soil 

Gray , thin , ac id 

Gray , thin , acid  

Reddish-orange 
thick 

Red to  orange , 
cherty , sandy 

Red to orange , 
c herty 

Gray to brown , 
very cherty , 
thick 

Red to orange , 
very sandy , 
thick 

Red to orange , 
very cherty , 
thick 

Red to orange , 
thin 

Orange , thin 

Gray to brown , 
shale chips , 
thin 

Orange , thin 

Characterist i c  
Trees 

Dec iduous , 
pines 

None 

Cedars 

Dec iduous , 
pines 

Dec iduous , 
p ines 

Deciduous 

Dec iduous , 
p ines 

Dec iduous , 
pines 

None 

Deciduous , 
cedars 

Pines 

Dec iduous , 
c edar s 



Formation 

Maryville 
Formati on 

Roger sville 
Shale 

Rutledge 
Formation 

Pumpkin 
Valley 
Shale 

Rome 
Formati on 

TABLE I I I  ( cont inued ) 

Member 

Lime stone 

Dolomite 

Dolomite 

Limestone 

Soil 

Orange , thick 

Red , thick 

Gray , shale chips , 
very thin 

Red , thick 

Orange , thin 

Gray to  brown , 
shale chips , 
thin 

Gray , shale 
chips , sandy 
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Characteristic  
Trees 

Cedars 

Pines 

None 

None 

Cedars 

Pines 

Pines 



Fac ies  Relationships and Interpretation 

o f  the Conasauga Group 

Introduct ion and Regional Fac ies 

Regionally , the Conasauga Group i s  a clas sic  example of a 

heteropic  fac ies  with a clastic  l ithe s ome on the west and a dolomite 

litho s ome on the east . Separat ing these two lithosomes are lime stone· 

lithostromes which are mutually intertongued and interfingered with 

the clastic  and dolomite lit4osomes ( Figure 6 ) . 

Because o f  the lithologic  variat ions in the Conasauga Group 

acros s the Valley , three separate phases were de scribed in Tennes see 

by Rodgers ( 19 5 3 , p .  47 ) .  The northwestern phase c ons ists  largely o f  

shale , a central phase o f  alternate shale and limestone , and a south­

eastern phase principally o f  dolomite but still including some lime­

stone and a little shale . 

Rodgers stated that the central phase occurs in a wide belt 

extending east and southeast t o  the Pulaski fault from a diagonal line 

pas s ing approximately through Madi sonville and a little we st of Knox­

ville and Tazewell . Field work by the writer indicates  that the line 

between the central and s outheastern phases in northeast Tennessee 

should be shifted to  the northwest of the Pulaski fault ( Figure 7 ) .  
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I n  Carter Valley northwest o f  Kingsport i n  the northeastern part 

of the study area ,  the Rogersville Shale thins and the Rut ledge and 

Maryville formati ons merge to form a c arbonate sequence , called the 

Honaker Dolomite .  Thi s fac ies change i s  along strike and suggest s 



1 ,500 

1,000 

500 

w 
NORTHWESTERN 

PHA S E  
C o p p e r  

CENTRAL 
P HASE 

Ridge dolo m i t e  (£cr) 

SOUTHEASTERN 
PHASE 

Con o c o c h e o g u e  lim e stone 

R o m e f o r m o o n (6r )  

� 
Dolomite 

dominonl 

� 
Limestone 

dominant 

E X  PLANATION 

Ill 
Shale dominant 

II 
Sholy dolomite 

dOI!'Iinont 

5l 
Shale with thin sill­
stone layers domiflont 

E 
PARTS OF 

SO UTHWE ST 
VIRGINI A  

(6cc) 

Figure 6 .  Heteropic facies  relat ionships o f  the Conasauga Group in East Tenne s see 
and Southwest Virginia .  

Vl 
+:-



� ST. PA UL 
,, 

,,' "� -CLINCHFIELD�' ,L 
- - �

- - - - - -YUMA -- ___,- , - - -
I Ky --

- -
- --

-
-

- \OKINGSPORT ) . -----
v 

------------
T

EN�--
�TAZEWELL I DOLOMITE /� 

SHALE 
FACIES 

MADISON V I L LE () 

/ 

--- - - --- - - --- ----- - - -- -- ---

"-"'' I 

i I I 

,' 
� 

/--- -� 

FACIES I 
I I 

OGREENEVILL';,..--.J 
I 

/'1_ .. ,/ ,/ 
,-J' 

,. .. /N.C . .r 

Figure 7 .  Areal distribution o f  facies  o f  the Conasauga Group . Solid lines repr e sent previously 
described boundaries . Dashed line represent s  boundary as determined in  this report . 

\Jl 
\Jl 



that structural and s edimentary strikes  do not necessarily coincide 

in the Valley and Ridge . 

In the centrai phas e arl:d in most of the study area , one sf the 

outstanding features of the Conasauga Group i s  the alternate lithotopes  

which are repeated in vertical succession ( Figure 8 ) . Isppic fac ies 

of the Conasauga Group suggest that the rocks were deposited in an 

unstable shelf area or a very shallow miogeosynclinal are a .  The 

migrat ion of depositional environments back and forth acros s the are a  

res.ulte'd i n  first one type o f  lithotope , than another a s  a shift 0f 

the shoreline oc curred ,  followed by a repet ition o� the first when a 

reshifting took plac e . Due · to repeated lithologies , the rocks which 

resulted from such repet it ions of environmental conditions are quite 

di fficult to di fferent iate in structurally complex areas . 

The average thicknes s  of the Conasauga Grsup is  e s s entially the 

same in the Stanley Valley thrust block ( 2 , 020 feet ) and in the Carter 

Valley thrust block ( 2 ,240 feet ) ( Figure 9) . These averages were 

· obtained by measuring individual formations , composit e  sections , and 

in place s  extrapolating the thi cknes s  of  the Maryville Formation . 

