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CHAPTER I 

INTRODUCTION 

General 

The Rome formation is one of the most distinctive 

lithologic units in the Southern Appalachian region . No 

account of early Paleozoic sedimentation , later Paleozoic 

structural history , and the more recent physiographic de­

vel opment of the Val ley and Ridge province can be attempted 

without consideration of this formation. Therefore , mo st  

student s of Appalachian geology have been expo sed to the 

general characteristic s  of the formation. Despite this 

familiarity however , mo st s tudies of the Rome have been 

made in association with other rock unit s ,  or have been 

general or local in nature. 

Previous Investigations 

James Safford , in his Geolog� of Tennes see ( 18 69 ,  pp. 

209- 210) , original ly recognized the lithology of the present 

Rome formation as  a distinc tive unit . He , however , assigned 

it to  the basal par t of his Knox Group and applied the name 

"Knox Sandstone" to it . The formation was renamed in 1891 

1 
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for its exposures in Coosa Valley, south of Rome, Floyd 

County, Georgia by C.W. Hayes (1891, p. 143). Hayes was the 

first to apply the name Rome to this formation. The expo­

sures he described have since become the type locality. Sub­

sequently, the term Rome, after some modification and usage, 

for example Walcott (1891), has gained general acceptance in 

the literature (Wilmarth, 1938, p. 1840). 

Later, Hayes (1894a) and Arthur Keith (1895) subdi­

vided the Rome formation into two members: an upper '�ome 

shale" and a lower "Rome sandstone." M.R. Campbell, in 

three of his folios (1894a, 1897, 1899), termed the "Rome 

sandstone" lithology in southwest Virginia the Russel for­

mation, but applied the name Graysonton formation elsewhere 

in Virginia (1894b). His terminology has since been dis­

carded. 

Within, and a little below the top of the lower '�orne 

sandstone" member, both Hayes and Keith recognized a unit of 

variegated shale with no sandstone, which was termed the 

Apison member, from exposures at Apison, Hamilton County, 

Tennessee (Hayes, 1894 b,c, 1895). H.D. Campbell (1905) ap­

plied the term Buena Vista shale to the Apison lithology in 

central Virginia. Although still used by some workers, these 



terms have a l so been discarded ; mo st  author s prefer to in­

c lude this variegated shale unit in the Rome formation with­

out subdivision . 

3 

Ar thur Keith , in many o f  his folios ( 1895, 189 6a, 

1 8 9 6b, 1896c, 190 1 , 1 90 3, 1907a , 1 907b} , mapped the Rome 

f ormation and its equivalent in east Tennes see and e l s ewhere. 

In nor theast  Tennes see , he applied the term Watauga shal e  to  

the dol omite s  and the red shales overlying the Shady dolomite 

for exposures near the Watauga River in Johnson and Carter 

Counties , Tennes see . Since it is a facie s of the Rome for­

mation , the term Watauga has  been abandoned in favor of the 

former , but the informal term '�atauga pha se" is s till  used . 

In an early work, Keith (1895) had s eparately mapped a 300 -

foot dolomite unit within the Rome formation on Bay s Moun­

tain, south of Knoxvill e , Tenne s see , as the Beaver limes tone 

from it s occurrence on Beaver Ridge , north of Knoxvil le. 

Haye s (1902} misapplied the name to the Shady dolomite in 

Georgia and Alabama . However , because Keith ( 1901) did not 

map this unit separately on Beaver Ridge some confusion re­

sul ted as to the true s tratigraphic po sition of this unit ; 

hence the term has been abandoned . 

Many ear ly worker s ,  in dealing with lower Cambrian 
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stratigraphy in eastern states other than Tennessee, have 

contributed to a broader understanding of the stratigraphy 

and facies relationships of the Rome formation. E . A .  Smith 

(1890), described the stratigraphic equivalents of the Rome 

formation south of Birmingham, Alabama and applied the term 

Montevallo formation to exposures in parts of Shelby and Cal­

houn Counties, Alabama. This formation has also been termed 

the Chocolocco shales in some publications of the Alabama 

Geological Survey. Both terms have since been abandoned. 

G. W .  Stose (1906, 1909) was the first to apply the name 

Waynesboro formation to the Rome equivalent in Pennsylvania. 

This term is still sometimes used to describe the strati­

graphic equivalent of the Rome formation in the Appalachian 

Valley from Waynesboro, Pennsylvania southward to Roanoke, 

Virginia . Butts (1926, 1933, 1940), further investigated 

the Rome formation and its equivalents in Alabama and 

Virginia. E . O. Ulrich (1911, p. 616), compiled a detailed 

study of the Paleozoic system in North America, which in­

cluded a definitive analysis of the lower Cambrian forma­

tions. La Forge, et al. (1925, pp. 139-143) further 

described the lower Cambrian formations of Georgia. The 

writings of Keith (1928, pp. 321-328), Currier (1935), 



and Schuchert (1943 )  are al so not eworthy for their descrip-

t ions of lower Cambrian format ions in general and the Rome 

formation in part icular . However, it wa s not unt il Woodward 

(1929) and Re s ser (1933, 1938)  synthesized and clar ified the 

terminology and nomenclature of the Rome format ion and it s 

equival ent s, that subsequent worker s  were free to do more 

detailed and specific studie s of the formation . 

In the more recent l iterature several studies 

involving the Rome have proven especially helpful to work­

ers in east Tenne s see . Moneymaker and Fox (1940) and Fox 

(1943) have contr ibuted measured sections and other pert i -

nent informat ion relat ing t o  the Rome formation in the 

west ern part of the Va lley and Ridge province of Tennes see. 

The inve stigat ion of King, et al. (1944) has suppl ied infor---

mation as  to the character and economic depos it s  of the 

Rome in northeast Tenne s see . Ropger s and Kent ( 1 948) 

descr ibed, in a detailed sect ion, the Rome formation at Lee 

Valley, Hawkins County, Tennessee . In thi s same study, the 

5 

original "Rome shale" of Haye s and Keith was re-named the 

Pumpkin Valley shale, and des ignated as  the lowermo st member 

of the Conasauga group of earliest middle Cambrian age . Sub-

sequent ly, the term Rome formation has been restricted to 



tho se l i thologies formerly included within the lower "Rome 

sandstone" member of Hayes  and Keith and the age of  the 

formation i s  now considered to be latest early Cambrian. 

The historical nomenclature of the Rome and o ther Cambrian 

and Ordovician formations in the southeas tern states has 

been summarized by Bridge ( 19 5 6 , P late I). 

S ignif icant studies of  the l i thologic and primary 

s tructural features  of the Rome formation were contributed 

by Harvey and Maher ( 1948) and Maher ( 1948 ) .  The f ir s t  c om­

prehensive mapping and descript ion of the Rome formation in 

east Tennes see i s  contained in the compilation by Rodgers 

( 1 953) . 

Ferguson and Jewe l l  ( 19 5 1) , s tudied the bari te de­

posits  and a s sociated geology in Cocke County , Tennes see and 

included de script ion of the Rome in that area . H. Brooks 

( 195 5 )  was the fir st  to de scribe halite casts  in the Rome . 

King and Ferguson ( 1 960) included several measured sections 

of  the Rome in their descript ions of the geology in north ­

eastern Tennes see . 

Among the later , more general studies ,  which involve , 

in part , Cambrian strat igraphy of the Appalachian Val ley are 

tho se o f  Rodger s ( 1956) , and Wheeler ( 1960) , and most 

6 



recently Woodward ( 1961) . In addition to these , many of 

7 

the theses and dis sertat ions , too numerous to  list  here , 

prepared by students in the Department of Geology and 

Geography at the Univers ity of Tennes see , have included 

descript ions of local occurrences of the Rome format ion . 

Specific reference wil l  be made later to those  of particular 

value in conduct ing the present investigation . 

Purpose  and Scope of  the Present Study 

The purpose of the present study i s  to bring together 

newly derived information and earlier account s  of  the varied 

charac teristics  of  the Rome formation in order that they may 

be examined in an obj ective manner with a view toward a 

broader synthesis  of information . 

The present study consi s t s , for the most par t , of a 

detailed examination of three selected exposures of the Rome 

formation measured by the writer in the Valley and Ridge 

province of Tennessee . The newer data have been derived 

from f ield and laboratory studies of the lithology , sedimen­

tology , and stratigraphy at the three exposures . The three 

measured sections have been compared with one another and 



with certain other exposur es which have e ither been per­

sonally examined by the writer or described in the l itera­

ture . The data from among these several exposures are cor-

related and the ch aracteristics  and geologic history of 

the format ion is re-examined and summarized on the bas i s  of 

the evidence pres ented. 

8 



CHAPTER II  

GENERAL FEATURES OF THE ROME FORMATION 

Stratigraphic and Paleontologic Characteri stics 

The Rome formation is  general ly considered to be of 

early Cambr ian , or Taconian , age , being the topmo st formation 

in the Waucobian , or lower Cambrian , series . The Rome i s  

the lowest , or oldest formation widely exposed acros s  the 

Valley and Ridge province of eas tern Tennes see . The loca­

tions of a number of out standing Rome expo sures , including 

several which are discus sed in th is  study , are l i sted in 

F igure 1 and illustrated in Plate I .  

In eas t  Tennes see the normal stratigraphic position 

of the Rome formation is above the Shady dolomite and below 

the Pumpkin Valley shale of the Conasauga group (Figure 2 ) . 

It  has been considered by some worker s (H . J .  Klep ser and 

S.W . Maher , personal communication , 1962) , that the Rome and 

Shady represent facies in part , the lower Rome being the 

wes tern equivalent of the upper Shady . 

Originally , the Rome was considered to be of both 

early and middle Cambrian age . However , with the exclus ion 

9 
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2,550,000 E structures ::[':r1er, 1 �1±8 
450,000 N Central 

1959 
I 
2,'HO,OOO E phase Rodgers, 

mc:jor 
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of  the Pumpkin Val ley shale (Rodgers and Kent, 1948 ) , the en·· 

t ire Rome formation is  now cons idered to be of early Cambrian 

age . Th e common fauna of the Rome format ion for the three 

regions i s  summar ized in Figure 3. The trilobite, Olenellus 

thompsoni, i s  by far the most common and mo st diagno stic 

fos s il in the formation . 

Topographic and Weath er ing Characteristic s 

Topography and Extent of Surface Exposure s  

Many good exposures of the Rome formation are found 

in road and railroad cuts and along numerous gap s for almo st 

the ent ire length and breadth of eastern Tenne s see ( see F ig. 

1 and Plate I ) . Topographical ly , the Rome character i stically 

forms fairly steep, l inear , knobby or camby (cockscomb} 

ridge s. The se prominent ridges ,  who se cre sts  average 1000 to 

1100 feet above sea l evel , are commonly covered with a shal ­

low ,  somewhat loo se mantle of sandstone and shale ch ips and 

silty clay soil , and often are covered with pines or oth er 

conifers . The di st inctive vegetat ion and profile  give r i se 

to  local names such as Pine Ridge or Camby Ridge in many in­

stance s .  



FAUNA 

Trilobita 

Olenel lus thomps oni Hall)  
0. romensis  Re s ser and 

Howe l l  
0. rudis  Re s ser 
0. hal l i  (Walcott)  
0. buttsi  Re s ser 
0. alabamensis Res ser 
Ptychoparella buttsi  

Re sser 
p. !E.· 

Brachiopoda 

Obo lus  sm ithi  Walcott 
0. pandemia Walcott 
Paterina major Walcott 
P .  wil l iardi Walcott  
Wimanel la shelbyensis 

Walcott 
Por ifera 

Archaeocyathus !E.· 
Cephalopoda 

Salterella !E.· 

Mol lusca Incertae Sedis 

Hyolithe s wanner i 
Re s s er and Howell 

H .  .§E.. 

Geographical Area 

Southwe st 
Virginia 

X 

X 
X 

X 

X 

X 

X 

Ea s t  Northern 
Tenne s see Alabama 

and 
Northern 
Georgia 

X 

X 
X 
X 

X 

X 

X 
X 
X 
X 

X 

X 
X 
X 
X 
X 

X 

X 

X 

F igure 3 .  List of the common Rome fauna collected from 
three geographical areas . Compi led with modifications 
from Res ser (1938)  and Woodward (1929) . 
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The ridges are homoclinal , exhibiting one fairly 

steep s ide and , as  a resul t  of  the predominance of sandstone 

in the formation and consequent res i s tance to  weathering , 

develop sharp , even cres t s . The ridges are notched by gaps 

of  varying sizes  at  irregular intervals  a long the crest . 

14 

The resul ting knobby or comby appearance make s the typical 

Rome ridge fairly easy to recognize from a dis tance  (Fig . 4 ) . 

Progressing northwestward from the eas tern margin of the 

Valley and Ridge province , the r idge s  become more prominent 

and generally are higher and steeper . Thi s  i s  due , in most 

cases , to  an increase in thicker-bedded , more  resi stant , 

clastic unit s  within the northwest phase of the formation , 

as  compared with the generally thinner -bedded central portion 

and more calcareous southeastern phase . 

Weathering Characteri stic s  

I n  general , the amount o f  weathering and weathered 

residuum present in a Rome exposure increases progressively 

toward the eas tern belt s  of  the Val ley and Ridge province  

due to the increased amounts of shaly and/or calcareous 

units  within the formation . The sandstone and siltstone of 

the Rome formation , although resistant , weather and erode 



figure 4 .  View of Beaver Ridge illustrating knobby 
topography . Taken looking north on U. S. Highway 
25W ten miles north of the city l imits of Knox­
ville , Tennessee. The coordinates are 594 , 800 N 
and 2 , 582 , 200 E. 

15 
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gradual ly to form a shallow residuum and talus accumulat ions 

commonly full  of rock chips . Frequent ly this  weathering 

feature is exhibited by the re lat ively thick-bedded, argil ­

laceous, maroon c laystone s and mudstones of the formation . 

The thin, light-colored, s ilty or sandy soil developed in 

such cases i s  r elatively poor and support s only hardier pine 

tree growth as  a rule . Surprisingly, the rather steep 

slopes are often c l eared for graz ing and l ight farming . 

The argillaceous, do lomitic, and calcareous shale s  

erode more readily and commonly are deeply weathered, the 

c l ay content being reduced to a "muck1 1 when wet. The re­

sult ing residuum wil l  often exhibit a var iety of color s  

from yellow-brown and red-brown to green, gray and orange . 

The carbonate rocks, such as  lime stone, do lomite and int er ­

mediate variet ies, weather t o  greater depths than any other 

rock types in the Rome format ion and form bodie s of yellow, 

general ly silty c lay as soc iated with a red-brown or yellow­

brown soil . Th is  ''buckfat 1 1 -type c lay i s  s imilar to that 

formed by the Shady dolomite . Some dolomite in the forma­

t ion often weather s to a 1 1wad .  '1 
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Structural Characteristics  

It  is  generally bel ieved that the shale unit s  in the 

Rome formation have formed ideal "g liding planes "  for the 

faul t blocks act ivated by the compres sional forces  that pro­

duced many of  the thrust faul t s  in the Valley and Ridge 

province of eas t  Tennes see, The faul ting thrus t up portions 

of the Rome formation , frequently along with overlying 

younger formations . Such thrusts  have overriden post-Rome 

formations in the province  and have resulted in "cutting 

out" portions of  the lower Rome formation , these l ower 

units  remaining unexpo sed below the surface. Therefore , no­

where , except in a few eastern and northea stern belt s  of the 

province , is the base of the Rome formation expo sed where it 

is in normal contac t with the underlying Shady formation . 

In addit ion , where the upper contac t with the Pumpkin Val ley 

shale is not exposed , in many cases the Rome formation i s  

topographically the highe s t  formation present in an exposure . 

The ab sence or ob scurity of these contac ts  over much of the 

area of  Rome expo sure make it extremely difficult to deter ­

mine the true total thicknes s  o f  the Rome formation . Only 

in belts  close to the Blue Ridge province is there an 

occasional expo sure that exhibit s  a continuous sequence from 



the underlying Shady do lomite to the overlying middle Cam­

br ian formations . 

Large scale complete folds , such as antic l ines or 

syncl ines are exh ib ited only rarely by the Rome formation 

and only homoc l inal thrust sheets are commonly observed . 

These eroded thrust sheets form the common Rome ridges 

dipping at moderate to  sl ight angles . Wi thin these  thrust 

sheets , however , drag folding , crump l ing , and imbrication 

on a small  scale , invo lving beds from several inches  to 

tens of feet in total thickness , is very evident . An ex­

amp le of small  scale drag folding in the Rome formation i s  

shown in Figure 5 .  Drag fo lding is  so common that computa­

tion of true thickne ss  is sometimes difficult even for that 

portion of the formation that is expo sed . 

18 

Smal ler scale struc tural feature s are a l so abundant 

in the Rome formation . Jointing on several scales  and of 

several types can be observed in different rock types within 

the formation . An exampl e  of medium scale j ointing in a 

sandstone unit i s  i l lustrated in Figure 6 .  Cleavage , e s ­

pec ial ly slaty c leavage , is  a l so found in the formation and 

i s  exh ibited by the sl ightly metamorphosed shales and 

slates , espec ial ly toward the eastern margins of  the Valley 



Figure 5. Views of Shooks Gap illustrating small-scale 
drag folding in the Rome formation. Taken on U.S. 
Highway·441, approximately ten miles south of Knox­
ville, Tennessee. The coordinates are 552,800 N 
and 2, 653,500 E. 

19 



A 

B 

Figure 6 .  Illustration of jointing in Rome sandstone . 
A. Taken from railroad cut acros s  Log Mountain 
four miles north of Washburn Community , Tennessee; 
coordinates: 696 , 000 N and 2 , 700 , 800 E. 
B .  "Saw-tooth" jointing at Dug Ridge . Taken on 
U . S .  Highway 40 , twenty-two miles west of Knox­
ville, Tennessee. Note hammer (circled) for scale . 
Coordinates are 437 , 500 N and 2 ,467 , 400 E. 

20 
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and Ridge . Shale fragment s in the shape of " shoe-pegs'', 

produced by closely spaced j oint patterns, are common within 

the c laystone and mudstone unit s of the Rome format ion . 

It is  a ssumed (King, 1949, pp . 10- 13) that the de­

formational str e s s e s  which produced  the faulting and other 

structural feature s  with in the Rome format ion originated 

near the east ern margin of the Val ley and Ridge, near what 

i s  now the Blue Ridge provinc e .  Thi s  account s for the fact 

that c leavage, j ointing, metamorphic effects, and other 

minor structural  feature s  within the format ion appear to be 

more abundant in the ea stern port ion of the Val ley and 

Ridge, becoming progres sively reduced westward .  The occur ­

r ence o f  the maj or and minor structural f eatures, as  related 

to  the several lithologic types of the formation is  included 

in F igure 7 .  