The lithology of individual formations of the Conasauga Group 

i s  remarkably s imilar in both thrust blocks . However , the c arbonate 

unit s are thi cker in Carter Valley , whereas the clastic unit s are 

thicker in Stanley Valley . In addition to a difference in thicknes s  

across Cart er Valley fault , the c arbonate units also thicken along 

strike to the east and northeast . Thi s thickening i s  more pronounced 

in the Rutledge and Maynardville format i ons . 
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Loc al Fac ies  o f  the Conasauga Group 

Stanley Valley Belt 

Facies  of the Pumpkin Valley Shale and Rutledge Formati on 

A composite section of the Pumpkin Valley Shale was described 

for an area one mile southwest of the Looney Bapt ist Church (measured 

section SV-6 ) . In tracing the alternate claystone and limestone unit ( I ) 
of the Pumpkin Valley Shale northeastward along strike , it merges into  

the mass i ve , blue lime stone member o f  the Rutledge Formati on with the 

northeastward thinning to ext inction of the green claystone litho strome 

( II ) ( Figure 10 ) .  In general , the Rutledge Format ion increase s  in 

thickne s s  along strike to the northeast in both thrust blocks . 

The c ontact between the Pumpkin Valley Shale and Rutledge Forma­

tion must therefore be an arbitrary boundary and is left to the 

discretion of the mapper . This i s  an int ercalated c ontact and approxi ­

mately 1 5 0  feet of rocks ( I and I I , Figure 10 ) may be placed i n  e ither 

the Pumpkin Valley or Rutledge . The writer placed thi s  interval in the 

Pumpkin Valley Shale to provide a more practical mapping unit in the 

study area . 

The maroon and green clasti c s  in the lower part of  the Pumpkin 

Valley Shale more closely resemble the Rome l ithology than the Conasauga 

lithology , and the blue limestone and green c laystone in the upper part 

of the Pumpkin Valley are lithologically indistinguishable from s imilar 

lithologies in other Conasauga formations . Therefore , in areas where 
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outcrops  are scarce , the green and maroon clastics  c ould be placed in 

the Rome Format ion , and the green claystone and blue l imestone c ould be 

included in the Rutledge Formati on . 

Fac ies  o f  the Rogersville Shale and Honaker Dolomite 

The average thi cknes s  of  the Rogersville Shale i s  90 feet in 

Stanley Valley . It thins to the northeast by the gradual addition o f  

dolomite beds to  the unit , and i t  also thins by laterally grading into  

dolomite in its top  and bottom . In the vic inity of Fri s co , the 

Rogersville i s  faulted out by the Carter Valley fauJ t and the writer 

was not able to ascertain the fac ies relat ionships o f  the unit in this 

are a .  The fac ies  relationship between the Rogersville Shale and Honaker 

Dolomit e  i s  discus sed in detail in the Carter Valley belt . 

Fac ies  o f  the Nolichucky Formation 

The Noli chucky Formation consi sts  of a lower and an upper clay­

stone member , with the Bradley Creek Lime stone Member between these two 

members . The local fac ie s  relat i onships o f  these unit s are shown in 

Figure 11 . 

The claystone members do not show much variat ion in thicknes s  

along str ike . In Stanley Valley , the Bradley Creek Lime stone Member , 

as shown in measured sect ions SV-1 , SV-2 , and SV-4 , consists  of two 

thin l imestone units  separated by a 10 t o  15  feet th ick c laystone unit . 

However , in SV-3 , only one four-foot-thi ck l imestone bed i s  present . 

At this locality , the lower lime stone unit i s  represent ed by a 
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claystone fac ies  ( Figure 12 ) .  Figure 13  shows the thickne s s  o f  the 

Bradley Creek Limestone Member between Stanley and Carter valleys as 

interpreted by the writer . 

Carter Valley Belt 

Fac ies of the Rutledge-Rogersville-Maryville and the Honaker Dolomite 
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The Rogersville Shale averages about 80 feet in thickne s s  

throughout most of the C arter Valley thrust block . When the Rogersville 

Shale is trac ed to  the northeast , dolomite beds bec ome dominant . 

Three miles west o f  Morrison City , the Rogersville i s  not recogni zable 

as a mappable unit and lithologically the dolomite members of the 

Rutledge and Maryville formati ons are indi stinguishable ,  thereby 

establi shing the Honaker Dolomite as a mappable unit in the Kingsport 

Quadrangle ( Figure 8 ,  page 57 ) .  

The southeast boundary o f  the central phase o f  the Conasauga 

Group i s  marke d by the di sappearance of the Rogersville Shale and 

the convergence o f  the Maryville and Rutledge format ions , whi ch are 

largely dolomite ,  into the Honaker Dolomite .  Thi s  boundary lies under 

or not far northwest of the Pulaski fault ( Rodgers , 195 3 ,  p .  51 ) .  

Figure 6 ,  page 54 , shows the distribution of fac ies o f  the Conasauga 

Group as interpreted by Rodgers ( 1 95 3 ,  p .  47 ) and a subseQuent inter­

pretat ion by the wr iter . The deviation in the strike of the Honaker 

boundary diagonal to the trace o f  the Pulaski fault i s  substantiated 

by the lithologic  changes in the Rutledge t o  Maryville strat igraphic  

interval . 
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Byerly ( 1966 , p .  21 ) described the Honaker in the Greeneville 

area as dark , almost greeni sh-black , fine- to medium-grained ,  

sac.:charo idal dolomite  with light gray to  bluish-gray , fine-grained 

dolomite .  R8dgers ( 195 3 ,  p .  51 ) des cr ibed the Honaker in the belt s 

between the Pulaski and Holston Mountain faults as a dark , shaly , 

medium-bedded dolomite ,  which i s  very cherty in the lower part of 

the formati on but almost free o f  chert in the upper part . 

Through::mt the study area , the lithology of the Rutledge and 

Mary v .l ll e  format ions i s  s imilar to the lithology of the Honaker as 

described by Byerly . In Carter and Stanley valleys , the Rutledge 

has a dolomite-to-limestone ratio of about 4 to 1 ,  whereas the Mary­

vi ne has a rat io  of about 5� to l .  Sinc e the dominant lithology o f  

these  format ions i s  dolomite , the writer thinks that the dolomite  

members o f  the Rutledge  and Maryville format ions probably represent 

westward-wedging lithostromes of the Honaker Dolomite . The cherty 

L 1thology of the Honaker is not present in the study area , and the 

writer beli eves that the carbonate seq_uence between the Pumpkin Valley 

and Nolichucky in the area northwest of Kingsport repres ent s a non­

cher�y wes tern phase  of the Honaker Dolomite .  