Lithologic and Sedimentary Characteri stic s  

Principal Rock Types and Facies 

The Rome format ion, as has been point ed out by many 

writer s  (Rodgers, 1953, p .  45 ; Woodward, 192 9 ;  and Re sser, 

1938) , is  extremely het erogeneous. As  not ed above, pract i-



' 
B_asic Rock 

Type Sub-Type Bedding Characteristics 

argillaceous paper thin- to th in-
bedded_ 

silty very thin-bedded 

Shale sandy very thin- to thin-
bedded 

calcareous/ thin- to medium-bedded 
dolo mitic 

ferruginous very thin- to thin-
be dded 

Claystone --- -- medium-bedded 

normal (quartzose) thin-bedded to massive 

silty thin- to thick-bedded 

Sandstone argillaceous very thin- to medium-
bedded 

calcareous/ medium-bedded 
dolomitic 

fer ruginous thin- to thick-bedded 

normal thin- to medium-bedded, 
(often finely laminated) 

sandy tn 'd±u!n-bedd d 

Siltstone argillaceous thin- to medium-bedded 

calcareous/ medium;. bedded 
do lomitic 

ferruginous thin� to medium-bedded 

.n·ormal ( calcareous) meditml- to thick-bedded 

Limestone argillaceous thin- to thick-bedded 

si lty/ sandy thin- to tllick-bedded 

normal medium- to thick-bedded 

Dolomite argillace ous thin- to thick-bedded 

silty/ sandy thin- to\ thicrc-bedded 

- - " ·-

!extural Features 

fine-grained to micro-
crystalline 

fine-grD.ined to micro-
crystalli ne 

fine-grained 

very fine-grained to 
micro-crystal line 

fine-gra1.ned 

fine-grained 

coar se-grained 

coarse- to 
grained 

medium 

medium- to fine-grained 

coarse- to n.ne-graJ.neo 

coarse- to fine-grained 

fin e-grained ·-

fine- to medium -gra1.ne� 
fine-gra1.ned 

fine-grained 

f1.n e-gra1.n ed 

fine-grained to 
crystalline 

very fine-grained·to 
mi cro-cr�stalli ne 

fine- to medium-grained 

fine-grained to 
crystalline 

very fine-grained to 
micro-crystalline 

fine- to medium-grained 

Figure 7. 
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. 
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Mineralogy Common Colors 

�lay minerals, chlorite, mica (sericite)� vari-colored; gray, 
icaoeous glauconite green, tan are common 

blay minerals, chlorite, mica {seri cite) , vari-colored; gray 
�uartz and tan are cornmon 
clay m�nerals, chlorite, m�ca �sericite) , vari-colored; gro.y 
qua.rtz, granular glauco nite 

. 
: and ten are common 

clay m�nerals, cn.Lor�"te , m�ca, ea.tc� 'te, gray, O.Lue, gray::tsn -
dolomite green 
clay minerals, chlorite, mica, hematite tan , brovm, pink, red, 
an d limonite (interstitial) orange I 
clay minerals, commonly with ferruginous red, red dish-brown I ( hemati tic) cement 
quartz, glauconite, "heavy" minerals (rare)" white, gray, tan 

quartz , glauconite, "heavy' minere.ls (rare) gray, te.n, greenish-
gray 

ru artz' clay m�nerals t�n, brown, greenish-
gra y ' 

Huer�z, caicHe ano}or dolomite gray,. "6Iui sE-gray l 
qu�.rtz, ferruginous (hematitic) cement tan, bro\Vn , red I 
quartz, clay minerals, mica (fine-grained) ,. gray, grayish-brown, l micaceous and granular glauconite tan, greenish-gray 
I rtz ; glauconite {granular) grayt ten, greenish-

gray 
quartz, clay minerals, mica (fine-grained) tan, gray, greenish-

gray 
qua rtz, calcite and/or dolomite gray, bluish-gray, tan' I j 
quartz, clay minerals, ferruginous tan, brown, red I (hematitic)· cement 
calcite gray, blue, grayish-' 

blue, tan I 

j 
calci te, clay minerals gray, tan 

calcite, quartz gray 

.'dolomite, calcite gray, grayish-blue 
" 

dolomite, clay minerals gray, ten ' I 

do lomite, quartz gray I 
I I I 

- -· 

'General Lithologic �aracteristics of the Major Rock Types an�
� 

· �  

- . - . 

Structural Features 

,. 

-

Primary 
-

flow casts, mud accret-
ions 
flow casts, tubes" 

flow casts, "tubes 

tubes , obscure 
markings 
flow ca.st s, mud accret-
ions on bedding 
'tubes" 

lamJ..natJ.. ons 

wave r�pple marks, mud 
cracks, s triati ons 
obscure markJ.ngs 

bedding plane 
irregularities 

---

cross-laminati on, mud 
cre.cks9 ripple marks 
c����-lamin�lion, mud 
cr s, ripp e mar ks 

. 

mud cracks, ripple marks, 
and accretions 
ripple marks, "tubes ' obscure structu.res 
cross-lamination, mud 
cracks, ripple marks 

-- -

-- -

- --

-- -

---

. ·� ---

. .,.. 

s_eeondary 

cleavage, drag-folding 

cleavage, drag-folding 

drag-folding 

---

-- -

"Shoe-peg" jointing 
patterns 
JOinting 

-- -

---

jointi ng 

- --

soft-sedimen� ( prima.nr_ ? ) · 
boudinage 

jointing 

halite casts (class-
ification doubtful) 

-- -

boudinage 

jointing 

-- -

jointing 

jointing 

-- -

jointing 

Sub-types in the Rome Formation. 

2 2: 
·- -

Other Common Features 
-

weathers strongly to a clay 
"muck" 
weathers to a drab, silty 
clay soil 
weathers to a sandy clay 
loam 

---

-- -

most connnonly ferruginous 

commonly quartzitie 

-- -

shale part� ngs common 

vuga and vug•fillings 

vugs ana vug-rJ.��J..ngs 

tracks, trails, "tubes", swash 
marks and accretions common 

---
tracks, trails, and obscure 
bedding markings common 

-- -

---

vugs and cavltJ.es 

shale partings common 

---
' 

vugs and cavities, forms 
" bu ckfat" clay residuum 
shale partings 

. 

-- -



cal ly all  maj or c lastic and non- c la stic rock types  are rep­

resented within the formation , as  well  as  many variat ions 

within each type . The gro ss  features of the maj or rock 

types  observed by the writer are compiled in F igure 7 .  

23 

According to Resser ( 1938 , p .  7 )  seventy- five per 

cent of the Rome formation is either red mudrock and/or 

green and drab-colored shales from one foot to fifty feet 

th ick. The remainder i s  approximately divided between sand­

stones and silt stones of other colors (fifteen per cent) , 

and l imestone and dolomite ( t en per cent) . These proport ions 

vary greatly , however , and are not val id everywhere in east 

Tennes see where the formation i s  exposed . 

Generally , in the northwest belts  of the Val l ey and 

Ridge , siltstone and sandstone predominate ,  with vari­

colored shales in  les ser amount s and l ime stone and dolomite 

in minor amounts . To the southeast in the province (north­

east Tennes see) , carbonate rocks , espec ially dolomite ,  make 

up nearly half of the formation (Rodger s ,  1953 , p .  44) , the 

remainder consi s t ing mo stly of dis t inct ive 11maroon11 or red­

brown shale s ,  mudrock , and minor amount s of  siltstone . In 

thi s  southeastern phase  of the format ion , the shales and 

other clast ic units ,  are commonly calcareous and/or dolomitic . 
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With in the central bel t  of the province , the formation is  

dominantly shale and siltstone , becoming more c lastic toward 

the northwes t  and non-c la s t ic toward the southeast . 

Bedding and Thickness  Charac teristic s 

The bedding and th icknes s  in the Rome formation vary 

as .widely as  does the lithology of  these units.  Various 

distinc t strata in the formation exhibit thicknesses  which 

range from one centimeter to over five feet. Separate 

laminations , especially within the shale unit s ,  are often 

l e s s  than one centimeter and are somet imes found to be one 

mil l imeter or l e s s  in thicknes s .  Non-c lastic units , such 

as l imestone or do lomite ,  are general ly more massively 

bedded than c la s t ic unit s ,  except ing a few sandstone units . 

A compari son of range in bedding and layer thicknes s  to the 

different l ithologies in the Rome i s  g iven in F igure 7 .  

For reasons descr ibed previously , it i s  difficult to 

det ermine total thicknes s o f  the Rome formation. Estimates 

of  the average total thicknes s  vary between 1000 feet and 

1 500 feet for eastern Tenne s see , a lthough rarely , if ever , 

i s  such a thicknes s  expo sed in a single outcrop . More com­

monly , only port ions o f  the Rome , varying between 300 feet 



and 1000 feet in thicknes s , can be observed and measured in 

a s ingle exposure . 
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Estimates of  the total thicknes s  were at tempted by 

the writer by piec ing together observed portions of the Rome 

formation from upper contact to lower contac t , using key 

marker beds to locate pos i t ion in the sect ion . Thi s  method 

is l imited , however , s ince the formation·appear s to thicken , 

a s  a wedge , to the southea st , and a s ingle thicknes s  e s t i­

mate may not apply. Al so , rapidly changing lithologies in­

hibit  the use of marker beds over the entire extent of the 

formation . In addition , faulting and folding may have e l i­

minated several units and duplicated other units . With ful l  

recognition o f  these difficult ies , several e s t imates and 

mea surement s of the th ickne s s  of the Rome are compiled in 

Figure 8 .  These data , representing three maj or regional 

area s , have been derived by various worker s ,  including the 

present writer. It  should be noted from the data given in 

thi s  figure that the ac tual observed and measured thicknes s  

in a given section i s  a lways far below the e s t imated total 

thicknes s  for the same , or adj acent sec tion .  
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Geographical 
Area 

Southern 
Fen(l}lvc.nia 

Southwestern 
Virginia 

Northeast 
Tennessee 

( Valley 
and 

Ridge 
Province) 

Northern 
Georgia 

Northern 
A1ab�,!'1a 

I.oea.tion 

"layne sboro, Fe . •  
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Primary and Lithologic Struc tural F eatures 

One of the mo st unusual and str iking features of the 

Rome formation i s  the abundance of pr imary and l i thologic 

struc tural f eatures . Although thes e  sedimentary s tructure s  

are not conf ined to the Rome format ion i n  the area under 

study , they are by far more abundant within thi s format ion . 

All  type s , inc luding inorganic , both mechanical and chemical , 

and organic are present , as well  as many unknown variet ie s 

which are difficult  to cla s s ify . Indeed , it is  some t imes 

difficult to  determine wh ether a part icular Rome s truc ture 

i s  primary , i.e .  penecontemporaneous with diagene s i s , or 

secondary, i. e. produced by po stlithification deformational 

forc e s . Many of the se s truc tures , however , prove useful in 

determining bedding po sitions and sequence of unit s in the 

formation ; other s , perhap s, may serve to charac terize key 

marker beds . A fuller discu s s ion o f  the origin and c la ssi­

f icat ion of  these s truc tural features , together with an 

analy s i s  of their s ignificance in determining the environ­

mental and depositional history of the format ion ,  will  be 

dis cus sed in later chapter s .  F igure 9 i s  a listing and 

c las sification of  thos e  s truc tures  which the writer has 



INORGJ.NIC 
l.lSCEAN ICAL 

A. Planar bedding 
structures: 

1. Laminations 
2. Cross-bedding 
and cross­
lruninotions 

B. Linesr bedding 
structures 1 

1. Striations 
2. Lobate and 
spntulr.te casts 
and molds 
3 .  ·lave and 
current ripple 
marks 
4. Yiscellaneoue, 
obscure linear 
structures 

C. Bedding plane 
irregularities 
and markings: 
1. S•.resh marks 
and rill marks 
2. Rain prints 
and foam bursts 
3 .  Flow casts 
and molds 
4. ?:iscellaneous 
doubtful, or 
obscure bedding 
irregularities 

D. Deformed and 
disrupted beddingr 
1. Soft-sediment 
boudinage 
2. J;!ud-cracks 
and fillings 
3. Eud and silt 
accretions 
4. r.Ci scellEneous 
or doubtful 
deformations 

CHEMICAL 

A. Solution 
structuress 

�. Vugs 

B. Accretione.ry 
structuress 

1. Concretions 

C. Composite 
structures: 

1. Vug- and 
cavity-linings 
and fillings 

2. Halite crystal 
casts and molds 
(classification 

doubtful(7)) 
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OHGhNIC 

A. Petrificationss 

1. Undisturbed fossil 
remoine 

2. Disturbed fossil 
remains (?} 

B. Miscellaneous, doubtful 
or obscure organic 
structures: 

1. ·.vorm burrows, 
borings and tubes 

2. Trilobite or worm 
tracks or trails 

3 .  Trilobite (fucoid ?} 
casts or molds 

4. Fecal pellets 
and/or coprolites 

5. Unkno•m or doubtful 
organic structures: 
ridges, mounds, depres­
sions and other markings 

Figure 9: General classification of the sedimentary 
structures in the Rome formation. Modified af­
ter Pettijohn, 1957, p. 158 and Krurnbein and 
Sloss, 1959, p. 95. 



found in the format ion . Previously , in F igure  7 ,  the maj or 

structures in the format ion were referred to the litho logic 

type in which they are mo st abundant. 

Mineralogy 

The mineralogy of the more common l ithologic types of 

the Rome formation has been determined .  The most unique and 

interest ing mineral a s semblages are found in certain of the 

"red beds" which are the maroon , gray-red , or red-brown 

s i lt stones and some sandstones. Argil laceous red shales  and 

mudrocks are excluded , their clay mineralogy being fairly 

uniform . The red silt stone and sandstone consist mainly of 

quartz , the red color re sult ing from finely divided iron 

oxide s , notab ly hematite , and limonit e , wh ich adhere to the 

grain surfaces  and fill the inter st ices  between them . Pods , 

lenses ,  and str inger s of a lmo st pure g lauconite and/ or 

hemat it e can be interspread with in a layer , somet ime s inter­

laminated with quartz. Heavy mineral s , such a s  z ircon , 

rutile , tourmaline , etc . may be intermixed with the quartz 

or glauconite , or as discrete accumulat ions within the quartz 

layer or glauconite pods. Like the more argillac eou s shales , 

the upper surfaces of these coarser unit s may exhibit a 
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greenish , almost  micaceous cast , caused by the presence of 

finely divided chlorite , micaceous glauconite , ser ic ite and/ 

or muscovite . Nel s on ( 1955) s tudied some mineral a s semblage s  

in the Rome and adj acent formations . 

Authigenic mineral s , such as calc ite , dolomite , and 

orthoclase feldspar , have b een found in several units of  the 

Rome formation. The occurrence of commerc ia l ly valuable  but 

w ide ly scatter ed mineral depo s its  in the Rome reflec ts  the 

fac t that ident ical  mineral i zation can be found in adjacent 

formations w i th in a local area . Examp le s that can be cited 

are the residual manganes e  ( "wad") deposits  of the Rome and 

adjacent Shady dolomites  of northea s tern Tennes see (King , 

et al , 1944) , the barite depos it s  of the Del Rio district --

(Ferguson and Jew el l , 1951) , sphal erite mineral ization at 

certain locali t ie s  (Oder and Hook , 1949) , and dis seminated 

chalcopyrite and pyrite w i th in the Rome of the w e s tern 

Val ley and Ridge (Stuart Maher , personal communication , 1962) . 

The hand- spec imen mineralogy of  each maj or rock type in the 

Rome is given in F igure 7 .  A ful ler treatment of the minera-

logy of certain units , us ing binocular and petrographic mi­

cro scopy along w ith other methods ,  is  given in Chapt er IV . 



3 1  

Charac ter i s tic Colors  

The great variety of  c o lor s in the Rome formation i s  

one of its  mo s t  character istic and eas ily recognizable 

features . Color s in every var iation of shade from light tan , 

yellow ,  white and gray to dark brown , red , maroon , blue , 

green , and gray-black have been ob served by the wri ter . 

Color s produced by weather ing , al though they exhibit the 

same wide range of shades a s  the pr imary colors , cannot be 

used in interpreting environmental and depo sitional history 

of the sediment pr ior to l i thification . It  i s  nece s sary , 

therefore , to di stingui sh the primary , or unweathered color 

of the sediment from the secondary , or weathered co lor . 

The primary and secondary co lors often differ in a rock unit , 

and one provides no suggestion of the other . 

The ident ificat ion of primary color s i s  diff icult ,  

and often subj ective . Furthermore ,  these co lor s  are affected 

by the wetnes s  of the sample s and the type of light under 

which they are viewed . In the description of the measured 

sec tions in Chapter I I I , the color s of the dry , unweathered 

samples are compared to the standard color s  on the National 

Research Counci l  Rock Color Chart ( 1 948) . 



32 

In general , mos t  of  the unweathered limestones ,  dolo­

mites  and o ther calcareous units  of the Rome format ion ex­

hibit overall uniform c o lors ranging f rom gray to blue and 

gray-blue. Upon weathering , these  rocks show a tan , light 

brown, or almo s t  white surface , with the exception of c ertain 

do lomitic units , which exhibit  weathered s treaks of  dark 

gray to almo s t  black ( "wad") , intermixed with l ighter color s . 

The shales and other argillaceous units  exhibit the widest 

variety of color s , such as  yellow ,  brown , red , maroon , green , 

b lue , gray and violet in many shades and variations. The 

red in the shales  as  wel l  a s  other rock types , i s  indicative 

of dis s eminated iron in the ferric s tate , usually hematite . 

Yel low reflec t s  the presence of limonite . Colors inter ­

mediate between these two , such as  brown , orange , or red­

brown , probably indicate a mixture  of iron oxides. These 

red units  usua l ly weather to a lighter shade , such as  tan or 

light brown . An understanding of the geochemis try o f  the 

various iron oxides , hydroxides ,  and o ther minerals which 

impart a red color to certain units , is nece ssary in order 

to c la s s ify these units proper ly as pr imary or secondary 

ured beds". Thi s , in turn , contributes to a knowledge of 

the pre- and post-depo s i t ional history of  the formation. A 
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further discus sion of this subj ect fol lows in later chapter s. 

Green color s usua l ly indicate the presence of  either 

glauconite or chlorite . Glauconite is  more common in sand­

s tones and silts tone s and chlorite in shales . A lime-green 

or gray-green c olor , usually confined to the shales ,  is  im­

par ted primarily by chlorite . The appearanc e  of  a purple or 

deep maroon c olor in any weathered or unweathered unit indi­

cates the presence of red iron oxides mixed with green glau­

conite . True black , and in some cases  l ighter shades ,  can 

indicate the presence of  organic matter , iron sulfide s , or 

manganese. 

The unweathered coar ser sediment s ,  such as siltstone 

and sandstone , bas ically exhibit light colors such as white , 

tan , or light gray , owing to  the predominance of  quar tz . 

However , disseminated iron oxides in varying amounts , impar t 

a darker tan , brown , or brownish-red to  these types .  An 

equal amount of disseminated iron oxides wil l  impart a 

darker shade of red to a finer -grained s i l t s tone than to a 

coar ser-grained sandstone , owing to a more uniform distr ibu­

tion .  

Color s o f  the Rome formation change rapidly from unit  

to unit and from layer to layer , and a l so within units  and 
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layer s .  Thi s  fac t , coupled w ith the predominance and ulti­

mate importance of the red and green shades bears  signifi­

c antly on an unders tanding of the environmental and depo� 

s i tional history of the formation . 