Fac i e s  o f  the Nolichucky Formation 

The Bradley Creek L imestone Member shows it maximum th ickne s s  

1 n  the Carter Valley thrust block . In measured section CV-3 , the 

Bradley Creek attains a maximum thi ckne s s  of 210 feet . In the south­

Wes t ern par t  of the study are a ,  the Bradley Creek range s  in thicknes s  
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from 120 to  1 6 3  feet . It averages about 40 feet in thicknes s  in much 

o f  the strike belt in the northeastern part of the area ( Figure 11 , 

page 62 ) .  
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The lower c laystone member of the Nolichucky averages 390 feet 

in thickness  and the upper claystone member averages about 190 feet in 

thickne s s . In general , where the Bradley Creek Limestone Member thins , 

the claystone unit s thicken to include this interval . 

Thro1�hout mos t  of the study area , the Nolichucky overlies the 

Maryville Format ion . However , in the northeast part of the area 

(Morri son C i ty ) , the Noli chucky overlies  the Honaker Dolomite . Farther 

to the northeast i n  Vi rginia ,  the Nolichucky pinche s out and the ent ire 

Conasauga i nt. e £ va L  i s  called the Elbrook Dolomit e  ( Rodger s , 195 3 , 

p ,  5 2 ) '  

Regi onal Fac ies of the Conasauga Group 

Fac i es o f  the Pumpkin Valley Shale and Rutledge Formation 

I n  t.he Lee Valley Section in northwest Hawkins County ( Rodgers 

and Kent , 1 Sl 4 8 , p .  9 ) ,  the top 112 feet of the Pumpkin Valley Shale 

contains ')8 f e e t  o f  limestone beds or beds of limestone interbedded 

with  clay stone . I n  addit ion , green claystone which resembles other 

c l ays t one s .l  n t r"e C .,nasauga Group are restricted to the upper 170 feet , 

whereas the L:.wer 190 feet of the unit c ontains maroon and green silty 

d.aystone and s i lt.stcne which closely resembles the underlying Rome 

l i thology . 
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In the Dumplin Valley area , Hatcher ( 1965 , p .  30 )  also  de scribed 

the Pumpkin Valley Shale as c ontaining beds resembl ing the overlying 

R ut ledge l ithology along with a few thin dolomite  beds , mainly in the 

upper part . 

Even though this writer believes  that rock units  should be 

s ubdi vided as much as pract ical , he is not convinced of the desirability 

of ret aining the Pumpkin Valley Shale as a mapping unit . Thi s i s  

especially true in areas where the sandstones at the top o f  the Rome 

Formati on a:ce absent . In such areas , the Pumpkin Valley Shale should 

e ither be  redefined or omitted . 

Fac i e s  of' the Rutledge-Rogersville-Maryville and the Honaker Dolomite 

Recent ly , rocks which resemble the Honaker type lithology have 

been reported  in several place s  within the central phase o f  the 

Conasauga Group . 

J .  W .  Smith ( personal communicat i on , 1966 ) reported a tongue o f  

cio lom i  t e  o f  Houaker type in the Maryville Formation in the area  south­

w-e s t  e; f Hog e r s vi ll e . This dolomite tongue can be traced to the 

t·boresbur g-bean Stat ion area where it wedge s  out southwestward along 

s t r ike . 

In DumpLin Valley area ,  Hatcher ( 19 6 5 , p .  41 ) reported a 

similar tongue o f  dolonli t e , whi ch ranges in thickne s s  from a feather 

edge to mcJr e than 200 feet in the Maryville Formation . He st ated that 

the dolorr1i t e  tongue thins to the southwe st but i s  present as far to  

the  southwest as the  Shooks Gap quadrangle . Along the same strike 
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belt in the adj acent quadraQgle (Maryville ) to  the southwest , Cattermole 

( 1962 ) did not refer  to the presence of dolomite beds in the Maryville 

Limestone . 

Butt s ( 1933 , p .  7 )  stated that the Honaker Dolomite oc curs in 

the middle part of the Valley in southwest Virginia , between Bristol 

and St . Paul . From the Pulaski fault southeast of Kingsport , the 

Honaker boundary cut s  across  strike and pas ses through Morrison City , 

Yuma , Clinchport , and St . Paul ( Figure 7 , page 5 5 ) .  

Facies  o f  the Noli chucky Format ion 

The c ontact between the Nolichucky and Maynardville formations 

is gradational and the writer used lithologic  percentages in separat ing 

thes e  two mapping units . Limestone lithostromes occur in the trans i ­

tional phase where the clasti c s  and carbonates interfinger in tne 

interval between the Maryville Formation and the dolomite member of the 

Maynardville . The Bradley Creek Lime stone Member represent s such a 

lithostrome and in some are as where the upper claystone member of the 

Nolichucky Formation i s  very thin , some worker s in the past have 

extended the Maynardville Formation to  the bottom of the lime stone , 

here in called the Bradley Creek Limestone Member .  

Hatcher ( 1965 ) included the lithologic  ent ity of the Bradley 

Creek in the Maynardville Format ion in the Dumplin Valley area . He 

stated that , "The algal lime stone member ranges in thickne s s  from one 

to 200 feet . About midway across  the Jefferson City quadrangle , it 

grades laterally into the shale member . "  Sinc e mapping unit s are 



delineated on lithology , the writer believes that the algal limestone 

and the enclosing claystones should be mapped in the Nolichucky Forma­

tion . In the Je fferson City area ,  Bridge ( 19 5 6 ) included the upper 

70 

315 feet of the Noli chucky Format ion as us ed by this writer in the 

Maynardville Limestone . Southeast of Rogersville , in the vi c inity o f  

Bean St ation , the stromatolit ic zone pinches in and out of  the c l aystone , 

thus leaving a c omplete s ection of claystone between the Maryville 

Formati on and the lime stone member of the Maynardville Format ion 

( Haney , 1966 , p .  34 ) .  To locat e  the contact in such a sequence would 

be di fficult , i f  not impos s ible , i f  it is drawn at the base of the thin 

stromatolitic  z one as proposed by Bridge ( 19 5 6 ) ,  and Hatcher ( 1965 ) .  