CHAPTER III 

FIELD ANALYSIS OF SELECTED EXPOSURES 

Introduction 

Location of Selected Exposures and Measured Sec tions 

The locations of the s everal expo sures of the Rome 

formation c ited in thi s  s tudy , along with those of several 

other outcrop s , are given in Figure 1 .  The seven and one­

half minute topographic quadrangle maps pub l i shed by the 

United States Geo logical Survey-Tennes see Val ley Authority , 

specifically , the Powell , 137-SE , Dutch Valley , 154 - SE ,  

and Cave Creek, 130- SW ,  quandrangles , were used for general 

location of the measured exposures . Preci s e  locations were 

computed in terms of the 10 , 000 foot T enne s see grid coordi­

nate sy s tem printed on all the Tennes see Valley Author ity 

map s . 

Detailed locations of the measured sect ions in Beaver 

R idge , Log Mountain , and Dug Ridge are g iven in the intro­

duc tion to each sect ion . 
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Sampling Procedures 

Preliminary to the detailed examination , several 

strike and dip readings were taken at  each mea sured expo­

sure . Computed average f igure s  for these  measurement s are 

given in the general s tatement preceding each descr iption. 

The width of outcrop of each exposure was measured by pac ­

ing , and an approximate thickne ss  was computed for the 

ent ire exposed section. Th i s  prel iminary th ickne s s  figure 

was la ter c ompared to the thicknes s  figure obtained by add­

ing the thicknes s  of each separately measured uni t  .. �.. Thi s  

compar i son i s  given in the general s tatement following each 

de scription . 
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The total extent of the exposed and measured section 

was determined by locating the po sition of the top and bot­

tom of the Rome present in each outcrop . In all three 

measured sec tion s , a fault relationship with a younger po s t ­

Rome formation was observed . Below the lowest  expo sure of 

the Rome was a covered interval or a thin brecc iated (fault)  

zone , or both , underlain by the younger post-Rome formation . 

In two cases , the Pumpkin Val l ey shale was in contac t 

with the top of the Rome formation . The c ontact was es ­

tab l i shed by locating the topmo s t , prominent sandstone unit 



general ly considered to mark the top of the Rome (Rodger s 

and Kent , 1948) . In the o ther case , the measured section 

at Dug Ridge , a partial ly- covered interval present at the 

top of the measured section prevented the estab l i shment of 

a definite contac t but wa s interpreted to include portions 

of both the Pumpkin Valley shale and the upper Rome units . 

The upper contact (the posit ion of the last prominent sand­

stone) was inferred to be midway in the transit ion zone be­

tween the sandy- s i l ty cover and the more shaly cover . How­

ever , the measured section at Dug Ridge includes only the 

f ir s t  fully exposed unit of the Rome and doe s  not extend to 

thi s  arbitrary contact .  
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Units  of the three sections were measured from the 

top contac t with the Pumpkin Valley shale downward , and the 

de scr ipt ions are presented in the convent ial manner with the 

youngest , or topmo st unit of the Rome described first and 

des ignated as  uni t  #1 . However , s ince the bottom fault con­

tac t s  were a l so definitely es tab l i shed , measurements could 

have been taken from the bottom upward . 

In examining the measured sec tion , care was taken to 

measure the thickne ss of each unit and sub-unit at  right 

angles to the dip , or as c lose to perpendicular as pos s ible . 
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Measurements of  the larger units  were made with a standard 

s ix- foot steel measuring tape calibrated in s ixteenth s of an 

inch . A six- inch ruler , calibrated in s ixty -four ths of an 

inch and in mil l imeter s , was used for smaller units  and sub­

units . 

To describe the complex bedding charac teristics  of  

the Rome formation in relative terms , the writer has found 

the exis t ing relative scales  (Krumbein and Sloss , 1951� p .  

97 ; Pet tij ohn , 1957 , p .  159) to be inadequate s ince the 

bedding terminology they provide i s  neith er standard nor 

specific enough . In describing the measured sect ions the 

writer has empl oyed a relat ive scale of h i s  own development 

shown in Table I .  The relative bedding charac teristics  of  

each sub-unit i s  g iven in t erms of thi s  scale , s imp lified 

by numerical value s  where nece s sary . 

As  a general rule , each section wa s subdivided into 

units  on the bas i s  of changes  in gros s  l itho logy . Recog­

nizable changes in bedding and thicknes s , color , texture , 

or other features provided the bas i s  for the selection of 

sub-units . Where sequences  of rapidly changing l ithologies  

or compl icated interbedding occurred , exceptions were made 

to s implify descript ion . 
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Tab le I 

Relative Scale of Bedding Terminology 

Used in This  Study 

TERM LIMITS OF BEDDING OR LAYERING 
THICKNESS 

Engl ish Units  Metric Unit s  

Paper- thin-bedded < l ., 
� < 3  mm 

Very thin-bedded � "  to �I I  3 mm to 1 em 

Thin-bedded (flaggy) 1:: " 2 to 4 1t  1 em to 10 em 

Medium-bedded 4 '' to 1 '  10 em to 30 em 

Thick-bedded 1 '  to 2 '  30 em to 60 em 

Very thick-bedded 2 '  to 3 I 60 em to 100 em 

Mas s ive > 3 '  >100 em 
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Each unit and sub-unit is  described in terms of  

gros s  lithology and co lor . A ten power hand lens was used 

to aid in the determination of texture and mineralogy . Pri­

mary and secondary structures and other distinc t ive fea­

ture s ,  where pre sent , were described , and , if pos s ible , 

measured .  At least  one sample was co l lec ted from each sub­

unit  and labeled for future analy s i s  and study . 

Method of Presentat ion of Data 

The descr iptions of the measured sections are tabu­

lated in columns in the form o f  a log , and are preceded by 

a general statement giving the location , average s tr ike and 

dip , measured th icknes s  and general s tratigraphic , struc­

tural , and topographic relationsh ip s of  each exposur e .  

Number and letter designations for each unit  and 

sub-unit ,  respectively , have been a s s igned . Descriptions 

of the megascopic character of each unit  and sub-unit , and 

the bedding , l ithology , color , texture , and mineralogy of  

each sub-unit are given in as  conc i s e , but complete a man­

ner as  possible . However , many details  of les ser impor­

tance have been omitted . Repet ition of identical descrip­

tions of s imilar units has been avoided where pos s ible . 
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The thickne ss  of each sub-unit and the total thicknes s  

of each unit  are shown in separate columns in the logs . Ad­

ditional remarks concerning s truc tural , stratigraphic , pal ­

eontological ,  or other important features of a unit  or sub­

unit are al so given . Each de scriptive log i s  depicted 

graphically by means of a co lumnar sect ion to scale on 

Plate I I .  

Descript ion of Measured Sect ions 

The Beaver Ridge Sec tion 

Location , General Features ,  and Measurements 

The Beaver Ridge sec tion (Plate I ,  Locality 1) is  ex­

po sed in a road cut acro ss  Beaver Ridge between Hine s Valley 

and Beaver Val ley in Knox County , Tennes see . I t  is located 

on U . S .  Highway 25W approximately 10 miles  northwes t  of the 

c ity limits of Knoxvil le .  Beaver Ridge , who se summit lie s  

approximately 1200 ' above mean sea level a t  this  locality , 

forms a steep r idge with a pronounced comby appearance .  

( See F ig .  4) . The coordinates on the Powe ll qua drangle 

(U . S . G . S . -T . V . A . 137- SE)are 5 94 , 800N and 2 , 582 , 200E .  

The Beaver Valley fault has thrust  thi s  sect ion of 



the Rome format ion over portions of the Cambro-Ordovician 

Knox dolomite (Rodgers ,  1953 , Plate 1) . The extreme lower 

portion of the sec tion and the fault zone are covered . How­

ever , the transition from the silty- shaly cover of the Rome 

to the cherty cover of the Knox is  eas i ly discerned . 

In thi s  section the writer has identified the Middle 

Cambrian Pumpkin Valley shale of the Conasauga group in 

contac t with the top of the Rome as  determined by the pre s ­

enc e o f  the l a s t  prominent Rome sands tone unit .  Except for 

several extremely small covered interval s  of silty - c lay 

l oam ,  the maj or portion of the Rome is  exposed . 

The Rome formation in this sec tion dip s southeast at  

moderate angles . The average strike is  N25 ° E and the 

average dip i s  4 5 ° SE.  For the mo st par t  j oints  were ob­

served to be perpendicular to bedding . Sedimentary s truc ­

tures ,  although pre sent in several units , were not expo sed 

abundantly . 
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Descrip t ive Log of the Measured Sect ion 

Unit 

1 

2 

Sub- Description 
Unit 

Shales , argillaceous 
silty , thin-bedded , 
var i - colored ; most  
beds weather to a 
chippy , drab , maroon , 
s i lty soil , with some 
small  drag folds evi­
dent 

Sandstone , gray -white 
to greenish gray , 
dense , quartzitic ; 
very thick-bedded , 
contains narrow bands 
and layers of dark , 
mafic minerals  and 
glauconite , a l l  of  
which are hard , dense , 
and quartzitic . Ma­
roonish surface co lor 
on weathering . Com­
pare with Unit  1 of 
Log Mountain section . 

Silt stone , sandy . and 
ss , thin- to medium­
bedded drab , tan and 
greenish gray for the 
most part ; some lay­
er s (as in Log Mtn . ­
Unit 2 )  show fine 
lamination of dark 
and l ight mineral s ,  
e spec ially inc luding 
g lauconite in pods 

Thick Total Color Chart 
-ne s s  thick Designat ion 
of -ne s s  and Addi-
sub- of tional 
unit unit Remarks 

2� ' 

12 I 

Basal por­
tion of  
the Pump­
kin Valley . 

Top of Rome : 
prominent 
ss unit . 
Thi s  unit 
and Unit 2 
are off set ,_ 

by a small 
cro s s  fault . 
Greenish 
gray ( SGY 
6 / 1) . 

Light o l ive 
gray (SY 
5 / 2 ) . Com­
pare with 
Unit 2 of 
Log Mtn . 
sec tion . 



Beaver Ridge sec t ion (cont ' d) 

2 
(cont ' d) 

3 

4 

5 A 

B 

6 

and stringers ; several 
very thin layers of 
interbedded green 
shales . 

Sandstone , medium-bed­
ded , greenish and tan­
nish wh ite , somewhat 
quartz itic . Top of 
this  unit i s  a hard , 
tan-white ( 18")  more re­
s istant quartz ite . 

Shale , somewhat silty 
and sandy , thin-bedded , 
a lternating reddish 
brown and greenish , 
some tan . 

Sandstone , gray , thin­
to medium-bedded . 
Toward top of  sub-unit , 
s s  i s  weathered to red­
dish-pink cast and has 
some small  green shale 
and s ilty shale inter ­
beds and partings . 
Some s s  in thi s  sub -unit 
is  finely laminated . 

2 1 1 

Sandstone , mass ive , ( s in- 6 1 
gle bed) gray , somewhat 
gritty ; weathered red 
brownish on surface .  

Sandstone , th ick , very 
weathered and "rotten" , 
grayish - tan . 

9 '  

2 I 

2 7 1 

2 I 

Grayish yel­
l ow green 
( 5GY 7 /2) . 

Pale red­
dish brown 
(OR 5 /4) 
and pale 
green ( 5G 
7 /2) . 

Light gray 
(N- 7 ) . 
Fragments 
of  Olenel­
lus thomp­
soni . 

Grayish 
orange 
( lOYR 7 /4) 
to  pale 
yel l owish 
brown ( 10¥R 
6 / 2 . 

Grayish 
yellow 
( 5Y 8 /4) -
weathered 
color . 



Beaver Ridge sec tion (cont ' d) 

7 

8 

9 

10 

11  

12 A 

Sandstone , dolomit ic , 
(calcarenite) , tan-gray , 
medium-bedded ( 6 ") , with 
black , asphaltic splotches 
on surface . 

Sandstone , dolomit ic , 
(calcarenite) , tan-gray , 
thin-bedded , with some 
black a sphaltic ( ? )  
splotches ; extremely 
weathered (i . e . very 
"rottedu and crumbly) . 

Shale , argil laceous , 
thin-bedded , very 
weathered to clay "muck" 
when wet . 

Sands tone , dense , some ­
what quartzitic , gray 
to pink ,  mas s ive . 

Siltstone , a lternat ing 
with silty shales and 
some c lay shale s ,  "ma­
roon" to tan , medium­
bedded , badly 
weathered and j ointed . 

Shale , fiss ile and pa­
per - thin , olive green , 
glauconitic . 

1 r 
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5 '  Ye l lowish 
gray ( 5Y 
7 / 2 ) . 

2� ' Yellowish 
gray (5Y 
7 / 2 ) . 

12� ' Pale green­
i sh yellow 
( lOY 8 / 2 )  

3 r 

9 I 

Grayish 
orange pink 
( 5YR 7 / 2 ) . 
Upper 1 1  of  
thi s  unit  
lenses into 
Unit 9 .  

Grayish red 
( lOR 4 / 2 ) . 
Sedimentary 
s tructures 
present : 
mud cracks , 
etc . 

Grayish 
o l ive green 
(5GY 3 / 2 ) . 
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Beaver Ridge sec t ion (cont ' d) 

12 B Sands tone , thick-bedded 6 '  Gray i sh red 
to mas s ive , maroon . ( lOR 4/2) . 

Some ob� 
scure bed-
ding struc -
tures  noted. 

c Sil ts tone , sha ly (ar- 1 I 9� ' Grayish red 
gil laceous) , th in- ( lOR 4/2 ) . 
bedded , maroon . Some ob-

scure bed-
ding struc -
tures noted 

1 3  A Shale ,  very argil lace- 7 I Pale yel -
ous , paper - thin and low brown 
f i s sile , tan to brown , ( lOYR 6 /2)  
weathered punky ; inter- and l ight 
bedded with four thin , brown ( 5YR 
tan-brown , s l t s s  lay- 6 /4) . 
er s .  

B Shale , very argillace- 4� ' Pale yel -
ous ,  drab , tan , and low brown 
brown , paper - thin-bed- ( lOYR 6 /2 ) . 
ded ; weathered punky . 
Two feet above base of 
th is  sub-unit is  a thin 
(2") ' but prominent , 
brown s l t s s  layer . 

c Shale , argillaceous , 4 '  Dusky r ed 
alternating maroon and (5R 3/4) 
greenish , paper - thin , and dark-
and f i s s i l e ;  interbedded greenish 
wi th in thi s sub-unit are gray ( 5GY 
three 1 "  brown silt stone 4/ 1 ) . 
layers .  

D Shale , argil laceous , 2� ' 17  I Pale olive 
o l ive-drab and brown ; ( lOY 6 /2) . 
paper- thin and f i ss i le , 
strongly weathered . 



Beaver Ridge sec tion (cont 1 d) 

14 A 

B 

c 

D 

1 5  A 

B 

Siltstone and s s , alter - 1� ' 
nat ing ; tan , medium-
bedded (3"- 6 ") . 

Shale , argillaceous , rna- 5 '  
roon , interbedded with 
silty shale s  and slt s s , 
all  maroon . Si lty beds 
are th in-bedded ; shaly 
beds are very thin (�") . 

Silts tone and argillace - 1� ' 
ous shale , maroon and 
green , alternately in­
terbedded ; s i l t s tone 
thin-bedded ( 1 1 1 ) ; shale 
very thin to papery ( �1 1 ) .  

Shale , fis sile , silty 
shale , and interbedded 
slt s s , all  gray i sh -red 
to maroon; paper- thin­
to thin-bedded .  

6 '  

Sil t stone , maroon to  � ·  
tan , somewhat quartzitic , 
thin-bedded . Some s edi­
mentary struc tures are 
evident , as r ipple marks 
and mud cracks . 

Shale , argillaceous , 8 '  
very thin-bedded , maroon 
to tan-red , interbedded 
with several wel l - j ointed, 
thin-bedded , maroon slt s s ; 
abundant sedimentary 
s truc tures include r ip­
ples , mud cracks , "worm" 
tube s ,  etc . 

14 . 

4 7  

Grayish 
orange pink 
(5YR 7 /2 ) . 

Pale to 
gray brown 
(5YR 4/2 ) , 
grayish red 
( 5 - lOYR 4/2 ) . 

Gray to 
dusky yel­
low green 
( 5GY 6 / 2) . 

Grayish red 
(5R 4 / 2) . 
Wave rip ­
ple marks . 

Grayish red 
(5R 4 /2) . 
Exce llent 
primary 
s tructures 
in this  
unit . 

Grayish red 
( lOR 4/2) . 
Good struc ­
tur e s  in 
th is  sub­
unit . 
Joint s are 
perpendicu­
lar to bed­
ding , or 
nearly s o . 



Beaver Ridge sec t ion ( c ont ' d) 

15 c 

D 

E 

16 a 

Shale , yel low-green , ar- %' 
gil lac eous to  s i l ty­
textured , thin-bedded 
( approx . 111) . Prominent 
sub-unit .  

Shale , gray-green , ar- 3 '  
gil laceous to silty ­
textured , thin-bedded 
( 2 ") , underlain at base 
of sub-unit by a s ingle 
layer of wel l - j o inted , 
somewhat sandy , gray­
green , medium-bedded 
( 1 ' )  s l t ss . 

Shale ,  argillaceous , to  1�� · 
s i l ty ,:. maroon to  tal)-
red., thin-bedded . ( 2 1') , · 

interbedded� at_ 2 '  in-
terval s  .with a '-welb 
j ointed , thin ( 2 " -4 ") 
maroon s lt s s . At the 
base of thi s  sub-unit i s  
a prominent 6 "  ye llow-
green , very thin-bedded , 
argi l laceous shale . 
Many s truc tures are in 
thi s  sub-unit (ripple s , 
f l ow casts , tubes ,  etc . ) .  

Shale , argillac eous , rna- 5 '  
roon to red-brown , very 
thin-bedded . Por tions 
are badly weathered to 
"muck" . 

Dusky yel ­
low ( SY 
6 /4) . 
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Light  o l ive 
gray ( 5Y 
5 /2 ) . Joint s 
in s l t s s  
are perpen­
dicular to  
bedding . 

Las t  dis ­
tinctive 
maroon sub­
uni t  in sec ­
t ion . 
Grayi sh red 
( lOR 4 / 2 ) . 
Good s truc ­
rur e s  evi­
dent . 
Joints per­
pendicular 
to  ( and 
some paral­
lel  to)  bed­
ding in 
s l ts s . 
Shale at 
base is 
dusky ye l­
low . ( 5Y 
6 /4) . 

Dusky red 
( 5R 3 /4 ) . 



Beaver Ridge sec tion (cont ' d) 

1 6  B 

c 

D 

1 7  A 

B 

18 A 

Shale , silty , gray ­
black , thin-bedded 
(approx . 3 ") . Deep ly 
weathered . 

4 '  

Shale , silty to argil - 3 '  
laceous , greenish gray , 
thin-bedded (approx . 
2 1 1 -3 1 1 ) . Badly weather ­
ed . to a "muck" . 

Sil t s tone , tan to yel - 12 ' 
low-brown ; rusty weather­
ing indicates pre s ence 
of limonite ; thin- to 
medium-bedde d ;  s everal 
thin interbedded unit s  
o f  shal e  s imilar to 
Sub-unit C �  

Do lomite , dense , finely 
crystal line to crypto­
crystalline ; blue-gray , 
portions weathered to 
tan and blue-black . 
Efferve sces wi th dif­
ficulty when powdered . 
Medium- to thick-bedded . 