The above described c ircumstance i s  well illustrated in the area south 

o f  Jenkins Church in Stanley Valley . At thi s  locality , the Bradley 

Creek thins to about four feet and exposures are disc ont inuous due to 

c overage by creep . 

Near Greeneville , Tenne s see , approximate ly 20 mi les south of the 

study are a ,  the problem of select ing a cont act between the Nolichucky 

and Maynardville formations is rather simpl e ,  in that only a si ngle 

thin ( 100 to 200 feet ) unit o f  claystone i s  present ( Byerly , 1966 , 

p .  4 0 ) .  The claystone lithology represents the Nolichucky and all 

lithologies  between it and the Copper Ridge  are inc luded in the 

Maynardville . Figur e  14 illustrat es the writer ' s  int erpretat i on of the 

fac ies  relat ionships between the Conasauga units  in the Greeneville 

area  and the study are a .  The Bradley Creek Limestone Member i s  inter­

preted as a lithostrome o f  the Maynardville Limestone in the Greeneville 
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area .  The lithology o f  the Bradley Creek and the basal port ion o f  the 

Maynardville Limestone of the Greeneville area is quite s imilar . It 

appears that the abrupt lateral thi ckening o f  the Maynardvil le i s  due 

to algal limestone ( stromatolit i c  bioherms ) at the ba se of the unit . 

In the Morristown quadrangle , Oder and Mili c i  ( 1965) placed the 

c ontact between the Noli chucky and Maynardville formati ons at the top 

o f  the upper clayst one unit , thus including the stromatolit i c  lime­

stone ( Bradley Creek Member ) and the upper c laystone uni t  in the 

Nolichucky Formation .  The writer agrees with thi s  i nterpretat ion and 

plac es the boundary at the top o f  the upper claystone unit . 

Summary of Strat igraphic Contribut ions 
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The maj or stratigraphic contribut ions of this study c oncern the 

rocks of the Conasauga Group . Thi s  study has shown a s igni fi cant 

westward sh i ft ing of the boundary between the central and southeast ern 

phas es of the Conasauga Group as de fined by Rodgers ( Figure 7 ,  page 5 5) . 

Thi s boundary change was necess it ated by the thinning to  ext incti on of 

the Rogersville Shale in the northeast part o f  the study area . In 

thi s structurally complex area , the writer was unable to measure 

sections of the Rutledge and Maryville formati ons and thereby ascertain 

whether these units thicken at the expense of the Rogersville Shale . 

However , the information gathered from a limited number of out crops , 

s eems to  indi c ate not a th i nning o f  the c layst one lithology by the 

deletion of its top or bottom , but the gradual addi t ion o f  dolomite 

beds throughout the formation . In this area , the Honaker Dolomite i s  



recognized as a fac i e s  o f  the Rutledge , Rogersvi lle , and Maryville 

format ions . 

The dolomite members o f  the Maryville  and Rutledge format ions 

are s imilar in lithology and indist ingui shable in the field . However , 

thi s problem i s  in part re solved by the dis covery o f  a dolomite marker 

unit . Thi s uni t i s  referred to  as the "white d:J lomite " marker bed . 

Strat igraphically , the uni.t occ ur s  150 below the top o f  the Maryville 

Formati on .  The c olor of the rock i s  light-gray on a freshly broken 

sur fac e , but upon weathering , it present s  a white , slight ly chalky 

appearance .  The recogni t i on o f  this  marker bed helped the wr iter in 

di fferent i at i ng the dolomite members in the Conasauga Group . 

The writer  also recogni zed a l imest one facies in the upper part 

of the Pumpkin Valley Shale . Because of this  fac ies relat i onship , the 

bo undary of the Pumpkin Valley Shale and Rutledge Format ion must be 

an arbitrary boundary in local areas . 

The recognit ion o f  an algal limestone lithostrome which the 

writer has named the Bradl ey Creek Limestone Member of the Nol ichucky 

Formati on is another contribut ion . It i s  pre sent in both thrust blocks 

and s erves  as an e xce ll ent marker hor i zon in ident i fying the lithologi­

c ally s imilar lime stone units  of the Conas auga Group in struc turally 

complex areas . The Bradley Creek ranges  in thi ckne s s  from 4 to  210 feet , 

and i s  thicker in Carter Valley than in St anley Valley . 'rhi s  l ime stone 

tmi t has been recogni zed in  other areas throughout much o f  the Valley 

and R i dge in East Tennessee . 



In the study , area , sands tone beds which form the boundary 

between the Rome Formation and Pumpkin Valley Shale , are re cognized 
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in the southwestern part of the area ,  but t o  the northeast the sand­

stone beds decrease in thi c kne s s  and also ln abundance . A well-defined 

dolomite bed oc curs in the Pumpkin Valley Shale about 30 feet above 

the sandstone bed marking the contact in the area to the southwe st 

where the sandstone beds are p·cominent . In mapping northeastward , 

this dolomite bed was used as a gui de or marker bed in plac ing the 

contact between the Rome and Pumpkin Valley . In mappi ng the Rome 

throughout the area ,  dolomites  were found to  be more abundant in out crop 

than any other type lithology . In the Carter Valley thrust block at 

Morrison City , more than one-half o f  the exposed Rome i s  dol omi t e . 

The li thology o f  the individual formati ons o f  the Conas auga 

Group in Carter Valley and Stanley Val ley thrust blocks i s  remarkably 

s imilar . The c arbonate unit s are slightly thicker in the Carter Valley 

thrust block than in Stanley Valley . They also thicken along strike 

to the east and northeast in both thrust blocks . This thi ckening i s  

more  pronounced in the Maynardville and Rutledge formati ons . 