Siltstone , shaly , s l ight-4 ' 
ly calcareous , greenish 
and yel low-brown , thin­
bedded ; also occur s as 
interbeds within Sub-
unit A .  

Siltstone , yellow-brown , 4 '  
tan to buff weathering , 
thin-bedde d .  

24 ' 

5 '  

9 '  

Dark gray 
(N3) . 
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Dark green­
i sh gray 
( 5GY 4 /1) . 

Moderate 
yellow­
brown (lOYR 
5 /4) . 

Light -med­
ium b lue­
gray (5B  
5 / 1 ) . 

Moderate 
yel low­
brown ( lOYR 
5 /4) . 

Pale yellow­
brown ( lOYR 
6 /2) . Minor 
drag folds 
in th is  
uni t .  Each 



Beaver Ridge sec tion (cont ' d) 

18 A 
(cont ' d)  

B 

c 

D 

Silts tone , maroon to 3t ' 
grayish red , tan and 
buff-co lored on weather-
ed surface , th in-bed-
ded . 

Shale , argil laceous , 10 1 
greenish gray , very 
thin-bedded . Port ions 
badly weathered , light 
green , plastic c lay or 
"muck" .  

Shale , argil laceous , 1 5 ' 
maroon to grayish -red . 
Very thin-bedded . Por -
tions reduced to "muck" . 

distinc t 
l i thology 
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in thi s  unit  
was desig­
nated a sub­
unit . All 
sub-unit 
types , are , 
however , 
complexly 
interbedded . 

Pale yel low­
brown ( lOYR 
6 / 2) . Gray­
ish red 
( lOR 4 / 2 ) . 

Light  o l ive 
gray ( 5 'Y 
5 / 2 ) . 

3 2t ' Grayish red 
( lOR 4 / 2) . .  
Lowermost 
2 '  layer of 
thi s  sub­
unit i s  the 
last  ful ly 
exposed , and 
is  the base 
of  measured 
section . 

Total measured thicknes s  of the Beaver 

Ridge section . . . . 2 18� feet 

Covered interval of shaly and s tlty residuum 



Beaver Ridge section (cont ' d) 

at base of the sect ion represent s zone of the 

Beaver Val ley faul t .  The definite lithology 

of thi s  interval is  indeterminate . The first  

appearance of Kno� chert res iduum i s  40 1 from 

base of Sub-unit 18D . The approximate thick­

ne ss  of the Rome format ion repre sented in the 

covered interval 

Total computed thicknes s  (widths of 

outcrop of expos ed sec tion p lus covered in-

terval x sin dip angle) 
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• .  28 feet 

• .  2 54\ feet 



52 
The Log Mountain Section 

Location , General Features , and Measurement s  

The Log Mountain s ec tion (Plate I I , Locality 2) i s  ex­

posed in a gap across  Log Mountain between Dutch Vall ey and 

Cracker Neck Valley in Grainger County , Tenne s see . The sec­

tion i s  located approximately 45 mil e s  northea s t  o f  the c ity 

l imit s  of Knoxvil l e  (Dutch Val ley quadrangle , U . S . G . S . -T . V . A .  

154 - SE) , along a secondary county road some four miles north 

of  Washburn Community and Tennes s ee Highway 131 . Two expo­

sures  are present at  thi s  location , one in the road cut and 

the o ther in a railroad cut acros s  the ridge some fifty feet 

above the road . Due to the numerous covered and s emi-covered 

interval s  in the road cut , the wri ter measured the more 

ful ly exposed section outcropp ing in the railroad cut above . 

The summit of Log Mountain i s  approximately 1200 feet above 

mean sea level at thi s  expo sur e , and the ridge i t s el f  i s  

fair ly s teep , exhibiting a pro fuse pine tree cover . The 

Tennes see grid coordinate s are 696 , 0 00N and 2 , 700 , 800 E .  

In thi s  sec tion the Copper Creek fault has thrusted 

the Rome over portions of  the Ordovician Moccasin formation 

of the Chickamauga group (Rodger s , 1 9 53 , P late I I) . The top 



5 3  

of the Rome i s  i n  contact with the Middle Cambrian Pumpkin 

Val ley shale of the Conasauga group . As in the Beaver Ridge 

sect ion , the last , or highes t , prominent sandstone unit mark­

ing the top of the Rome formation was chosen as  the contact .  

A maj or por tion of the Rome formation along with por ­

tions of the lower Pumpkin Val ley shate are ful ly exposed in 

thi s  outcrop . A 500 foot covered interval at the base of  

the section inc ludes a transition from lower portions of  the 

Rome , through the faul t zone , to  the upper part of the Moc­

casin formation .  

The average strike o f  the Rome in this  section i s  

N65 ° E and the average dip i s  40° SE . Joint patterns in the 

sec tion general ly are developed at r ight angles , or near ly 

so , but some are found paral le l  to the bedding . Good expo­

sures of s everal  types of s edimentary struc tures are also 

present . 
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Descriptive Log of the Measured Section 

Unit  

1 

2 

Sub - Descr iption 
Uni t  

Thick Total Colar Chart 
-ne s s  thick Des ignation 

A 

Sands tone , maroon to 
tannish , quartzitic , 
Lower 3 '  in tan , quar t ­
zi tic s s ,  containing 
prominent glauconite 
bands and lenses , which 
weather to dark brown 
to black blotches on 
the s s . Entire unit 
weather s to a mottled 
rus ty tanni sh brown 
and i s  in place s  
blocky to  mas s ively 
j ointed . Ent ir e  unit 
is one bed . 

of -ne s s  and Addi-
sub- of t iona! 
unit unit Remarks 

5 I This  unit  
is  the 
fir s t  unit 
of the for ­
mat ion ; it 
is the top­
mos t  prom­
inent s s  of 
the Rome 
which i s  in 
contac t 
with the 
lowermost 
shale uni t s  
of  the 
Pumpkin 
Val ley .  
Grayi sh 
orange 
pink (5YR 
7 /2)  to 
pale red 
(5R 6 /2)  

Sandstone , gray-blue to 3 1 
tan-wh ite , good quart­
zose , rather thin-

Light gray 
(N7) to 
grayi sh 
orange 
p ink ( 5YR 
7 / 2)  

bedded (6 1 ) ; some lay­
er s and finely laminated 
and micro- cro s s -bedded . 
The laminae are inter ­
layers of quartz and 
glauconite (and other 
heavy mineral s ) . Thi s  
sub-unit weather s t o  a 
rus ty tan color , with 
black streaks . 



Log Mountain section (cont ' d) 

2 B 

c 

D 

3 

4 

5 A 

B 

Sandstones , brown thin- 3 '  
to medium-bedded ; rusty 
black on weathering . 

Sandstone , blue-b lack to 3 '  
white , mas s ive . 

Sands tone , whitish , 6 '  
quartzose , thin-bedded 
(3"-4")  in lower 3 '  upper 
part i s  one mas sive 3 ' 
bed . 

Sandstone , mas s ive , 
wh ite to tan , somewhat 
quar t z itic . Jointing 
( s imi lar to Unit 1)  prom­
inent . Weathers to a 
rus ty tan color . 

Sil t s tone , argillaceous 
to sandy ; greeni sh-gray ; 
medium-bedded ( 6 " )  
grades into a 6 "  bed of 
maroon , somewhat glau­
conitic s i l t stone . 

Silt s tone to silty sand- 2 '  
s tone , maroon , with some 
glauconite bands ; thin­
bedded . Weathers rusty 
brown . 

Same a s  SA , but thicker 3 '  
bedded (4 to 6 inches 
thick) . 

1 5 ' 

6 ' 

1 '  

5 1 

Yel lowi sh 
gray (5Y 
8 / 1) . 
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Ligh t o l ive 
gray (SY 
6 /1) . 

Yellowish 
gray (5¥ 
8 / 1 ) . 

Pale yel ­
lowish 
brown 
(lOYR 6 / 2) . 

Olive gray 
( SY 3/2) , 
and light 
brown (SYR 
6 /4) . First  
green sltss� 
bed below 
top of for­
mat ion . 
Poss ibly a 
marker bed . 

Grayish red 
( lOR 4/ 2)  
to  moderate 
brown (SYR 
4/4) . 

Same s as  SA 



Log Mountain sect ion (cont ' d) 

6 

7 A 

B 

c 

8 A 

B 

c 

D 

Sandstone , mas sive , tan . 

S i l t s tone , tan to  rust  3 '  
colored , thin-bedded ( 2 ") . 

Sandstone , ferruginous , 2� 1 
maroon , mas s ive -bedded . 

Paper - thin , greeni sh 3 '  
c lay shales interbedded 
with tan to brown silt­
stone s ; thin-bedded , 2 " -
3 I I  • 

Sands tone , quartzitic , 10 ' 
tan , maroon , medium-bed-
ded (up to 6n) to mas­
s ive-bedded ( 1 8 "  to  2 ' ) . 
Interbedded with the se 
are maroon , ferruginous 
to tan quartzites , thick­
bedded and very hard and 
dense . Quartzites  are 
blocki ly j ointed , so 
much so as to appear 
thin-bedded . 

Sandstone , maroon , more 2� ' 
thinly bedded (4 1 1 - 6 1 1 )  
than Sub -unit A .  

Quartz ite , ferruginous , 10 ' 
maroon , ma s s ive -bedded . 
Two beds , each 5 1 thick . 

Sandstone , f erruginous 4 '  
and quartzitic , mas s ive , 
tan . Well-j ointed as in 
8A . 

3 '  

8� ' 

5 6 

Grayish 
orange 
( lOYR 7 /4) . 

Grayi sh 
orange 
( lOYR 7 /4) . 

Grayi sh red 
( 5R 4/ 2 ) . 

Light olive 
gray ( 5Y 
5 /2) . 

Light brown 
( 5YR 6 /4 ) . 

Pale red­
dish (lOR 
5/4) . 

Grayish 
red ( lOR 
4 /2) . Well 
j ointed . 

2 6� ' Pale yel ­
lowi sh 
brown ( lOYR 
6 /2) . The 



Log Mountain sect ion (cont ' d) 

8 D 
(cont ' d) 

9 

1 0  

1 1  

1 2  

Shale , argil laceous , ma­
roon , paper - thin bedded 
(£ �J') ; interbedded with 
maroon s i l t s tone s and 
grading into a thicker 
sandstone (2 1 ) at the 
bot tom of unit . 

Shale , argil laceous , ma­
roon and greeni sh , inter ­
bedded , paper- th in (lmm . )  
Some thicker s i l t stone 
also interbedded . 

Sands tone , l ight maroon , 
thick- and thin�bedded 
except in middle of unit 
where it is mas s ive 
(2� ' ) . Several maroon 
clay shale layer s s ep ­
arate the sand stone lay ­
ers . 

Si ltstone , maroon , thin­
bedded (1 1 1 - 2 1 1 ) , inter­
layered with paper- thin , 
maroon clay shales and 
s i lty shale s .  The upper 
surfac e of several silt -

6 I 

8 '  

2Q I 

5 7  

change from 
the quartz ·· 
ites of 
thi s  unit 
to the 
shales  of u­
nit 9 is  ve­
ry striking . 

Grayish red 
(5R 4/2 )  to 
lOR 4/2 ) . 
Some pri ­
mary struc ·· 
tures are 
present . 

Blackish 
red (5R 
2 / 2 )  and 
dusky red 
( lOR 2 /2 ) . 
Some pri­
mary struc ­
tures are 
present . 

Grayi sh red 
( lOR 4/ 2) . 

Same as 
Unit 1 1 . 
Good rip ­
ple  marks 
and other 
sedimentary 



Log Mountain sect ion (cont ' d) 

1 2  
(cont ' d.) 

13  

14 A 

B 

15 

16 

stone layer s appear s 
to have a greenish ­
glauconit ic mic aceous 
sheen . 

Shale , argil laceous and 
chl or itic , and/or glau­
conitic , l ight green . 
Deeply weathered to a 
light green c lay soil . 

Sands tone , tannish , well-4 ' 
j ointed . A tongue mea­
sur ing up to 4 '  in thick­
ne ss , but lens ing out in 
upper part of outcrop . 

Shale ,  maroon , argilla- 4 '  
ceous , paper- thin with 
some g lauconi te lense s .  

Shale , blue-gray , some­
what calcareous , thin­
bedded (flaggy) ; unit 
weather s to a tannish 
gray-white . 

Shale , argil laceous , very 
thin-bedded , brown , 
interbedded with thicker , 
maroon , finely laminated 
and somewhat glauconit ic 
silt stone . 

4 '  

8 '  

3 '  

4 '  

5 8  

struc tures . 
''Worm" tubes 
on weathered 
under surface 
of  las t lay­
er  in this  
unit , 

Dark yel ­
l ow green 
( 5GY 5 /2 ) . 

Grayish 
orange 
( lOYR 7 /4) . 
This  sub­
unit sepa­
rates Units  
13  and 1 5  
only in 
lower part 
of outcrop . 

Grayish red 
( lOR 4 /2 ) . 

Dark green­
ish gray 
( 5GY 4 / 1) . 

Browni sh 
gray ( 5YR 
4 / 1) and 
grayish red 
( lOR 4 / 2 ) . 



Log Mountain sec tion (cont ' d) 

17  

18  

Shale , argillaceous , 
very thin-bedded , deep 
green-gray , inter-bed­
ded with several thicker 
maroon and tan s i l tstone s . 
The shale weather s to a 
dark greenish c lay soil . 

Quartzite to quartzitic 
sands tone , thin-bedded 
( 1 " - 2 ") , color s vary from 
gray and blue-gray to ma­
roon- tan and tan-gray . 
Weathered surfaces are 
tan and/or maroon to a 
rusty black (dominant) . 
These beds are nearly 
al l cry s talline , hard 
and dense .  Glauconite , 
in lenses and bands a l ­
ternating with quartz i s  
evident throughout thi s  
unit , e spec ial ly in 
those  beds which are 
finely laminated (lami ­
nae lmm) . Iron- coated 
quartz and o ther heavy 
mineral s are present . 
Glauconitic shale (ap­
prox . �") layers and al­
mo st pure pods of  glau­
conite are interbedded 
with some of the quart­
z ite layers . 

3 I 

12 ' 

Greenish 
gray (SGY 
6 /1 )  to 
(5G 6 /1) . 
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Light  gray 
(N7) and 
pale red 
( lOR 6 / 2 ) . 
These 
sl ightly 
metamor­
pho sed beds 
(formerly 
laminated 
s i l t s tone , 
and sand­
s tone) ex­
hibit a pe­
cul iar 
weathering 
( ? )  or de­
pos itional 
( ? ) feature 
on their 
upper sur­
faces . 
The se fea­
tures re­
semble 
sma l l  (ap-· 
prox . �") 
to large 
(approx . 
�") irreg·· 
ular ly 
shaped no ·· 
dule s  
wh ich ap­
pear to 



Log Mountain sect ion (cont ' d) 

18 
(cont ' d) 

1 9  

2 0  

2 1  

22 

23 

Si l t s tone , and s i l ty 
sandstone , thin-bedded , 
chartreuse-green ; 
weathered to a rust and 
pastel green color . 

Similar to Unit  18 

Similar to Unit 19 

Lithology s imilar to 
Unit s  18 and 20 , but 
beds are thicker ( 1 1 ) , 
especially in c enter 
of unit . 

Si l t s tone , s ilty sand­
stone , and argil laceous 
shales ; maroon , all in­
t erbedded . Clay shales 
are paper - thin ,  silt stone 
1 ', thick . One very thick 
( 2 ' ) , maroon s i l t s tone 
lies in the c enter of 
thi s  unit . Several 
greenish (glauconitic) 

60 

have been 
weathered 
in relief 
from the 
quartz ite 
protruding 
on the up­
per sur ­
fac e .  Each 
nodule i s  
capped by 
a film of 
glauconite . 

1 '  Moderate 
greeni sh 
yellow 
( lOY 7 /4) . 

1� ' Same co lor 
as Unit  18 . 

1� ' Same co lor 
as Unit 1 9 . 

13� ' Same color 
as  Unit  18 . 

8 '  Grayish red 
( lOR 4 / 2 ) . 
Unknown 
s tructures 
on upper 
surface o f  
thi s  uni t .  



Log Mounta in section (cont ' d} 

2 3  
(cont 1 d) 

24 

25 

2 6  

sha le beds are inter­
sper sed within the unit ; 
e sp ec ial ly near the bot­
tom .  

Simi lar t o  Uni t s  1 8 , 20 , 
and 2 2 , but beds are 
th icker (4" - 6 "} . Reddish 
and p ink-reddish color 
predominate s , rather 
than maroon . Glauconite 
and nodular upper sur­
fac e s  per s i s t , as  does 
"rusty"-black weather ing . 

Shale , argil laceous , in­
terbedded with some s i l t ­
stone and sands tone , 
mos t ly maroon . Some 
glauconi te in al l beds . 
Weather s to  a "punky" 
b lack-maroon . 

Shale , arg il laceous , and 
s i lty , mo stly paper - thin ;  
color s "punky " tan , rus t , 
brown , and greenish-
gray in alternating se­
quence . 

18 1 

10 ' 

3 6 ' 

6 1  

Same color 
as Unit  1 8 . 
Nodular and 
p i t ted ( ? )  
upper sur ­
face i s  morE� 
pronounced 
in thi s  uni1: . 
An interest­
ing feature 
of some 
s i l tstone s 
in th i s  
unit  and 
Uni ts 18 , 20 , 
and 22  i s  
the ir bou­
dinage- l ike 
appearance .  

Grayish red 
( lOR 4/ 2) . 
Structures  
(? )  on up ­
per surface . 

Light olive 
gray ( 5Y 
6 / 1) , green­
ish gray 
( 5GY 6 /1 ) , 
brownish 
gray ( 5YR 
4 /1 ) , gray­
i sh red (5R 



Log Mountain sect ion (cont ' d) 

26  
(cont ' d) 

"2 7 "  ( See below) 

Total mea sured thicknes s  of the Log 

Mountain s ec tion . . . . . . . . . 

A 500 ' covered and partially-covered 

interval at the base of the sec tion inc ludes 

the faul t zone and a portion of the Moccasin 

format ion . The res iduum here , and the basal 

part of  the section in the lower road cut 

both indicate about the same l i thology as 

Unit  2 6 . A 3 1  dolomite (Unit "27 ") wa s 

4 / 2) , gray­
i sh yellow 
green ( 5GY 
7 /2) , and 
pal e brown 
( 5YR 5 /2) . 
Uni t  
weathers 
deeply to 
a drab tan , 
s il ty , par ­
t ia l ly­
covered 
soi l . The 
bas e  of 
thi s  unit  
marks the 
end of the 
exposed s ec ­
t ion.  

230 feet 



Log Mountain sect ion (cont ' d) 

also found near the center of thi s interval 

in the lower road cut . Approximate computed 

Rome thicknes s  in covered interval • . . • . . 