CHAPTER I I I  

STRUCTURAL GEOLOGY 

Reg i onal Set t ing 

The Southern Appalachi ans are commonly subdivided i nto  four 

physiographi c provinces  ( Figure 1 5 ) .  King ( 19 5 0 , p .  10 ) gives a 

summat ion o f  the general structure of the s e  physiographic divi sions 

as follows : 

To the northwe st are the gently deformed Cumberland and 
Allegheny Plateaus , a foreland are a . Next southeast i s  the Valley 
and R i dge province ,  made up o f  much more strongly folded and fau Lted 
Paleo zoic s ediment ary rocks . Beyond i s  the Blue Ridge , composed of 
older Paleo zoic  and Pre c ambrian rocks that are not only strongly 
folded , but are more or le s s  metamorphose d . This i s  succeeded by 
the Piedmont Plat eau whose rocks are strongly metamorpho sed and 
invaded by granite p.lutons , but with c onsiderable areas o f  meta­
sedimentary rocks to the southeast . The rocks of the Piedmont 
pass southeastward beneath the depo sits of the Atlantic  Coastal 
Plain and their further ext ension in thi s  direction is  l ost t o  view . 

Valley and R i dge Province  

The Valley and Ridge Province of East Tennessee  and s outhwe st 

Virginia is dominated by thrust faults . The maj ority o f  the s e  fault s 

were ori ginally mapped as high angle reverse faults , but de tailed 

mapping has shown that many are low angle thrust faul t s . One o f  the 

maj or problems relat ive to structures in the Valley and Ridge , is the 

( yet unanswered ) quest ion of the ir behavior at depth . Rodgers ( 1949 ) 

thoroughly reviewed the two bas i c  conc ep t s  dealing with th i s  problem . 

Al though the "no-bas ement " theory , also c alled the "thi n-skinned" 
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concept , is  acc epted by most recent local workers .  Cooper ( 1961 ) i s  

one o f  s everal geologists  who favor the "basement " theory , also called 

the "thick-skinned" concept , in which the maj or folds and fault s  are 

believed to be pas s ively related to the Precambrian crystalline rocks . 

Descript ion o f  Maj or Structural Features 

Saltville Fault 

The Saltville fault is one o f  the maj or faults in the southern 

Appalachian region . Stevenson ( 1885 , p .  121 ) named the fault for 

Saltvi ll e , Virgini a .  The fault had previously been called "the Holston 

River Downthrow" and als o  the " fault o f  the North Fork of the Holston . " 

Other names for the fault are the Bland and Clinch Mountain ( Butts , 

1940 , p .  4 57 ) . The extent o f  the fault was originally interpreted by 

Butts ( 1940 ,  p .  4 57 )  as ext ending from Craig County , Virgini a south­

westward to Cassard , Virgini a ,  a distanc e of over 200 miles . Subsequent 

studies by Munyan ( 1951 ) show that the Saltville fault does not end 

at Cas sard but continues across Tennes s ee into Georgia to a point 

several miles south-southwest of Dalton . Rodgers ( 195 3 ,  p .  1 33 )  

s uggested that the Saltville , Beaver Valley , and Knoxvi lle fault s merge 

a few miles south of Dalton to form the great Rome fault , which continues 

across  Georgia and far into Alabama . 

In Stanley and Carter valleys , a segment of the Saltvi lle fault 

approximately 18 miles in length was mapped . Throughout the extent of 

the Salt ville fault zone in the study area ,  the footwal l c ons i s t s  o f  
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rocks o f  the Pennington Format ion . The fault trace was mapped from the 

point wher e it enter s  t h e  Plum Grove quadrangle on the southwest to 

U . S .  Highway 23 in the Kingsport quadrangle . The hanging wall cons ists 

of rocks of  the Rome Format ion exc ept in small areas where the Pumpkin 

Valley , Rogersville , Rutledge , and Maryville units are in contact with 

the Pennington Format ion ( Plate I ) .  

In the southwest part o f  Stanley Valley , the rocks o f  the hanging 

wall and footwall can be seen in contact on a logging trail which 

cros ses Stanley Knob s ( Tennes s ee Coordinates : 2 , 926 , 600E . , 800 , bOON . ) 

into the Lick Branch area . T�e fault trace i s  also eas ily reached �n 

the area where Fro zen Branch and Possum Creek j oin ( Tennessee Coordinates : 

2 , 942 , 000E . , 809 , 90 0N . ) .  In the Church Hill quadrangle , the Saltville 

fault swings east and parallels the Stanley Valley road for several 

miles ; the fault is eas ily reached at several loc ations within this 

area . An excellent area for studying the fault is  one-half mile north of  

Frisco  along a secondary road . The best expo sure of the fault plane 

o c curs at the Tenne s see and Virg�nia line on U . S .  Highway 23 . 

The dip of the fault plane cannot be speci fically determined in 

the Plum Grove quadrangle ; however , us ing the three-point method along 

several segment s of the trace , it was determined that the average dip 

is from 40 to 50 degrees south near the surface . North of Morrison 

City on Highway 23 , tmmediately north of the Tennessee-Virginia state 

line, the fault plane is exposed and the measured dip averages 

50 degrees to the south . Averitt ( 1941 , p .  31 ) stated that in south­

eastern Scott County , Virginia ,  the plane of the Saltville fault dips 



southeast at an angle le s s  than 30 degrees and the minimum angle may 

approach zero in some places . 

The stratigraphic di splacement varies , but it i s  at least 
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15 , 000 feet . The maximum hori z ontal di splac ement along the fault may 

never be known , but the presence o f  the Glenwood School klippe suggests 

that the minimum horizontal displac ement i s  in excess  of one mile 

(Averitt , 194 1 , p .  30 ) .  Approx imately 15 miles southwest of the study 

area , Haney ( 1966 , p .  94 ) reported a minimum net slip on the Saltville 

fault of three mile s . 

About nine miles northeast along the Saltville fault trace from 

the southwest margin of Plate I ,  a "bend " occurs in the trace of the 

Saltville fault . Here , rocks of the hanging wall cons ists  o f  formations 

of the Conasauga Group , whereas the Rome Formation forms the contact 

rocks along the maj or extent of the fault . Southwest of the "bend" 

area , the strike o f  the Saltville fault i s  approximately 65  degrees 

northeast , whereas east of the "bend" the strike is  approximately east . 

The "bend " area appears to be the bo undary between the steeply dipping 

beds and the less  steeply dipping beds . Southwest o f  the "bend " area , 

both the hanging wall and footwall beds dip approximately 35  to 

50  degrees to  the southeast .  East o f  the "bend" area , the beds dip 

between 40 and 60 degrees to  the south . 

Carter Valley Fault 

The Carter Valley fault was named for Carter Valley in Hawkins 

County , Tennessee , and Scott County , Virginia .  An 18 mile segment of 



the fault was mapped in the study area ( Plate I ) , however , the fault 

c ont inues t o  the southwest of the mapped area ( Haney , 1966 ) .  Rodgers 

( 19 5 3 ,  p .  1 34 ) stated that the Knoxville , Rocky Valley , and Carter 

Valley fault s may represent a cont inuous zone of faulting , although 

it may not be possible to prove that they are continuous . 
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The Carter Valley fault enters the southwest part of the study 

area about 1 , 000 feet northwest of the j unction of Young Branch and 

Carter Valley road . At thi s point , the Rutledge Format ion i s  faulted 

over the Kingsport Formation . Within 500  feet to the northeast , the 

Pumpkin Valley Shale is in contact with the Mascot Dolomit e .  Approxi­

mately 500 feet further northeast ,  the Rome Format ion forms the contact 

rocks of the hanging wall , and Chepultepec Dolomite forms the footwall . 

Thi s  relat ionship continues to the northeast for about five miles . 

In the vicinity o f  Sunrise  School , the fault trace swings east and 

the stratigraphic  di splacement decreases , as the Rutledge Formation i s  

thrust over Chepultepec Dolomite .  Two miles further to the northeast , 

the stratigraphic displac ement i s  still les s . Here , the footwall 

structure i s  a syncline , in whi ch the Mascot Dolomite has been preserved , 

and the hanging wall i s  the Maryville Formation . The trace of the fault 

c ont inues to  the northeast and in the vic inity of Kinkead Cemetery , 

the Rutledge Format ion i s  thrust over the Nolichucky Formati on . In the 

Fris c o  area , the footwall is the Rutledge Formation and the Rome Forma­

tion reappears  on the hanging wall . Thi s  stratigraph i c  relationship 

exists  for the next three mile s to the east . One-half mile northwest 

of Morri son City , the Carter Valley fault merges with the Saltville 

fault . 



One thousand feet northwest of the j unction o f  Young Branch and 

Carter Valley road , the rocks o f  the hanging wall and footwall can be 

seen in contact . The fault trac e i s  ac ces s ible in all water gaps 
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formed in the Rome ridges in the southwest part of the area . The trace 

of the fault is j ust as acc e s s ible in the remainder of the area to the 

northeast , but due mostly to the pauc ity of outcrops it is somewhat more 

difficult to recogni z e . Where the fault crosses  the North Fork of the 

Holston River , especially on the Sullivan County side of the river , both 

the hanging wall and footwall rocks are well exposed . 

In general , the hanging wall beds dip 4 0  to 5 5  degrees to the 

southeast , whereas the footwall beds dip between 15  and 25  degrees 

southeast . The stratigraphic  di splacement varies , however , the maximum 

displac ement approximates 5 , 200 feet and the minimum di splacement i s  

a s  small as 100 feet . 

In the southwestern part of the study area and also in the 

extreme northeastern part , the trace of the fault is expressed topo­

graphically by the " comby" ridges which are due to the presence of 

resistant beds in the Rome Formation on the hanging wall . 

Town Knobs Fault 

Haney ( 1966 , p .  76 )  named the Town Knobs fault for Town Knobs , 

whi ch are located approximately one mile north of Rogersville , Hawkins 

County , Tennessee . The Town Knobs fault oc cur s  in the southwest part 

of the study area ( Plate I ) . The fault i s  on the northwe st s ide of 

a row of comby ridges , whi ch are between Stanley Knobs and Stanley 
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Valley . From the point of entrance into the study area , the fault 

extends one and one-half miles to  the northeast and then swings sharply 

to the east for one-half mile and then terminat e s  in the Maryville 

Format ion . 

The fault i s  acces s ible in four water gaps , two of whi ch are 

traversed by roads and the other two by logging trail s . The maximum 

strat igraphic di splacement i s  about 900 feet . The beds dip about 

4 0  degrees southeast on both the hanging wall and footwall . 

In the southwestern part o f  the area , the Rome Format ion i s  

faulted over the lime stone memb er of the Rutledge Formation . In the 

area where the trend of the fault i s  east , the Rutledge Format ion on 

the hanging wall is overturned . 

Greendale Syncline 

The Greendale syncline was named by Butts  ( 194 0 , p .  4 5 7 ) for the 

c ommunity of Greendale , Washington County , Virginia . The structure 

extends from northeast o f  Bland , Virginia ,  southwest to  the southern 

end o f  Clinch Mountain , 25 mile s northeast of Knoxville , a distance o f  

170 miles . 

Sanders ( 1952 , p .  172 ) stated that the Greendale syncline i s  

a great doubly-plunging syncline and belongs  among the maj or structural 

features of the Valley and Ridge provinc e of the Southern Appalachians . 

The Pennington Format i on , which i s  generally the younge st strat igraphic 

unit in the Valley of northeast Tennessee , i s  preserved in the axial 

port ion of the syncline . 
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I n  the northeast part of  the Pressmen ' s Home area and throughout 

most of its ext ent northeastward in Virginia , the Saltville fault cut s  

across  the Greendale syncline near .the axial plane , so  that the over­

thrust block almost completely covers the overturned southeast limb 

( cross-section A-A ' , Plate I II ) . Throughout thi s di stance , the trace of  

the Saltville fault i s  in  nearly all localities  parallel to  the trace 

o f  the axial plane o f  the syncline , whi ch c ommonly appears  as a s imple , 

large , asymmetri c , overturned fold . Where the axial plane o f  the 

syncline can be observed , it strikes 55-60 degrees east and dips about 

7 5-80 degrees southeast ( Sanders ,  1952 , p .  167 ) .  

The thickne s s  o f  the Mis s i s sippian unit s in the Greendale 

syncline at the fault boundary is 6 , 000 �o 7 , 000 feet ( Butt s ,  1940 , 

p .  4 57 ) .  

Descr ipt ion o f  Minor Structural Features 

Structures South o f  the Carter Valley Fault 

In the area south of the Carter Valley fault between Alexander 

Creek and Herd Creek , four faults have been rec ogni zed . East o f  Red 

Goose Hollow , the trac e of the fault s is based upon the recognition 

of lithologic unit s .  To the west , outcrops are scarce and the trace 

of the faults is often inferred from tol?ograpl;J.y and the identification 

o f  residual products . 