Total computed th icknes s  (widths of 

outcrop of exposed section plu s  covered 

interval above fault x s in dip angle) 

275  feet 

495 feet 
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The Dug Ridge Section 

Location , General Features ,  and Measurements 

The Dug Ridge sec tion (Plate I ,  Locality 3 )  i s  exposed 

in a recent road cut acros s  Dug Ridge between Poplar Spring 

Val ley and Bradbury Val ley in Roane County , Tennes see . I t  

i s  l ocated on U . S .  Interstate Highway #40 approximately 2 2  

miles we st o f  Knoxville , Tennessee (Cave Creek quandrangle , 

U . S . G . S . -T . V . A .  130 - SW) . The coordinates are 437 , 500N and 

2 , 467 , 400E . The summit of Dug Ridge i s  approximately 1 160 ' 

above mean sea level at thi s  exposure . The r idge i s  not as 

steep , and consequently less prominent than either Beaver 

Ridge or Log Mountain . 

In thi s  sec tion , the Copper Creek fault has thrust  

the Rome over port ions of the Lower and Middle Ordovician 

Chickamauga formations (Rodgers ,  1953 , Plate 8 ) . The top of 

the Rome is in contact with the l ower portions of the Middle 

Cambrian Conasauga shale . However , the contact is  unex­

posed due to a small  covered interval . An arbitrary contact 

was drawn midway in the transition z one between the sandy­

silty cover and the more shaly cover . Except for thi s  

covered interval , the Rome section i s  ful ly exposed . Ac tual 
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measurement of the sec tion wa s begun at the top of the first 

ful ly exposed unit  in the Rome . 

The Rome in this  section dip s southea s t  at shallow 

t o  moderate angles  to  the south , becoming steeper northward 

within the exposure . (Fig . 10) . The average strike is  

N45° E and the average dip i s  30 ° SE . Prominent j oint sets  

were found to be approximately perpendicular to bedding . 

Some small  j oint patterns l ie parallel to  bedding . Several 

unit s  in the exposure showed excellent example s  of the more  

c ommon sedimentary struc ture s ,  and a few exhibited several 

of the unusual variety . 

Descriptive Log of the Measured Sec t ion 

Unit Sub-
unit 

De scription 

Covered interval in­
c ludes lower unit s  of 
Pumpkin Val ley shale 
under a shaly cover , 
and upper units  of 
Rome under a sandy­
silty cover . Width 
of interval i s  425 ' 
from top of Rome 
(drawn midway between 
shaly and silty - sandy 

Thick Total Color Chart 
-ne s s  thick Des ignat ion 
of - ne s s  and Addi -
sub- of tional 
unit unit Remarks 

Approxi- Exac t  l ith­
mate thick- o logy inde­
nes s  rep- terminate . 
resented 
by covered 
Rome at 
top of 
sec tion : 

2 10 ' . 



Figure 10. View of Dug Ridge exposure . Photograph 
illustrates steepening dip in the Rome formation 
at right (north) of photo. 
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Dug Ridge sect ion ( cont ' d) 

1 

2 

3 

cover) to f ir s t  fully 
expo sed Rome uni t .  

Silt s tone , greenish gray , 
fr iable , thin-bedded 
( 1 ") . Weathered to a 
greeni sh whi te . 

S i l t s tone , l ight brown 
and tan , thin-bedded . 
Weather s to small rust ­
colored chips . 

Si lts tone , maroon , thin­
bedded , somewhat ar ­
gil laceous ; interbedded 
with very thin-bedded 
arg il laceous to s i l ty 
shale s ,  both maroon and 
greenish ( chlorite and/ 
or glauconite bands and 
l enses) . Glauconite 
also  appears as  pods and 
len s e s  within isolated 
maroon s ilty beds . 
Shale s are partially 
micaceous on some upper 
surface s .  Entire uni t  
wea thers to a dun-brown 
co lor . Complexly inter­
bedded uni t . 

5 '  

10 ' 

6 7  

Pale o l ive 
( lOY 6 / 2) . 
Topmo st ex­
pos ed unit .  

Pale brown 
(5YR 5 / 2) , 
grayish red 
( 5R 4/2 ) . 
Salt cas t s  
and tube 
markings on 
upper sur­
fac e .  

Pale brown 
( 5YR 5/2) , 
grayish red 
(R 4 / 2) , 
grayish 
brown ( 5YR 
3 /2) , dark 
greeni sh 
gray (5GY 
4 / 1) . Thi s  
unit ex­
h ibits  a­
bundant , 
wel l -devel -· 
oped , pri­
mary fea­
ture s  such 
as ripple 
marks , mud 
cracks , 
"tube11  
s tructures , 
"mud bal l su , 



Dug Ridge section (cont ' d} 

3 
( c ont ' d} 

4 

5 

Shale , argillaceous and 
somewhat micaceous , very 
thin-bedded , both maroon 
(ferruginous) and green 
(mo s t ly chor i t ic , some 
glauconitic )  interlayed 
with maroon to  l ight 
brown siltstone , sandstone , 
and quartzite , al l thin­
bedded . Shale i s  much 
contorted ; mo st  portions 
weathered to rusty-brown 
and greenish brown s i l ty 
c lay "muck" . Siltstone 
and sandstone beds par­
t ially weather to a no­
dular and somewhat 
sphero idal appearance on 
upper surface .  Comp l exly 
int erbedded . 

Sandstone , somewhat s i l ty 
and argillaceous , maroon 
to  greenish with bands and 
pods of glauconit e  inter ­
bedded . Very thick s ingl e  
b ed . 

2 5 ' 

3 '  
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f l ow cas t s , 
tracks ( ? )  
and tra i l s  
( ? ) . 

Pale olive 
( lOYR 6 /2 ) , 
pale brown 
(5YR 5 /2 ) , 
and l ight 
o l ive gray 
( 5Y 5 /2 ) . 
Fragment of 
Olenel lus 
( ? )  found 
in thi s  
uni t . Some 
minor drag 
folds pre s ­
ent in 
shale lay ­
ers .  Many 
primary 
structures  
found in 
thi s  unit .  
Siltstone 
and sand­
stone 
h ighly 
j ointed . 

Pale brown 
( 5YR 5 /2 } , 
l ight o l ive 
gray ( 5Y 
5 / 2 ) . 



Dug Ridge sec t ion (cont ' d) 

6 A 

B 

7 

8 A 

Sandstone , tan , black on 1 '  
weathered surfac e ,  thin­
bedded . Films of quartz 
l ining j o ints and cracks 
within this sub-unit . 

Shale , somewhat calcare- � ' 
ous , thin-bedded (flag­
gy) , grayish black . 

Shale , very thin- to thin­
bedded , interbedded with 
thin- to medium-bedded 
silty shale , s i l t s tone , 
sandstone , and quartzitic 
sandstone . All l itholo­
gies are dark gray to 
grayish-black ; mo st  
weather to  a tan-gray 
color , with a residuum 
of gray , silty to stony 
soil . Several shale 
unit s  bear a tan and 
whitish gray powder on 
their weathered upper 
surfaces . Shales in 
thi s  unit are somewhat 
calcareous (effervesce 
freely with HCl) . 
Quartz films , veins , 
and boudins ( ? )  are 
common in the coar ser ­
grained , medium-bedded 
units ;  laminations are 
common in finer-grained 
siltstone and s ilty 
shal e .  

Silts tone , fine­
grained , thick-bedded 
( 18 " ) , inter layered 
with sandstone , thick-

4� ' 

1� ' 

45 ' 

69 

Dark yel­
lowi sh 
brown ( lOYR 
4 / 2 ) . 

Medium dark 
gray {N4) . 

General 
color : dark 
gray {N3) , 
weathering 
to yel low­
ish gray 
( SY 7 / 2 ) . 
Complex 
gradations 
and inter ­
layering 
prevents 
accurate 
sub- divi­
sion of 
this  unit . 
Many tube­
l ike s truc ­
tures  
( "wormtubes  1 1) 
appear on 
upper sur ­
face of the 
shales . 

Overall 
colors : 
blacki sh 
red { SR 



Dug Ridge sect ion (cont ' d) 

8 A 
( cont 1 d) 

B 

9 A 

bedded ( 1 ' ) . Mo stly 
maroon (due to high per­
cent of pure reniform 
and oo litic hematite) 
with blotches  of green 
throughout (due to a 
large number of pods and 
lenses  of rounded to sub­
botryo idal glauconite) . 
Mixture of hematite and 
glauconite gives dis­
tinc t ive , purple-red 
cast , to the expo sed sur­
faces  of this  sub-unit .  

Shale , argil laceous 7� ' 
ferruginous , very thin-
to thin-bedded , inter­
bedded with thin- to 
medium-bedded silty 
shales , sandstones ,  and 
s i l t stones . Texture , 
mineralogy , and color s  
o f  coar ser units  s imi-
lar to Sub-unit A .  Pri­
mary features abundant 
in shales ; vugs and 
cavities ( l ined with 
calc ite) are common in 
silts tone and coar ser 
textured beds . Profuse 
laminations of glau-
conite are common in 
the maroon s i l t s tone of 
thi s  sub-unit . 

Sandstone , coar se­
grained , sl ightly cal ­
careous , gray , 
thick-bedded , tan 
weathering . 

1� ' 

1 2 ' 

70  

2 / 2 )  and 
dusky red 
( lOR 2 /2) ; 
red por­
t ion : gray­
ish red ( 5R 
4/2) ; green 
port ions : 
greeni sh 
black (5GY 
2 / 1 ) , and 
grayish 
o l ive green 
(5GY 3 /2 ) . 

Same colors 
as  in Sub­
unit A p lus 
dusky yel­
low green 
(SGY 5 /2 ) . 

Many pri­
mary fea­
tures pre s ­
ent in thi s  
sub-unit .  

Medium to 
medium-dark 
gray (NS 
to N4) . 



Dug Ridge section (cont ' d) 

9 B 

c 

10 

1 1  

1 2  A 

B 

c 

13 

Shale , argillaceous , 
s l ight ly calcareous , 
gray , thin-bedded . 

1\ ' 

Sandstone , s l ight ly cal- 2 '  
c ar eous , very thick­
bedded , "blue"-gray , 
with shale part ing s . 

Sandstone , quartzitic , 
maroon , medium-bedded. 

Limestone , argil laceous 
(with shaly par tings) to 
crystal line , gray to 
greenish-gray , medium­
bedded , calcareous 
sha l e  towards bas e  of 
uni t . All beds and 
par tings weather to a 
grayi sh tan and are wel l ­
j oint ed . 

Shale , argillaceous to 
calcareous , paper- thin 
bedded , dark gray . 

6 '  

Limes tone , argil lac eous 2� 1 
to cry s talline , dark 
gray , medium-bedded , 
weathers tan . 

Shale , argillac eous t o  
s l igh t ly c alcareous , 
dark gray ; paper - thin­
bedded , somewhat di s ­
torted . 

Very similar in a l l  re­
spec t s  to Uni t  1 1 . 

3 '  

5 '  

5 '  

40 ' 

Medium 
gray (N5) . 

Dark gray 
(N3 ) . 

Grayish 
r ed ( 5R 
4/2) . 

7 1  

Dark green­
i sh gray 
(5GY 4 /1) , 
l ight o live 
gray ( 5Y 
6/1) . 

Medium dark 
gray (N4) . 

Same color 
a s  Sub-unit 
12 . 

1 1� 1 Same color 
a s  1 2A ,  
some minor 
folds in 
thi s  sub­
uni t .  

3 5 ' Greenish 
gray (5GY 
6/1)  to 
(5G 6/1) . 



Dug Ridge sect ion (cont ' d) 

14 

15  

A Shale , argil laceous to 
silty , maroon , paper­
thin- to thin-bedded . 

6 '  

B Si l t s tone , quartz itic , 6 '  
tan , very thick-bedded 
( 2 ' ) . 

C Sil t s tone , fine-grained , 1 5 ' 
argillaceous , blue-green 
to gray ; thin-bedded , 
interbedded with gray-
blue , paper- thin ,  argil­
laceous shale . Mo st 
beds in this sub -unit 
are distorted . Sub-unit 
grade s into Unit 1 5 .  

Shale , argil lac eous to 
s i l ty , var i - colored , 
paper - thin to thin­
bedded ; interbedded and 
grading into var i­
colored , argil laceous , 
quar tzose and somewhat 
glauconitic , thin-bedded 
s i l t s tone and sandstone . 
All beds strongly 
weathered and distorted 
by drag folds and j oint s ;  
port ions o f  the unit are 
covered with a very shal­
low mantle of drab­
colored , res idual , s il ty-

27 ' 

6 5 ' 

7 2  

Grayish 
red (5R 
4 / 2 ) ' Many 
structures 
pre sent . 

Yel lowish 
gray (5Y 
7 /2) . Rip-
ple marks 
and "foam-
bur s t s ' '  
present on 
upper sur-
fac e . 

Grayish 
blue ( 5 BG 
5 / 2 ) . Pri -
mary struc -
tures pre s -
ent in 
s il tstone , 
notably mud 
cracks . 

Medium 
gray (N5 )  
and pale 
red (lOR 
6 /2 )  are 
dominant 
colors . 
Coar ser -
textured 
beds show 
structures . 
Largest 
sub-clivi-
s ion in 
thi s  expo-
sur e ;  



Dug Ridge sect ion (cont ' d) 

15 
(cont ' d) 

16 

1 7  A 

B 

1 8  A 

B 

19 A 

c lay and shale ch ip s . 
Talus accumulation is  a­
bundant at foot of unit .  

Sandstone , coar s e ­
grained , somewhat 
ferruginous , tan , thick­
bedded ; rus t - c olored 
weathering evident in 
spot s .  

Shale , argil laceous , 9 '  
tan-gray , very thin-bed­
ded . Badly weathered , 
forming a drab- c olored 
talus slope at foot of 
sub-unit .  

Silt s tone , sl igh t ly fer - 3 '  
ruginous , tan-brown , 
th in-bedded , weathered 
to a rust - color in spot s .  

Sandstone , quartzi tic , 4 '  
tan , thick-bedded . Grade s 
into Sub-unit B .  

Very s imilar to Sub-unit 4 '  
A ,  except i s  darker 
brown in color . 

Shale , very fine -grained , l� '  
calcareous - dolomitic . 

8 '  

12 ' 

7 3  

complex 
inter layer� 
ing and gra­
dat ional 
charac ter 
prevents 
further sub­
divi sion 

Moderate 
yellow 
brown ( lOYR 
5 /4) . 

Medium gray 
(N5) , mod­
erate yel­
low brown 
( lOYR 6 /3) . 

Moderate 
yellow 
brown ( lOYR 
6 /3 ) . 

Pale to 
moderate 
yellowish 
brown 
( lOYR 5 /4) 
to (lOYR 
6 /4 ) . 

Moderate 
brown (5YR 
3 /4) . 

Gray b lue 
green ( 5 BG 



Dug Ridge sect ion (cont ' d) 

19  A 
(cont 1 d) 

B 

(efferve scence variable 
with HCl) , grayish -blue , 
thin-bedded . 

Dolomite , cryptocrystal - 2� ' 
line to finely cry s tal­
line , grayish-blue , medium­
to th ick-bedded ( 10 " - 14 ' ' ) . 

Total measured th ickne ss  of the Dug 

Ridge section . . 

Approximate total thickne ss  of Rome 

represented by covered interval at top of 

section 

Total computed thicknes s  (widths of 

outcrop of exposed sec tion plus covered 

interval x s in dip angle) . . . 

4 '  

74 

5/2) . 

Grayish 
blue ( SPB 
5 / 2) . Last 
unit of 
Rome in th(� 
measured 
sec tion ; 
fol lowed by 
a 4 ' brec­
c iated zone 
of Copper 
Creek faul ·: 
below which 
is a top­
mo st lime ­
stone unit 
of the 
Ch ickamauga 
sect ion . 

322�  feet 

210  feet 

540 feet 



CHAPTER IV 

LABORATORY ANALY S I S  OF SELECT ED UNIT S 

Gener a l  Remark s 

Repr e s en t a t ive samp l e s  o f  l i th o l o g i c  unit s w i th in 

e a c h  mea sur ed expo sur e o f  the Rome f o rma t ion wer e  s e -

l e c t ed f or mor e  d e t a i led s tudy i n  the l aborat ory . Certain 

uni t s  were s e l e c t ed pr imar ily for examina t ion by means o f  

p E t r ographic o r  b ino cu lar mi c r o s c opy . O ther unit s were 

c h o s E.� n  f or grain s ize , heavy miner a l , in s o lub l e  r e s idue , 

1 1  on c on t e n t , or s e d imentary s truc tur e analys i s . Th o s e  

un i t s  c on s ider ed t o  b e  mo s t  impor tant , o r  unu sua l ,  were sub ­

j ec t ed t o  a more thorough examinat ion emp l oy ing mor e  than 

one a n n ly s i s ; howe v er , t h e  maj or i ty of the s e l ec t ed unit s 

wer e  examined by the me thod j udged by the wr i t er t o  b e  mo s t  

p e r t inent i n  each c a. s e o In th i s  way a max imum amount o f  in­

f orma t i o n  c onc e r n ing each mea sured s e c t ion wa s ac quired and 

dup l ic a t ion o f  d e t a i l  wa s avo ided wh e r e  un it s were s imi lar 

i f  nnt i den t ic a l  in cer t a in r e sp ec t s . 

7 5  



Laboratory Data 

Micro scopic Analys i s  

Procedures 

Where po s s ible , a small hand sample of each measured 

unit wa s examined wi th a b inocular micro scope to det ermine 

the general mineralogical and textural characteri s t ic s  of 

the rock type .  A prel iminary determinat ion of the grain 

size  was made , wherever fea s ible , by fitt ing a calibrated 

ocular to a b inocular micro scope and super impos ing a 0 . 1 

mm .  gr id scale over the specimen . From thi s  prel iminary 

study certain uni t s  were selected for more detailed petro­

graph ic study , and a th in sect ion was prepared in the stan­

dard manner (Gibb s and Evans , 1950) . 

7 6 

Thin s ect ions wer e  examined and de scribed mineralogi ­

cally with the aid of standard reference works (Roger s and 

Kerr , 1942 ; Carozz i ,  1960 ; Pet tij ohn , 1957) . A second de­

terminat ion of grain s ize  was made us ing a cal ibrated ocular 

f itted to the petrographic microscope . 

Many of the sect ions examined , however , proved to be 

of minimum value in determining deta i l s  of mineral 



7 7  

compos ition , texture , and structure . Many of the shales and 

silt stone s examined were too f ine- grained for accurate pet-

rographic analy s i s . Several of the coar ser-grained , hemati-

t ic s i l t s tones and sandstones were difficul,t to  examine petro­
� 

graphically due to  the opaque nature of the iron oxide coat-

ings and cement . F or these rea sons , much of  the petrographic 

work with in certain uni t s  had to be supplemented by further 

examinat ion by the b inocular micro scope . In the presentation 

of  r e sul t s  of the microscopic examinat ion of the selected 

unit s in the fol lowing paragraph s , p etrographic and b inocular 

data have been c ombined . Diameter s of mineral grain s , where 

g iven , are average s  obtained from s everal measurements . Per-

centages given represent port ions of  a l l  grains encountered 

on the s l ide examined . As wil l  be noted below , in some 

cases it was nece s sary to de signate two types with in unit s 

because of mineralogical differences  j udged to be signifi -

c ant . 