In thi s  area ,  the Bradley Creek Ltmestone Memb�r of the Nolichucky 

Formation is repeated several times . At s everal localit ies within 



the area , part of thi s unit , commonly 60 feet thick , can be traced for 

several hundred feet and then the unit is lost in the great thicknes s  

o f  the Nolichucky claystone members . 

On the northwe st s ide of thi s  structure , the Maryville and 

Nolichucky contact i s  unbroken by fault ing . However , the units are 

folded into an ant i c line on Alexander Creek . The as sociated fault s 
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are diagonal-s lip faults and are believed to be penecontempareneous 

with the development of the Carter Valley fault . In general , the hang­

ing walls on the s outheast s ide have been pushed to the southwest and 

the hanging walls have moved to the northwest . 

North of Loyd Ridge near Cooper Cemetery ( Tenne s see coordinates : 

2 , 967 , 70 0E . , 805 , 500N . ) ,  a fault split s off of the Carter Valley fault . 

Diagnosti c  outcrops were not ob served in this area .  The evidenc e for 

the fault i s  the repeated sect ion of Rogersville Shale in the area  

south of Grange Hall School . 

About 1 , 500  feet north o f  the previously ment ioned fault , another 

fault is inferred to split off of and to parallel the Carter Valley 

fault . The hanging wall of thi s fault i s  Rutledge and the footwall i s  

the Maryville Format ion . 

In the area  between Sensabaugh Ridge and Click Ridge , several 

small tear faults have been mapped . Evidence for the existence of 

these fault s i s  the repet it ion of the Maryville Formati on . The maximum 

strat igraphi c displac ement i s  approximat ely 520 feet in that the fault ing 

involve s  mainly the limestone member of the Maryville Format ion and 

the lower claystone and Bradley Creek members of the Nolichucky 

Formati on . 



Seven hundred feet north of and parallel to Click Ridge , a 

thrust fault has been mapped for about two and one-half mile s . We st 

o f  the Clinchfield Railroad , the evidence for the fault is based upon 

the change in dip of the strat a .  East o f  the Clinchfield , large 

blocks of s ilic ified material ac company the change in dips . Near the 

eastern extent of the fault , outcrops of the "white dolomite " marker 

bed in the Maryville Formation shows that the strat igraphic di splac ement 

is approximately 1 5 0  feet as Maryville is thrust over Maryville . 

Structures North o f  the Carter Valley Fault 

In Gravelly Valley near the Mor ning Star Church ( Tennes see 

coordinates : 2 , 964 , 500E . , 812 , 800N . ) ,  the writer mapped a thrust 

fault which has a stratigraphic  di splacement of less than 200 feet . 

Thi s  fault dies out near the Maynardville and Copper Ridge contact , 

and an ant icline has developed in the incompetent Conasauga unit s to 

the northeast . 

North o f  Gravelly Ridge in the vic inity of Monroe Branch , a 

thrust fault was mapped in which Maryville i s  faulted on Maryville . 

Thi s  fault i s  parallel to the Maryville and Nolichucky c ontact and 

can be traced  for about one mile . The stratigraphic displacement i s  

between 1 0 0  and 2 0 0  feet . Where the fault crosses  Monroe Creek , the 

fault is  exposed and the fault plane dips about 60 degrees south . 

Evidence for the exi stenc e o f  the eastern extent of thi s fault i s  

based upon the abundance o f  silicified material and also  upon the 

increased dip of the hanging wall beds . 
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In the eastern part o f  Stanley Valley in the Church Hill QUad­

rangle , a thrust fault extends from the Center Valley Church ( Tennes see 

coordinates : 2 , 967 , 200E . , 818 , 000N . ) four and one-half miles east to 

the Frisco area . At the western extent of thi s fault in the vic inity 

of Monroe Branch , Rutledge is faulted on Rogersville . Approximately 

one mile east of Monroe Branch , Rogersville is absent and strati­

graphically , Rutledge is  on Rutledge . About two and one-half miles 

east of Monroe Branch in the vi c inity of Bellamy Cemetery , the fault 

b i furcates .  The southern splay extends one and one-half miles and 

then c onnects with the Carter Valley fault . Throughout much of the 

extent of this splay , Rutledge is thrust over Rogersville . The northern 

splay extends to the Fris c o  area where it dies out in the Pumpkin Valley 

Shale . 

A tear fault oc curs about 1 , 000 feet south of  the Town Knobs 

fault in the vicinity of Looney Baptist Church . At thi s  locality , the 

Rogersville Shale has been o ffs et and the minimum hor i zontal displacement 

is approximately 1 , 200 feet . 

South o f  Cold Spr ings , in the southwestern part o f  the area , a 

mas s  o f  rock 1 , 000 feet by 3 , 000  feet was mapped and interpreted as a 

slice . The slice  cons ists  o f  rocks of the Pumpkin Valley Shale and 

the Rutledge Formation . The rocks in the slice are highly deformed , 

but it appears  that the slice  i s  r ight s ide up . 

The hanging wall of the slice i s  Rome and the footwall i s  in 

part Longview and in part Chepultepec . Therefore , the slice  i s  of an 

intermediate age and fits the clas s ic des cription of a slic e .  It i s  



thought by the writer that the slice was once part of the synclinal 

footwall ( cros s -section A-A ' , Plate III ) which has been detached and 

c arried upward during fault ing . 
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Southeast of Frisco on Pine Ridge , the Carter Valley fault i s  

o ffset approximately 800 feet by a tear fault . The writer has inferred 

that thi s  fault cont inues to the east for two and one-half miles and 

then c onnects with the Saltville fault . Evidence for the exi stence and 

cont inuance of the fault is based upon : ( l ) the offset between the 

Pumpkin Valley Shale and Rut ledge Formation contact whi ch exi sts  between 

two ridges on Pine Ridge ; ( 2 )  the thick section of Rutledge on the north 

s ide o f  Pine Ridge . It appears  that the dupli c ation o f  section t akes 

place in the l imestone member of the Rutledge ; ( 3 )  where the fault 

cro s s es the North Fork o f  Holston R iver , Pumpkin Valley Shale i s  faulted 

over the Rutledge Formation , and ( 4 )  the rocks in the area between Hash 

Hollow and the point where the fault merge s  with the Saltville , are 

intensely deformed and beds along strike of the inferred fault are 

vert ical or nearly vert ical , whereas the beds dip less  steeply in both 

directions away from the fault . 