Data from Microscopic Analy s i s  

Selected Unit s  from Beaver Ridge 

Unit Microscop ic Description 

1 Sandstone , quartzose to s l ightly glauconit ic(approx . 



7 8  
Beaver Ridge Unit s  (cont ' d) 

3%) . F ine to medium arenaceous texture , quartz 
grains average 0 . 1 2 5 - 0 . 250 mm . ,  glauconite grains are 
s l ightly larger (0 . 3 -0 . 5  mm) .  Quartz grains are sub-· 
hedral ( sub- angular to sub-rounded) , most  are clear 
to l igh t - c o lored . Some s l ightly fro sted grains were 
noted . Pink quartz is rare . Most  exh ibit  low relief 
and weak birefringence . Some grains and quartzose ce­
ment show undulatory extinction . Br ight green , 
sl ightly pleochroic , anhedral glauconite (rounded to 
sub-rounded) is  disper sed as  th in , s ingle-grain 
laminae throughout s l ide , mos t ly parallel  or at a 
s l ight angle to bedding . Several minute ,  prismat ic 
grains of pale red , highly birefringent z ircon noted . 
Three to f ive per cent vo id space i s  pre sent due to 
absence of cementing material . A thin , quartz-fil led 
j oint cut s diagonally acros s sect ion . 

SA Sandstone , quartzo s e , hemat itic ( 5%) and slightly 
argillaceous (3%) . Sec tion shows fine- grained 
arenaceous - texture for the mo st par t with the color ­
l e s s , subhedral grains o f  quartz averaging 0 . 1 -0 . 3  
mm . Lutaceous to cryptocrystal l ine , moderately 
birefringent mater ial (clay mineral s ( ? )) distributed 
as partial matrix and as laminar c luster s  throughout 
groundmas s . Remaining cement composed partially of 
fine-grained , anhedral quartz  and opaque hemat ite 
altering to  limonite . Birefringence part ial ly masked 
by iron oxide . 

9 Shale , extremely fine-grained , composed of pale , micro ­
crystalline to cryptocrystal l ine (c lay material) ag­
gregates of low to moderate rel ief and moderate 
birefringence . ' ' Bloat ing ' '  of hand spec imen when 
water - saturated suggested presence of "expanding 
latt ic e ' ' , montmorilloni tic type clay mineral s ,  al­
though typical glass  shard form could not be definite­
ly estab l i shed . 

14A Silts tone , fine-grained arenaceous texture . Euhedral 
( sub - angular) , color l e s s  to gray quartz grains aver ­
age 0 . 10 �� . in size . Birefringence partial ly marked 
by opaque hematite coat ings and cement (red-black in 



7 9  
Beaver Ridge Uni t s  (cont ' d) 

15D 

lSE 
(Type 
I) 

15E 
(Type 
II)  

1 7A 

reflected light) , partially al tered to l imonite . 
Laminae of microcry stalline clay mineral aggregate s 
partially altered . 

Silt stone , f ine- to medium-grained , arenaceous tex­
ture , somewhat argil lac eous and hematitic (approx . 
15%) , with up to 3% glauconite . Euhedral ,  weakly 
birefringent quartz averages 0 . 1 0 - 0 . 25 mm . Green , 
anhedral (rounded to ovoid) , slightl y pleochroic 
glauconite averages 0 . 5  mm . , occur s in thin stringers 
throughout groundma s s .  Some glauconite exhibit s  al­
terat ion rims of  l imonite . Cement ing material quart­
zose and partially very fine-grained to microcrystal­
line c lay aggregate s with some red , opaque hematite , 
al tering to l imoni t e .  Light green aggregates in clay 
frac tion po s s ibly chl or ite ; some minut e ,  moderately 
birefr ingent shreds near top of s l ide , po s s ibly 
seric ite . Large amount of c lay fraction weathered by 
opaque iron oxides . Several very scarce opaque 
grains (b lack in reflected l ight) with tan wh itish 
opaque r ims pos s ibly ilmenite alter ing to l eucoxene . 

Shale , compo sed of very fine-grained , lutaceous  to  
cryptocry stalline aggregat e s , par tially masked by 
opaque , red cement ing hematite . Groundmas s  mo stly 
c lay minerals  of indefinite compos ition , w ith some 
chlorite and sericite (? ) suggest ed . Two s lightly 
larger opaque grains ident ified as pyr ite under 
reflec ted light . 

Silts tone , fine - to medium-grained (0 . 1 -0 . 2  mm . ) 
arenaceous texture . Quartz grains subhedral to 
euhedral ( sub-rounded to  sub -angular) . Groundmass  
largely masked by red-black , opaque hematite (ap­
prox . 20%) . 

Dolomite , finely crystalline , generally equigranular . 
Groundmas s  cons i s t s  of subhedral do lomite , moderately 
to s trongly birefringent in some grains . Finely 
crystal line (c lay)  aggregate s  are somewhat altered to 
tanni sh wh ite color (plain light) . Glauc onite ( 1%) 
i s  randomly scattered throughout groundmas s .  



80  

Beaver Ridge Units  (cont ' d) 

18D Shale , f ine- grained , lutaceous to cryp tocry s tal line . 
Groundmas s  mostly c lay mineral aggregates , par t ially 
masked by hematitic and limonitic cement . Severa l 
th in laminae and f ibrou s stringer s comp letely masked 
by hematite . 

Selected Units  from Log Mountain 

Unit 

1 

2A 

4 

Microscopic Descript ion 

Sandstone , arenaceous , somewhat orthoquartzitic , me ­
dium-grained . Quartz averages  0 . 3 -0 . 5  mm . and 
greater . Disseminated glauconite (1 - 2%) common as  
laminae in lower port ion of  groundma s s . Cement ing 
material , fine-grained quar tz with some hematite . 
Vugs , 1 - 2  mm, in diameter , f il l ed with opaque limon­
ite , are disseminated throughout groundmas s .  

Sandstone , medium-grained , arenaceous , somewhat or ­
thoquartz it ic , interlaminated with thin (0 . 3 - 1 . 0  mm . ) 
s tringer s of glauconite ( see F igure 11) . Some glau­
conite stringers cro s s - laminated . Quartz (0 . 2  0 . 3  
�� . ) i s  subhedral to  euhedral ,  mostly ovoid and lo­
bate in form and sl igh tly pl eochroic (plain light) . 
Prismatic zircon , moderately b irefringent , pri smatic 
tourmaline (gray-blue ; high rel ief in plain light) 
and opaque pyr ite occur as rare , dis seminated grains 
throughout groundmass . 

Siltstone , f inely arenaceous , quar tzose (50%) and 
glaucon itic (approx . 35%) , with f ine -grained quart­
zose -hernetitic cement . Glauconite , laminated and 
cro s s -laminated as in 2A ; several grains of glauconite 
( ? )  alternately green and whi te striped . Several un­
identifiab le , highly b irefringent grains di s seminated 
throughout groundma s s . 

11 Sandstone , medium-grained ar enaceous  texture . Mo stly 
quartzose wi th subhedral quar tz averaging 0 . 3  mm . ; 
s l ight ly glauconit ic (approx . 2 - 3%) . Cement ing 



Figure 1 1 .  Lamination in a Rome sandstone . Sample illu s ­
trate4 is Log Mountain Unit 2A . Dark laminae are com­
po sed of glauc onit e .  

81 
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Log Mountain Uni t s  (cont 1 d) 

mater ial a lmo st ent irely hemat ite , part ial ly alter ing 
to l imonite , Hemat ite- f il led cracks give a ret icu­
lated appearanc e to port ions of the s l ide . 

1 2  Si lts tone , f ine -grained arenac eous texture . Several 
d i s s eminated grains o f  g lauconite and unident ifiabl e  
minerals  occur throughout quartz groundma s s . Cement ­
ing material mos t ly opaque , red hematite . Several 
th in laminae of tan and l ight green microcry s t al l ine 
c lay aggr egates no ted throughout groundmas s .  

18 Sandstone , arenaceou s , somewhat or thoquar t z i t ic . 
Port ions of groundmas s  compo sed o f  interlocking , 
nearly homogenous quar tz aggregate s ; remainder i s  
med ium-grained ( 0 . 3 -0 . 5  mm . ) , subhedral quart z  gra ins  
with f ine-grained s il iceous ( ? ) , quartzo se , argil ­
laceous , and hema t i t ic cement . Several grains of 
subh edral glauconit e ,  opaque pyr i t e , and ( auth igenic ) 
euhedral orthoc lase feldspar ( ? )  are dis seminated 
throughout groundma s s . 

1 9  S i l t s tone , fine-grained arenac eous texture . Quartz 
(approx . 0 . 1  rom . ) groundma s s , wi th f iner -grained , 
some��at altered hematite-c lay ( chlorite ? )  occur ­
ring as  c ement and as  stringers and pods throughout 
s l ide , Several large ( 1  mm . )  anhedra l  (rounded) 
quartz  gra in s  d i s s eminated acr o s s  top of groundma s s . 

"2 711 Dolomite , microscop ical ly s imilar to Beaver Ridge 
Unit 1 7A , except for addit ion of microcry s tal l ine 
quar tz aggregat e s  (approx . 3 - 5%) , which exh ibit 
undulatory ext inc t ion ( chert ? ) . 

Selec ted Uni t s  from Dug Ridge 

Unit 

3 

Micro scop ic Descr ipt ion 

S i l t s tone , f ine-gra ined arenaceous , somewhat ortho ­
quartzitic in texture . Groundmas s  is partially in­
terlocking , homogenous quartz . Several large (0 . 7  
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Dug Ridge Unit� (cont ' d) 

4 

7 

8B 
(Type 
I) 

8B 
(Type 
I I )  

9C 

rnm . ) glauc onite grains disseminated throughout ground­
mas s ,  as are several pods and str inger s of micro­
crystalline (clay) aggregate s . 

S il t stone , f ine-grained arenac eous texture . Sub­
hedral , c l ear to gray , weakly birefringent quartz 
(0 . 1  rnrn .  average diameter) , with hemat i t ic , chloritic  
( ? ) , and argillaceous cement . Some weakly b ire­
fr ingent , shred-like , micaceous mas ses  ( ser ic ite ? )  
( 2 - 3%) and l ight green , slightly pleochro ic , somewhat 
f ibrous aggregate s ( 2 - 3%) randomly scattered through­
out groundrna s s . Opaque l imonite al tered from hematite 
appear s to outl ine several quartz grains . 

Shale , f ine-grained lutaceous to medi��-grained arena­
ceous texture . Groundmas s  predominant ly (approx . 
7 5%) f inely crystal line aggregates , denot ing c lay 
mineral s , remainder i s  euhedral quar tz (0 . 1 -0 . 25 mrn. ) .  
Several unident ifiable opaque and near ly isotropic 
grains pre sent in groundmass . 

Shal e , f ine-grained lutaceous to medium-grained 
arenaceous  texture . Microcrystal l ine clay minerals 
( 60%) , subh edral quartz (0 . 25 mrn. ; 20%) and opaque , 
ool i t ic h ema tit e ( 10%) compr i s e  groundrna s s , opaque , 
homogeonous hemat ite and coatings ( 10%) strongly masks 
por t ions o f  the groundmass . 

S i l t s t one � f ine - t o  medium-grained arenac eous texture , 
some,;.;rhat quar tz i t ic . S i lica cemented quar tz (0 . 1 -
0 . 2 5 mrn . ) c ompr i s e s  large , nearly homogenous port ions 
of the groundma s s . Large (0 . 5  rnrn . ) random grains of 
rounded gra s s  green and green-wh ite str iped ( ? )  
glauconite c ompr ise  more than 1 5% of groundmas s .  

Sandstone , medium-grained arenaceous texture . Sub­
rounded quartz grains average 0 . 3  mm .  in diameter . 
Cement ing mater ial mo stly quartzose , although some 
fine-grained , h ighly b irefringent aggregates  suggest 
c a l c i t e  (approx . 5%) or calcareous cement . Glau­
c on ite , not previous ly descr ibed in th i s  sub -unit i s  
abundant as  a c onst ituent i n  thi s  sl ide . 



Dug Ridge Units  (cont ' d) 

84 

18A Sandstone , medium-grained arenaceous to nearly homo­
genous quartz itic texture . Smal l amount (2%) of 
opaque ilmenite altering to tan-white leucoxene . 
Several unident ifiable grains dis seminated throughout 
groundmas s . 

19B  Dolomite , micro scopically simi lar to  Log Mountain 
Unit 11 2 7u .  
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S i z e  Analys i s  

Procedure s  and Data 

A number of representat ive c la s t ic uni t s  were selected 

from each measured section for s iz e  analy s i s . For the mo st  

part , samples  were s elected wh ich disag&�egated eas ily by hand 

in order to prevent any cons iderable l o s s  of the f iner ­

grained const ituent s .  A ;:nortar and pestle was used to free 

the grains from th e c ement ing mater ial . Samples  whi ch 

proved diff icul t to di saggregate solely by hand , such as 

tho s e  from sever al or thoquar t z itic uni t s , were c ar efully 

crushed mechanically and then fur ther r educed to individual 

aggregates by handcrush ing . Metaquartz i t ic samples  which 

broke acros s ,  rath er than around , grains were avo ided , s ince 

a crushed sample would not ac curately reflect the range of 

grain s izes . 

Aft er crushing , a 100 gram t e s t  sample wa s obtained 

by suc c e s s ively quarter ing the origina l crushed sample and 

then s ieving through a nest  o f  standard s ieves (U. S .  Stan­

dard Sieve Series) in a Ro-Tap Automat ic Shaking Mach ine for 

the mos t  par t , Scr eens of  eleven dif ferent d iameter s  were 

selec ted to represent var ious s ize range s with in the Wentworth 
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grade scale ( see Tabl e  I I ) . The test samples were s ieved for 

ten minutes through a ser ies  of the s ix coarser -mesh screens . 

Thi s  was followed by sieving the bottom pan material for ten 

minutes through the remaining f ive f iner sieve s .  Material 

left in the bottom collect ing pan after the second sieving 

(230  mesh) was s ieved by hand through a miniature U . S .  Stan­

dard Sieve of 325 mesh . Each fract ion was weighed on a 

t riple beam balance of 0 . 0 1 gram accuracy . The data ob­

tained from seiving are given in Tables I I I , IV , and V ,  and 

h istograms for each sieved sample are shown in F igure 12 . 

In certain cases , sieving data were combined to provide 

equal grade interval s  on the h istograms . 

Heavy Mineral Analys i s  

Procedures and Data 

Among the samples from unit s  selected for heavy min­

eral analysi s , many were f ine-grained and it wa s nec es sary 

to accelerate separation by use of a centrifuge (Twenhofel 

and Tyl er , 1941 , p .  8 7 ) . The selec ted samples  were f ir s t  

disaggregated by hand and then thoroughly air - dried . A 

quant ity of the heavy l iquid tetrabromethane (C2H2Br4) 

( spec ific gravity 2 . 96 at 20° C) was plac ed in a centrifuge 



TABLE II  

RELATIONSHIP OF WENTWORTH GRADE 
SCALE TO S I EVES USED IN 

SIZE ANALYSI S 

Wentworth Grade Scale 
U . S .  Standard 
Sieve Serie s  

Term 

Granule 

Very c oar se sand 

Coar se sand 

Medium sand 

F ine sand 

Very fine sand 

Silt 

Clay 

Size 
range 
(mm. ) 

4 - 2  

2 - 1  

1 - �  

1/ - 1/ 
/1G "2.� 

< 1 / 256 

j2 Sc ale 

4 . 00 
2 . 83 

2 . 00 
1 . 41  

1 . 00 
0 . 70 7  

0 . 500 
0 . 354 
0 . 29 7** 

0 . 250 
0 . 1 7 7  
0 . 149** 

0 .  J 25  
0 . 088 
0 . 0 74** 

0 . 062  

Opening 
in mm .  

3 . 96 
2 . 7 9 

1 .  98 
1 . 40 

0 . 9 9 1  
0 . 70 1  

0 . 495  
0 . 351  
0 . 2 9 5  

0 . 246 
0 . 1 7 5  
0 . 147 

0 . 1 24 
0 . 088 
0 . 074 

0 . 06 1  

Mesh 
Number 

5 
7 

10* 
14 

1 8* 
25 

35* 
45 
50'>'<' 

60* 
80* 

lOO;'<' 

1 20'>'(' 
1 7 0* 
200* 

230* 

* denotes  s ieve s izes  used in th is study 
** indicates  one-half interval based on the rat io of � 
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TABLE I I I  

DATA 0 3TAINZD :7ROlvi S I EV E  ANALYS I S  OF 
S ZLECT ED uNI T S  FRO:t-1 3Z..i\VER R I DG E  

Unit 
S i eve 
Nwnb er 1 2 SA 12C 14A 15D 15E (I )  

10 

18 0 . 2 9'* o . s s  0 . 3 3 ... 0 .15 0 . 15 

35 23 . 10 14. 82 2 2 .04 8 .8 5  2 1 . 63 6 . 42 a .5o 

50 15 .10 18 .11 15 . 17 12 . 63 17 .85 9 . 01 16 .80 

60 11 .51 6 . 22 9. 93 5 .03 6 .oo 20 .50 3 ,. 90 

80 9,. 45 10 .00 9 ,.40 8 . 17 9 . 11 5 . 60 6 ,. 20 

100 7 . 84 8 .03 7 . 71 5 . 7 3  7 . 68 4 ,. 02 5 ,.8 6  

120 5 .2 1  6 . 6( tt . •  -�: G 16 . 2 2  5 .04 5 . 10 12 .85 

170 14 . 5 0  5 . 71 � . 3 1  12 .11 7 .00 ? . 0 1  10 .03 

2 00 8 . 80 8 . 50 s.19 7 . 3 9 8 ,. 30 11.41 10 . 80 

2 3 0  3 .50 12 . 19 8 ,. 5 0  8 . 81 11.'1 • •  47 16 . 3 0  8 ,. 32 

3 2 5  0 .41 t. .. 3 2  3 . 17 11 ,. 6 7  2 ,. 20 9 .00 14 .05 

pr.!" 0 .22 1 . 8 6  0 ,. �"8 3 .01 0 . 60 3 .. 50 2 ,. 5 1  

Total 
p er cent 
weie;ht !J 9 ,. 9 3  98 . 9 6  9 9 . 8 9  9 9 . 62 9 9 .88 100 ,.02 99 . 97 
retained 

15E (II) 1 6D 

0 . 3 5 0 . 25 

12 . 52 12 . 00 

16.80 1 6 . 90 

4 . 30 5 . 30 

10 .49 9 . r:'7 

7 .C' 5  s . oo 

7 . 15 6 ,. 01 

6 . 15 8 ,. 2 5  

9 . 7 3  9 ,. 80 

14 .02 7 . "�5 

8 . 40 13 . 80 

2 ,. 90 3 . 2 5  

9 9 ,. 8 6  9 9 . 9 8  

* All vc.lue s  indicat e  both actual weight ( i n  g n:un s ) , and p e r c entag e 
weight retdnod in each si ev e ,  basd l on a 100 gram t e st sample . 



S i eve 
�r 

10 

18 

3 5  

5 0  

60 

80 

lC�C 

120 

170 

200 

2 30 

2 2 5  

Fr' n  
___ ,_. 

Tot (•.1 
p er c ont 
weight 
r et z ined 

TABLE IV 

DATA 03TA INED ?ROE S I  2VE A:,JALYS I S  OF 
S ELECT ED

"'
LiJI T S  FRCJVi LOG NOlJ�TA IN 

Unit 

1 2A 4 5A 1 1  1 2  

0 , :3 9*  1 . 63 0 . 0 9  0 . 2 7 

2 1 . 2 1  18.60 6 . 3 1  2 1 . 61 2 2 . 14 4 . 50 

15 .02 12 .00 9 .00 18 .0 1  14 . 8 9  14 . 2 3  

12 . 02 6 . 80 1 9 . 8 3  5 . 91 9 . 3 7  1 5 . 88 

1 1 .41 12 . 27 7 . 1 1  8 . 87 9 . 1 1 1 1 . 30 

8 , 98 10 .05 !J: , 8 9  9 .04 6 . 83 19 .05 

6 . 80 ( . 20 5 . 77 s .oo .. J: . 7 7  8 , 90 

7 .45 12 .02 3 . 43 7 . 1 3  8 . 8 6  6 , 77 

1 1 . 10 1J . 0 1 1 . 71 8 . 71 8 . 30 9 , 92 

3 .00 7 ., 30 1 5 . 3 3  12 .02 8 . 2 1 "' . 41 

2 . C: 9  1 . 14 8 . 61 3 . 18 6 , 32 1 , 84 

.- z . s 9 0 . 5 1  o .  93 1 . 0 7  

100 ,07 100 .01 0 9 . 97 9 9 . 9 9 100 .00 9 9 . 87 

18 2 3  

1 . 43 

2 0 . 1 1  8 . 31 

14 . 1 3  10 . 17 

6 , 2 7  7 . 3 2  

9 . 8 3  8 . 16 

8 . 48 9 .0 2  

6 . 2 4  1 3 . 78 

13 . 00 9 . : n  

1 1 . 8 9  9 . 3 9  

7 . 67 1 2 .01 

0 . 90 a . s9 

3 . 6 1  

0 9 . 95 1U' .07 

* All values indi c d c  both actual weight (in grnms ) , and p erc entag e 
1·rei ght r etained i n  ee.ch si eve ,  based on a 100 gram t e st samp l e .  



S i ev e  
Numb er 

10 

18 

3 5  

5 0  

60 

80 

100 

120 

170 

2ro 

2 30 

325  

pen 

To-:< 1 

p c:: c ont 
v:eip:ht 
r et c.in8d 

1A3L£ V 

DATA 013l.'A Ll�ED FR0l'1 S I EVE ANALY S l  S OF 
SELECT ED UN IT S FRON DUG RIDGE 

Unit 

3 (1 ) 3 (II ) t,r 5 

0 .15 0 . 30 

19 . 05* 8 .53  8 . 05 22 . 85 

22 .21 17 .03 19 . 2 5  14 . 83 

5 . 93 4 .00 3 .82 8 . 88 

ll .lC 5 . 82 6 .28 9 . 02 

10 .55  r; . 91 5 . 01 7 . 27 

13 . 1 6 13 .02 14 . 72 5 . 17 

" A ,-
• •  �� 0 1C .43 9.P.� 10 . 91 

r . •  co ] 0 . 9 0  11 .4-2 8 . 36 

2 . 10 7 . 13 11 .20 7 . 64 

1 ,. (1 · �  � 13 .84 8 . 67 3 . 91 

2 . 1 9 1 . 50 0 . 22 

8A 

17.25 

18 . 3 1  

13 .30 

14 . 9 6  

8 .85 

6 . 00 

4 . 13 

6 .80 

5 . 75 

t'r .l3 

0 .43 

9 9 .3 5  9 9 . 9 9  9 9 . 91 �· 9 .96 100 .07 

' ·  ;; v  

18A 

1 . 2 1  

20 . 8 9  

13 . 3 6  

9 . 13 

8 . 71 

7 . P3 

6 .00 

18 .10 

9 . 8 8  

4 . 14 

0 . 63  

'J9 . 98 

* All vnlucs indi c ;;: t e  both actual '.'Teight ( in grc:ms) , und p ercent ege 
wei ght retained in ouch sieve , based on ll 100 grom t e st samp l e .  
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tube and a t en gram test sample  was added . The centrifuging 

was carried out for approximately ten minutes at a moderate 

speed to effec t a thorough separation . After separation was 

completed , a pipette was inserted below the base of the l ight 

mineral fract ion and the heavy minerals  were drawn off into 

the pipette and transferred to a fil tering apparatus . In 

certain cases , the l ight mineral fract ion was washed , 

thoroughly dried , and weigh ed . A temporary fragment mount 

was then prepared from each frac tion and examined under the 

petrographic microscope to determine mineral content . The 

de scriptions provided in Krumbein and Pettij ohn ( 1938 , 

Chapter 1 7 )  were used to aid in mineral identification . 

Relat ive frequency of the var ious mineral s was ob ­

served and the scale derived by Milner ( 1 9 2 9 , p . 386)  and 

shown in Table VI was adopted to symbolize the result s  ob­

tained . The data derived from the heavy mineral analyses  

are given in Table VII . 

Insoluble Residue Analysis 

Procedures and Data 

Samples of s everal l ime stones and dolomites  from each 

measured sect ion , and of some slightly calcareous , or 



TABLE VI 

SCALE FOR RECORDING RELATIVE ABUNDANCE OF 
MINERALS BY ESTIMAT ION 

Term Symb o l  

F lood . F 

Very abundant A 

Abundant a 

Very common c 

Common c 

Scarc e s 

Very scarce s 

Rar e r 

Very rare . R 

After Milner ( 1 9 2 9 , p .  386) 
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TABLE VI I 

DATA OBTAINED FROM HEAVY MINERAL ANALYS I S  

Unit Perc entag e  
o f  He avy 
Miner a l s 1 

2 B l  0 . 7 5% 

B l 5 D  0 . 65% 

B l 5 E 22 . 00% 

B l 8 D 0 . 50% 

3L2A 0 . 7 8% 

L4 0 . 9 1% 

L4 0 . 91% 

Ll 2 1 8 . 80% 

I . .  18 trac e 

J ·* D3 l o . 
D4 trac e 
DBA 3 1 . 50% 

D l 8 B  0 . 6 1 % 

Mineral Ident i f i c a t ion and Re l a t ive 
Abundanc e 

hema t i t e  (F ) ; l imonite (a) ; z ir c on ( r ) ; 
t ourmal in e  (r) ; apa t i t e  ( ? )  (R) ; 
g lauc on i t e S )  
hema t i t e  (F) ; l imonite (a) ; i lmenite (r) · 
l euc oxene (R) ; ch l or i te ( r ) ; ( g l au c on i t e� ) 
hema t i te (F ) ; l imo n i t e  (A) ; ch l o r i t e  ( r ) ; 
pyr i t e  (R) . 
hemat i t e (A) ; l imoni t e  (C) ; c h l o r i te ( S) ; 
mu s c ov i t e  ( S) . 
h ema t i t e (A) ; l imon i t e  ( c ) ; z ir c on ( r ) ; 
t ourmal ine (r) ; pyr i t e  ( ? ) (R) . 
h ema t i t e (A) ; l imon i t e  ( c ) ; z ir c o n  (r) ; 
t ourma l ine (r) ; pyr i t e  (? ) (R) . 
hema t i t e  (A) ; l imoni t e  ( c ) ; t ourmal ine (R ) ; 
garne t ( ? )  (R) ; unident i f iable ( R) . 
hemat i te (F ) ; l imonite (A) ; z ir c o n  (R) ; 
uniden t if i ab l e  (R) . 
hemat ite ( a) ; l imoni t e  (C) ; ch l or i t e  ( ? )  
(r) ; pyr i t e  (R) . 

hemat i t e  (F ) ; l imon i t e  ( c ) . 
ch l or i te (Z) (F ) . 
h ema t i t e  (A) ; l imon i t e  (C) ; i lmen i t e  ( S) ; 
l euc oxene (r) ; pyr i t e  ( ? ) (R) . 
hema t i t e  ( C) ; l imoni t e  ( S) ; i lmen i t e  ( S) ; 
l eucoxene (R) ; z ir c o n  ( R) . 

---·---------------------------

1Based on 10 gram t e s t  samp l e  
2 B  - B e aver Ridge Uni t  
3L = Log Nount a in Unit 

4D = Dug R idge Uni t  
Sg l aucon i t e , a l though 

pre s ent , wa s no t s ep ­
arated wi th t e t r abrom­
e th ane . 



100 

do lomitic units ,  were digested in hydrochloric ac id to deter ­

mine the charac ter of  the inso luble residues . A fifty gram 

test  sample was disaggregated by hand , placed in a 2 50 c c . 

beaker and covered with cold , dilute hydrochloric ac id . The 

mixture was al lowed to stand until  all  the carbonate mater ­

ial was comp letely dissolved . After digest ion was c omplete , 

the ac id solution was decanted , and the residue was f iltered , 

washed , a ir-dr ied , and weighed . After weighing , the residue 

was examined under the binocular micro scope to determine 

the mineral constituent s .  The data obtained from insoluble 

residue analy s i s  appear in Table VI II . 

Iron Content Analysi s  

Procedures and Data 

It wa s noted that many of  the unit s  in the measured 

sect ions contained an apprec iable amount of iron oxide 

c oating s or cement , or both . F our representative "type ' '  

unit s  from the three sections were selec ted for determina­

t ion of  iron oxide content . A ten gram consol idated test 

sample was placed in a 100 cc . beaker and covered with 20 cc . 

concentrated hydrochlor ic acid and 10 grams stannous 



TABLE VI II  

DATA FROM INSOLUBLE RESIDUE ANALYSIS 

Unit Per cent We ight 
of Insol�ble 
Material 

B7 2 3 . 4% 

B8 2 2 . 8io 

Bl7A 19 . 0io 

Bl7B  42 . 0% 

L ' ' 2 7 "  20 . 8% 

D6B 8 2 . Oio 

D9C 89 . 0% 

Dll 56 . 0% 

Dl2B 30 . 0% 

Dl9A 6 2 . 0% 

Dl9B 1 1 . 7% 

Descr ipt ion of Insoluble Residue 

quartz 

quartz 

quartz ; some chert ( ? )  

quartz ; some chert ( ? ) ; c lay 
mater ial 

chert ( ? )  ( 65%) ; clay (35%) 

mos t ly clay ; some chlor ite ( ? ) 

glauconite ( 70%) ; quartz ( 20%) ; 
c lay ( 10%) 

mostly c lay ; some quartz 
(approx . 20%) 

c lay 

c lay ;  some quartz 

quartz  (chert ( ? ) )  (60%) ; c lay 

1 Based on 50 gram test sample . 
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ch lor ide (Twenhofel and Tyl er , 1 94 1 , p .  38) . The mixture 

was then gent ly boiled for approximately one hour unt i l  a l l  

the red or yel low c oat ing di sappeared . In al l cases  a s  the 

iron oxide cement dissolved during bo i l ing the sample d i s ­

aggrega ted . The disaggregated , iron- free particles  from 

each sample  were then wa shed , f i ltered , dr ied , and we ighed . 

The l o s s  o f  iron oxide was then comput ed a s  the differenc e 

between orig inal and f inal we igh t s . The results  from thi s  

analy s i s  are c omp i led in Tab le IX . Uni t s  bear ing a c lose 

resemb lance to the type uni t s  selec ted and which migh t be 

expec ted to produce s imil ar result s  are also l i s ted in the 

table . 

Ana ly s i s  o f  Sediment ary Struc tures 

Procedures  

102  

A collect ion was made of  the many var ious pr imary and 

l itho logic s truc tures  exh ib i t ed in many units  of the mea­

sured s ec t ion s . A l i sting of the occurrence of the se fea­

ture s , by rock type , was given previously in F igure 7 ,  page 

n ,  and a more spec i f ic tabulat ion of the maj or features  the 

�� iter observed in c ertain uni t s  of the measured s ec t ions i s  



' 'Typ e ' '  
Uni t  

B l S E 

Ll 2 

D3 

DBA 

TABLE IX 

DATA FROM I RON CONT ENT ANALYS I S  

S imi lar Uni t s  

Bl4B , B l4D , B l 8 , 
L9 , L lO , 
D2 , D l4A 

Lll , DlO 

none 

L l 6  

Perc entage We ight of Iron 
Oxide s l  

20 . 70% 

1 7 .  SO% 

1 1 . 90% 

30 . 00% 

lEased on we ight l o s t  from 1 0  gram s amp l e . 
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shown in Table X .  

I n  the following paragraphs each struc ture i s  des­

cribed and the important measurement s relating to each are 

l isted . Arrangement of the descript ions has been organized 

accord ing to def inite , or probable , mode of  or igin of the 

structures . 

Laboratory Data 

Struc ture of Definite Inorganic Origin 

Wave Ripple Marks . By far the mo st abundant type of 

primary feature exhibited by the Rome format ion is  the r ip­

ple mark,  the wave , or o s c il lat ion r ipple mark being the 

mo st common . Th i s  feature is preserved characteri stical ly 

throughout mo st  expo sures  in the f ine-grained silt stones of 

the format ion ( see F ig . 9 ,  p . 28) , but is rarely f ound in 

coarser- or finer -grained units . Figure 13 illustrates two 

examp les of r ipple marks in situ .  They appear not to be 

re stricted to any part icular horizon within the format ion . 

Many var iet ie s can be found , but the mo st common exhibit 

symmetrical or near ly symmetrical crests and trough s in 
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Table X 

Summary o f  Primary , Lithologic , and Other Features 

Observed in the Measured Sec tions 

Sect ion Unit or Type of Feature Observed 
Sub Unit 

SA Fragment of Olenellus thomEsoni 
12B  Wave r ipple marks 

Beaver 12C Wave ripple marks 
Ridge 14D Wave r ipple marks , flow casts  

lSA Wave r ipple marks , mud cracks , 
"tubes" 

lSB Wave r ipp le marks , mud cracks , 
"tubes" 

2 Cro s s -bedding and cros s  lamination 
9 Wave and current ripp le marks , mud 

cracks 
10 Wave and current ripple marks , 

n tube.s"  
Log 12  Worm tubes ( ? )  
Mountain 18 Nodular structures 

23  Ob scure struc tures 
24 Boudinage ( ? ) 
2 5  Ripple marks 

2 Hal ite cas ts  and mo lds 
3 Interference r ipple marks 
4 Mud cracks , striat ions , tracks , 

trail s ,  Olenellus ( ? )  
Dug 7 Worm tubes ,  "fucoids" , rain 
Ridge prints ( ? )  

8 B  Obscure s truc tures , "trail s "  
14A Ripple marks 
14B Mud cracks , flow cast s , swash 

marks 
14C Mud cracks , accretions 



A 

B 
Figure 13 . Pr imary features of the Rome format ion in situ .  

A .  Rippl e  marks a t  the Dug Ridge exposure . B .
--

Ripp le·  
marks at the Log Mountain exposure . 
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paral lel , sub-parallel3 or rarely , anastomo sing patterns . 

The ridge s  of the wave ripple marks show all var iat ions 

from sharp-crested , as shown in the lower portion of F igure 

14A to rounded crests (Fig o 14B) , or near ly f lat and arcuate 

crests (Fig . 1 5 ) . Medial r idges  are common . Many other 

variat ions , too numerous to l i s t  here , have been noted by 

the writer , espec ial ly those  summarized in Shrock ( 1 948 , 

F igs . 7 2 , 74 , and 78) . 

The wave l engths (cres t  to crest)  of samples  of wave 

ripple marks taken from Beaver Ridge (Fig . 14B) , and Dug 

Ridge (Fig . 14A) averaged 4 to 5 em . , and the amplitude 

( trough to crest) 3 to 5 rnm .  , giving an average r ipple index 

(wave length divided by ampl itude) of 10 . Samples  from Log 

Mountain ( see Fig . 1 3 B  ) have an average r ippl e  index 

of 6 ;  those from Ray Gap (Plate I ,  Local ity 8 ;  F ig . 1 5 )  

have an average r ipple o f  nearly 12 , while the r ipple index 

of  tho se  the writer has measured from Shook ' s  Gap (Plate I ,  

Locality 5) , and Pine Ridge (Plate I ,  Locality 19)  average 

6 to 8 .  

The writer has not attempted to measure any direc -

t ional properties  of  these features in s itu due to the fact - --
that they have all  been subj ec ted to rotat ion and translation 



A 

B 
Figure 14 . Wave ripple marks from the Rome formation. 

A .  View o f  ripple-marked bedding surface at Dug 
Ridge . B .  Spec Umen of wave ripple · marks with 
rounded crests . Collected from Beaver Ridge . 
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Figure 15 . Arcuate wave ripple marks from the Rome 
formation . Spec imen (upper surface) collected at 
Ray Gap . 
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by compr ess ional forces  from the ir or iginal posit ion . 

Current Ripple Marks . Current ripple marks , although 

pre sent in the Rome formation in the same l ithologies  as 

wave r ipple marks , are not as abundant as the wave- form 

var iety , and have been accurat ely identified only rarely by 

worker s studying the formation (Harvey and Maher , 194 8 , 

p .  287) . Several examples were ident ified by the writer 

dur ing the cour se  of th is study . One unusual spec imen 

(r ipp l e  index 7 )  from the Dug Ridge section ,  Unit 8B , shown 

in Figure 16A , was identif ied as an uncommon type of current 

ripple  mark ( Shrock , 1948 , f ig .  50 , page 95) . 

The more common type of r ipple mark (F igure 16B) 

found in the formation has often been confused with swash 

marks , which are also abundant in the Rome formation . In­

deed , many worker s prefer to use the t erm swa sh marks 

( S . W . Maher , per sonal communicat ion , 196 2 ; Harvey and Maher , 

1948 , fig . 3 ,  p .  288)  instead of current ripple in referr ing 

to the se structures . The wr iter , however , has collec ted 

several spec imens of this  type (Plate I ,  Localities  2 ,  3 ,  

and 18) , and after comparing them with those described in 

Shrock (1948 , fig . 51 , p .  96)  and Twenhofel ( 1932 , p .  6 5 7 ) , 

has de s ignated the s e  features  as current r ipple marks . An 



B 
F igure 16 . Current ripple marks from the Rome formation . 

A .  Specimen collected from Dug Ridge . B .  Specimen 
collected from Bull Run Ridge . 

111 



1 1 2  

additional factor contr ibut ing t o  this  lat ter ident ification 

is that micac eous and coar se-grained material was found con­

centrated in the troughs of  the ripples in several samples , 

directly in front of the steep s ide of the cres t s . This  

feature i s  more characteristic of  current ripples  than 

swash marks ( Shrock , 1948 , fig . 54 , p .  10 1 ) . 

The term swash marks , as applied to  feature s de s­

cribed later in  thi s  chapter , has  been re stricted to  struc ­

tures s imilar to those c ited by Shrock ( 1948 , fig . 89 , p .  

1 2 9) . The ripple index of the current r ipple samples  rangeC. 

from 13 to 28 . 

Lobate Ripple Marks . Variat ions of the ripple mark 

having a lobate , or linguoid appearance ( the counterpart s  

repr e senting the under s ide of a layer and appearing as  oval 

depressions) were found at several exposures (Plate I ,  

Localit ies  1 ,  15 , 18 , and 1 9 ) . One example i s  i l lustrated 

in Figure 17 . The dimensions of the oval depre s s ions in 

th i s  type average 5 to 10 em . in length , 5 em . wide and 

5 mm .  deep . Shrock ( 1948 , p .  94) states  that th is  variety 

is  not unusual and probab ly was formed under condit ions 

similar to  wave ripple marks . 