Two syncl ines which involve rocks of the Knox Group oc cur in 

the footwall of the Carter Valley fault . The western syncline i s  in 

the Young Branch area . The more pronounced syncline of the two i s  in 

the c entral part of the study area in the vicinity of Hord Cemetery . 

In both synclines , the Mas cot Dolomite i s  the youngest rock present . 

The axes o f  both synclines are oriented north-south and are perpendicul ar 
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to the strike of the fault . From thi s observat ion , we may conclude that 

the folding predates faulting . 

Interpretat ion 

General Dis cussion 

Structure sections on Plate III illustrate the writer ' s  inter­

pretation of the behavior at depth of the folds and faults exposed 

at the sur face throughout the area . In the subsur fac e proj ect ions o f  

the faults ,  the writer has tried t o  maintain the measured o r  calculated 

thicknesses  o f  the formations . The writer infers that the fault planes 

are largely restricted to the incompetent unit s .  That i s , the fault 

planes o f  the larger thrust faults are parallel to the bedding o f  thick 

incompetent units . Thi s glide plane princ iple was originally applied 

to the Southern Appalachians by R i ch ( 19 34 ) .  

Saltville Fault 

The Saltville fault , as indicated by it s straight-line trace , 

has a high dip . Approximately 15  miles to the southwest , Haney ( 1966 , 

p .  70 ) states that the dip of the fault plane r anges from 10 degrees 

t o  27 degrees . 

The Rome Formation i s  believed to  have served as the maj or glide 

plane for the Saltville fault in the study are a .  The Pennington 

Format ion compri ses  the rocks o f  the footwall along the 18-mile segment 

of the trace  o f  the Saltville fault in the study are a .  The Pennington 
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Formation occupies  an overturned sync line and is overridden by the Rome 

Formation o f  the hanging wall . The footwall southeast o f  the Saltville 

trace must therefore be an incompetent unit which is strat igraphically 

lower than the Pennington Format ion . The writer as sumes that the 

glide plane in the footwall probably c ons i st s , at least in part , o f  

the Martinsburg Shale . 

Because the two glide zones mentioned above are stratigraphically 

about 9 , 500 feet apart , an upward deflection of the fault from the 

Rome Format ion to the Martinsburg Shale must have occurred at depth 

somewhere beneath the thrust sheet to the southeast . The writer 

believes that a minor part of this deflect ion took place  in the vic inity 

of The Cli ffs fault and the maj or refraction took place along the 

Pulaski fault and farther to  the s outheast . 

The Saltville fault i s  s imilar to the other thrust faults in 

the Valley and R idge province , in as much as it has broken upward from 

a more deeply seated decollement . The decollement inferred by most  

workers in this  general area i s  the Rome Formation , mainly because o f  

its  common occurrenc e in the hanging walls of maj or faults ,  and sub­

ordinately because it is  probably the first maj or incompetent formation 

above the basement . 

Carter Valley Fault 

The Carter Valley fault , like the Saltville fault , also  present s  

a straight-line trac e  and has an inferred high dip , but not a s  high as 

the Saltville .  The writer believe s that the Carter Valley fault 



represents a splay that has broken upward from the s ame dec ollement or 

sole as the Saltville fault . The footwall o f  the Carter Valley fault 

c ons ists  predominantly o f  c arbonates and the rocks are synclinal 

( Plate III , s ections A-A ' , B-B ' , C ' C ' , D ' D ' ) .  

Relationship o f  Stratigraphy to Structure 
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In the Valley and Ridge , s everal fine-grained c last ic  unit s  are 

well-known as incompetent unit s .  The oldest o f  these unit s ,  the Rome 

Format ion , i s  evidently the glide zone o f  s everal maj or fault s .  The 

Rome Format ion is pre sent on the hanging walls of the three maj or faults 

in the study area . The Pumpkin Valley , Rogersville , and Nolichucky 

also are incompetent units  but only minor faults are assoc i ated with 

these  format ions . 

In the Alexander Creek area  south o f  the Carter Valley fault , 

the Nolichucky Formation i s  involved in much o f  the fault ing and most 

of the displacement has probably taken place within thi s  unit . In the 

southwest part of the area ment ioned above , several faults oc cur in 

the Knox Group . Here , as i s  the case in Gravelly Valley ( Pl ate III , 

section C-C ' ) ,  only the Copper Ridge and Chepultepec units  are involved 

in the fault ing . The Knox Group i s  the main buttre s s  i n  the Carter 

Valley are a .  I t  i s  a 3 , 000-foot-thick competent unit through whi ch 

stresses  are transmitted . The t ight folds and numerous fault s in the 

Conasauga Group are controlled by the alternat ing sequence of competent 

and incompetent rocks . 



CHAPTER IV 

CONCLUSIONS 

The following conclusions are present ed from the study of the 

l ithostratigraphy of the Conasauga Group in Carter and Stanley valleys : 

1 .  The Conasauga Group pres ents clas s i c  examples o f  isopic  

and heteropic fac ie s . 

2 .  The lithology o f  the individual format ions o f  the Conas auga 

Group i s  remarkably s imilar in both thrust belt s . 

3 . The c arbonate unit s o f  the Conas auga Group thicken eastward 

and southeastward and the c laystone unit s thicken westward and north­

westward . 

4 .  The Pumpkin Valley Shale is  a trans itional unit which has 

a Rome lithology in the lower half of the format ion and Conasauga-type 

l ithologies in the upper one-half of the unit . 

5 , The Rogersville Shale thins to less  than four feet in the 

northeastern part of the study area  and the Rutledge and Maryville 

formations merge to form the Honaker Dolomite . 

6 .  The Bradley Creek Limestone Member of the Nolichucky 

Formation th ickens to  the s outheast o f  the Carter Valley strike belt . 

The Bradley Creek Member may be a northward ext ending tongue ( litho­

strome ) of the Maynardville Limestone whi ch occurs south of the 

Pulaski fault . 
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