Interference Ripple Marks . An interesting and unusual 



Figure 17 . Lobate ripple marks from the Rome formation. 
Spec imen , collected from Beaver Ridge , -- shows counter­
part of ripple mark on underside of layer . 
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var iety of wave ripple mark found in several Rome exposures 

is  the interference ripple mark (Fig . 18) , which develops as 

the result of ordinary wave s breaking up into two set s of 

o scil lat ions cro s s ing each other (Twenhofel , 1 9 32 , p .  658) . 

They have al so been termed Htadpole nest s" , s ince s tr ikingly 

s imilar features  have been found by tadpol e s  swimming in 

sha llow ponds (Maher , 1962 , p .  138) . However , such organic 

origin has been discounted by the wr iter for these  feature s 

ob served in the Rome format ion . The interferenc e r ipple 

marks collec ted from the Rome exhibit small ( 2 - 3  rom . , aver ­

age diameter) , p i t - l ike depres s ions , surrounded by sharp ­

crested to s l ight ly rounded ridges (1  rom . , average depth) . 

The depres sions commonly have a rounded ,  somewhat polygonal 

out line , although several nearly rectangular ones have been 

ob served . The more rounded var iet ies  often may be mistaken 

for raindrop or foam impre s s ions ( "bur s t s ' ' ) , but the rela­

tively flat trough s and interconnected pattern of the rip­

p l e  marks serve to dist ingui sh between the two types  of fea­

ture s .  Twenhofel (1932 , p .  658) , has po stulat ed that very 

shallow i solated ponds , or lake s ,  or the ends of off shore 

bar s  may furni sh favorable  conditions for the format ion of 

int erference ripple marks . 



A 

B 
Figure 18. Interference ripple marks from the Rome forma-

tion . A .  Bedding surface at Dug Ridge exposure 
showing interference ripple marks (left of Brunton) . 
B .  Close-up of specimen collected from Dug Ridge 
(Unit 3) (x5) . 
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Swash Marks . Several s tructures which the writer has 

de s ignated as swash marks were collected from fine-grained 

s i l t s tone at two expo sures (Plate I ,  Localities  2 and 3) . 

Thi s  feature , s imilar to thos e  illus trated in Shrock ( 1 948 , 

fig " 8 9 , p .  1 29) , i s  marked by a near ly dendr i t ic pattern of 

thin ( 1 - 2  mm .  d iameter ; 1 mm. high) , hair l ike ridges of up 

to 10 cm" in length . The overal l pattern of the r idges ap ­

p ear to  be  sl ightly arcuate ,  but thi s  character i s t ic i s  not 

wel l defined . The counterpar t s , on the unders ide of the 

c overing layer , were not wel l  pre served . Foam impre s s ions 

have been found as soc iated with thi s  feature in the Rome 

format ion (Harvey and Mah er , 1 948 , p .  2 8 7 ) , but not by the 

writer . Thes e  marks are indicat ive of  waning waves which 

advance over a beach as swash , forming imbricating sand 

ridge s as they progr e s s  inland ( Shrock , 1 948 , p .  1 28) . 

Ri ll  Marks . Features s imilar to  the counterpart of 

the swash rnarks described above were noted at several expo­

sur e s  (P late I ,  Localit ies 2 and 3) , but were poorly pre ­

served and could not be col lec ted . They have been de sig­

nated by the wri ter as r i l l  marks . They are marked by t iny 

( 1 - 2  mm . wide) grooves forming a dendr i t ic pattern across  

the  upper surface of  a bed . Shrock ( 1948 , pp . 1 2 8 - 1 3 2)  has 
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de scribed the ir origin in detail , 

Rain Print s ,  Rain prints were collected from a 

stratum of th in-bedded , somewhat calcareous shale in Unit  7 

of the Dug Ridge sect ion . The rain print s form separate , 

rounded depress ions , 1 - 2  mm . in diameter , and 1 mm .  deep . 

They were distinguished from interference r ipple marks by 

the ir somewhat smal ler s ize and consi stent , nearly rounded 

outl ine and rounded troughs , Th i s  struc ture was not def i­

nitely identified in  any other unit  or horizon in  any of  the 

measured sec tions ; al though the l i thology in wh ich it was 

found i s  s imilar to  that c ited by Har� and Maher ( 1 948 , 

p .  289) , 

Mud Cracks . Mud cracks and mud-crack f i l l ings are 

abundant in the Rome format ion and have been reported from 

many exposure s (Plate I ,  Local i t ie s  1 ,  2 ,  3 ,  5 ,  6 ,  7 ,  1 2 , 

13 , 14 , and 1 5 ) , although Harvey and Maher ( 1 948 , p .  287)  

state  that they are more common in western bel t s  than in 

eastern belts . The w.c i ter has ob served many var ie t ies  of 

mud cracks on bedding surfaces as ':vel l  as mud-crack fillings , 

wh ich appear both on bedding surfaces  and on the under s ide s 

of overlying strata . One spec imen , i l lustrating a mud­

cracked bedding surface in wh ich the cracks have been f i l l ed 
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with a l ighter - c olored , sandy mater ial , i s  shown in Figure 

1 9 .  The true , f i s sure- l ike mud crack served a s  the only re­

l iable indicator of the bedding surfac e .  On the other hand , 

c racks which exh ibit fill ings , in part ial or complete rel ief , 

or networks of f i l l ings alone , have been observed both on 

bedding and underlying surfac e s  and can only be used to de­

termine sequence of beds when careful ly examined in plac e . 

If the mud-crack fillings have become disrupted or 

dis j o inted in any way there is a tendency to confuse them 

with ' 'worm tube s " , s ince they are s imi lar to the se  organi­

cally produced features (F ig s . 25 and 26 pp . l33 -1�4) . The 

writer has examined many spec imens of both types and has 

conc luded that all those which exh ibit very irregular cros s  

sect ions , taper to a point without appear ing broken , 

po s se s s  patterns wh ich cri s s -cro s s , intertwine , coale sce , 

or otherwise do not have the regular appearanc e or pattern 

of mud cracks , are be st regarded as organic in nature ; the se 

will be di scu s sed in a later sect ion . 

The maj ority of mud cracks and fil l ing s observed ex­

hibit polygonal networks with rec t i l inear or curvi l inear 

s ide s . The enc losed area in a s ingle po lygon range s any ­

where from 1 t o  over 1 5  em . on a s ide , and 2 mm .  deep . This 
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A 

B 

F igure 19 . Mud cracks from the Rome formation . A .  Upper 
surface of spec imen from Dug Ridge , showing l ight­
colored mud-crack fillings . B .  Mud-crack fillings in 
relief viewed from underside of layer from Beaver Ridge , 
Unit lSA .  
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feature has been found in s i l t stones , shales , silty shales , 

and f ine-grained sandstone s ,  including those which appear to 

be  sl ightly metamorpho sed , 

Laminat ions and Cro s s -Laminat ions . Certain l itho­

logic types in  the Rome format ion , such as s i l ty shale ,  

s i l t stone , or sandstone , commonly exh ibit parallel lamina­

t ions on various scales with in individual layers  (Fig . 1 1 ) , 

Individual laminae range in thickne ss  from 0 . 1 to 0 . 5  mm .  

in thinner-bedded unit s ,  up to 2 t o  3 em . in th icker -bedded 

unit s , and are from 1 mm .  up to 3 em . apart . Color changes , 

often of  a repeated , or cyc l ic nature , serve to mark the 

exi s tence of laminae of differ ing compos i t ion with in a sin­

gle layer (Fig . 1 1 ) . Of ten , however , these color changes 

denote anc ient zones of weathering of varying degrees within 

e s s entially s imi lar material . In such cases , common in the 

Rome format ion , true (pr imary) laminations cannot be desig­

nated . 

Many of the coar ser-grained laminated unit s  exh ib i t  

cros s - laminat ions , where laminae are a t  an angle to the top 

and bottom surfaces  of a layer , or to other hor izontal 

laminae (Dug Ridge , Units  2A and 4) . Cros s-laminae differ 

in compo s ition from the enclosing rocks , and in almo s t  all 
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cases ob served by the writer , glauconite is  the chief mineral 

constituent forming cro s s - laminations . Th is  feature ex­

hibits  the same range of thickness  and separation as do 

parallel , hor izontal laminae , but are developed at shal low 

to moderate (from 1° up to 25 ° - 30° ) angles to the bedding 

surface . The many variat ions exhibited by th i s  feature , and 

the fact that they are often deformed or di srupted , makes 

them difficul t to interpret correc tly , especial ly when at­

tempting to determine the top and bottom of a layer . 

F low Cast s . Certain unusual features ob served on the 

undersi�es of thin , fine-grained , maroon silts tone s and 

sandstones (Dug Ridge , Unit 14B ; Beaver Ridge , Unit 14D) 

have been termed flow casts  (F ig . 20) , after those c ited 

and de scribed by Shrock ( 1948 , pp . 1 5 6 - 161) . These featur e s ,  

formed by the f l owing o f  soft , hydroplastic sediments when 

unequal ly loaded with depo siting sand , are preserved only 

as casts  on the undersurface of the compac ted sand layer ; 

they have been found in this  posit ion in two expo sures . 

Commonly ,  this  structure is characterized by rounded , lo­

bate , l inguoid , or irregular folds (0 . 5  to 2 . 0  em . high) 

and oval depressions (0 . 5  to 1 . 0  em . deep) as shown in 

F igure 20 . However , many flow casts  often exhibit l inear , 



A 

B 
F igure 20 . Flow casts from the Rome formation . A .  Speci­

men from Beaver Ridge Unit 14D . B .  Spec tmen from Dug 
Ridge Unit 14B . 
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taper ing , and somewhat streaml ined folds and corre sponding 

depre s s ions (Pettij ohn , 1958 , p .  1 8 1 ) , but examples of th is 

latter type have not been found by the wr iter . 
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Vugs and Cavities . Th is  feature was found in several 

rock types only in the Dug Ridge exposure . Although cavi ­

t ies  of  this  type are listed here , they probably formed 

chemically by differential solut ion , but are not nece s sarily 

truly secondary , s ince they may have been formed before 

l ith ification was completed . The cavities the writer has 

observed were found mostly in oolitic hemat ite , and in 

hematitic -glauconitic sandstone layer s . They ranged from 

1 em . to 3 em . in length and width . They are commonly 

l ined with minute calcite (aragonite ? )  cry stals  and are 

often as soc iated with calc ite- fil l ed seams and j oints with in 

the rock . 

Halite Crystal Cas t s  and Molds . One of the most un­

usual and interest ing sedimentary features  the writer has 

observed in the Rome format ion is that of  hal ite cry s tal 

cast s and molds . Abundant specimens were found wel l -pre­

served , in a very thin-bedded , greenish - tan , s i l ty shale at 

Ray Gap (Plate I .  Local ity 8) , and several samples  were 

also collected from thin-bedded , maroon- tan s i l t stone layers 



in the Dug Ridge exposure . Four examples  are shown in F ig­

ure s  2 1  and 22 . 
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Previous oc currence s  of hal ite crystal imprint s in 

the Rome exposed at War Ridge (Plate r , Local ity 14) , have 

been described by Brooks ( 1 9 5 5 , pp . 6 7 - 71) . Shrock ( 1948 , 

pp . 146 - 149)  has descr ibed the origin of the se features in 

detail . The cast s or pseudomorph s ,  compo sed of c last ic mud 

and silt  are believed to be formed by the deposition of 

mater ial into voids left by dis solving (or dis solved) halite 

crystal s .  The casts  are pre served , therefore , only in re­

l ief on the unders ide of a layer . Conversely , the im­

pres s ions , imprint s ,  or molds are found only on the top sur ­

face of the underlying layer . 

The fac t  that the original cry s tal may have been 

partially , or almost  completely bur ied , before dissolving , 

coupled with a probable random or ientat ion , has produced 

clastic , protruding casts  and molds , not only of complete 

crystal s ,  but a l so fac e s , corner s , edges and other port ions . 

Dur ing the growth of halite crystal s ,  edge s grow faster than 

face s ,  and as  a re sul t "hopper ' ' - shaped and skeletal , clastic 

casts  and mo lds are developed . Many of the specimens found 

by the writer were al so r ipple-marked , or closely as soc iated 



A 

B 

Figure 21.  Halite crystal casts and molds from the Rome 
formation. A .  "Hopper" - shaped casts and pseudomorphs 
from the underside of a specimen from Ray Gap . B .  Rip­
ple-marked top surface of a spec imen from Ray Gap 
showing partial halite crystal imprints ·· and molds 
(circled) . 
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F igure 22 . Halite crystal casts from the Rome format ion . 
A .  Close-up (xlO ) of a pa� tial ("hopper" - shaped ) 
hal ite cry stal cast . B .  Close-up (x2) of hal ite 
cry stal casts in relief ·. 
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with ripples . 

Commonly ,  the c a s t s  and molds are nearly cub ic , and 

average 2 - 7  mm. on a s ide , with a height (or depth) of 1 - 3  

mm.  Brooks ( 1 9 5 5 , p .  70 ) and Shrock ( 1 948 , p .  148) state 

that these featur e s  are commonly formed in shal low pool s on 

mud flat s by the evaporat ion and concentra tion of sal ine 

water s .  

Struc tures of Probable Inorganic Or igin 

Accret ionary Struc tures . Many accretionary s truc­

ture s ,  and other non- l inear bedding plane irregular itie s  of  

a s imilar nature , such as those  shown in F igure 23 , were 

found at several localities  (Dug Ridge , Unit 14C ;  Beaver 

Ridge , several unit s) . The accretions commonly measure 5 

to 20 em . in diameter and 1 5  to  20 em . in height . They 

often have an irregular spher ical to  hemispherical shape . 

Although perhaps re semb ling fecal pell et s , coprol ites , or 

other organic traces  commonly described in the li terature , 
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the wr iter has  t entatively class ified them as  pr imary , in­

organic , accretionary s truc tures because of the lack of 

suppor t ing evidence to the contrary . As such , their origin 

may be due to deformation or disrup tion pr ior to  l ithif icat ion , 



F igure 23 . Probab le accret ionary struc tures from the 
Rome formation . Col lec ted from Beaver Ridge . 
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or perhap s they are similar in origin to the flow casts  

previous ly described , but pre served on top of  layers rather 

than on the under s ides . 

Miscel laneous Structure s and Surface Markings . A 

mul titude of linear and non- l inear struc tures have been ob ­

served in the Rome format ion at many exposure s  and in many 

dif ferent rock types ,  Some are seen in conjunction with 

other feature s de scribed and illustrated in thi s  chapter . 

Grooves ,  depre s sions , hole s , r idges , s tr iations , and pro­

tuberances  of var ious sizes  and shape s have been examined , 

but cannot be def initely cla s s ified in the c ategor ies 
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l isted above . However , in the op inion of the wr iter these �� 

primary , and inorganic in nature . Organically formed 

coprolites , groove s ,  trails ,  burrows , or "fucoids" may be 

strikingly s imi lar to  many of the se markings ,  but an organic 

origin , although no t ignored , has not been po stulated for 

the se structures  due to the lack of observab le support ing 

evidence .  

Struc tures  of Definite Organic Or igin 

Unaltered Fossil  Remains . Two mo lds from Beaver 

Ridge (Unit SA) and Dug Ridge (Unit 4) have been identified 
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as port ions of the remains of the trilob ite Olene l lus . Only 

in the Beaver Ridge occurrence , however , was the spec imen 

definitely estab l i shed to be Olenel lus thompsoni . These two 

specimens are the only struc tures that the writer has been 

able to assign to a def inite organic or igin with complete 

confidence . 

Struc tures of Probable Organic Origin 

Tr ilob ite Tracks or Trails . Several struc tures were 

found in different l itholog ies  in the measured sec t ions and 

e l sewhere which strongly indicate a pos s ible organic or igin . 

Among the se , two types wh ich suggest  tr i l obite tra i l s  and 

tracks have been s tudied by the wr iter . F igure 24 i l lus­

trates one of the se type s occurring at several loca l i t ie s  

(e . g . , Dug Ridge , Unit 8B) . Thi s  type has been tentatively 

ident ified as being of the Rusophycus or Cruz iana type . 

However , pos i t ive ident ificat ion i s  uncertain because of the 

poor preservat ion of most of the samples  collected . One of 

these types has been reported previously from the Rome 

( Brooks , 1955 , p .  70 )  but some doubt s t i l l  exists  in the 

mind of the writer . 

The structures are bilobate mounds ,  10 to 15  mrn .  
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F igure 24 . Probable trilobite trail s from the Rome formation . 
Four possible examples of the genera Rusophycus or 
Cruziana are illustrated . 



acro s s , transvers ely wrinkled with furrows and divided by a 

relat ive ly deep medial groove or furrow averaging 5 mm .  

deep . The lower left hand specimen in F igure 24 is  a typ i­

cal example . Cruz iana and Rusophycus are similar forms 

wh ich have been c las si fied as trilobite resting tracks or 

' 'nes ts" (Hantz schel , 1962 , pp . Wl89 and W2 12 ; Sei lacher , 

1956 , Tafel 8) . 
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The second type has been tentatively c las si fied by 

the writer as Diplichnite s ,  a tri lobite walking track . Thi s  

type , very simi lar t o  those described by Hantz schel  (1962 , 

p .  Wl 91)  and Seilacher ( 1956 , Tafel 8 )  i s  charac terized by 

a pattern of smal l ,  parallel , 1 to 5 mm . , groove - like fur­

rows arranged in two paralle l , winding rows . Samples from 

Dug Ridge (Unit 8B)  have exhibited the s e  characteristic s  

and a t  l east a tentative c l a s sification o f  Diplichnites  

appears in order . 

Worm Tubes ,  Burrows , Cast s ,  and Trail s .  Several fea-· 

tures strongly resembl ing burrows , tubes ,  casts , or other 

marking s made by worms have been ob served by the writer in 

s i l t s tone s and sands tones ( see Fig .  9 ,  p . 28) at several 

expo sure s ( see Table X ,  p .lO� . Features  of thi s  type from 

the Rome format ion , as shown in Figures 25  and 26 , have 



F igure 25 . Probab le worm marking s from the Rome format ion . 
Spec imen collected from Log Mountain . 
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Figure 26 . Probable worm marking s from the Rome formation . 
Spec �en col lected from Beaver Ridge . 
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been described as  worm burrows by Harvey and Maher ( 1 948 , 

pp . 2 8 7 - 289) , and are tentat ively des ignated a s  worm features 

in thi s  study . The cast- l ike trail s  probably represent 

ridges of excrement ege sted by worms . In addition , depres­

s ions , tubes ,  or grooves a ssociated with these features , and 

similar in appearance and patterns , are probably worm bur ­

rows . Many resemble Arthrophycus (Phycodes)  but have not 

been s o  designated in thi s  study as  they have by o ther work­

er s ( Se ilacher , 1 95 6 , Tafel 8 ;  Harvey and Maher , 1948 , p .  

2 8 9 ) . 

The maj or ity of worm-l ike features in the Rome are 

commonly tubular , or somewhat flat tened , ridges ,  which inter­

twine , branch , cr i s s -cro s s , and are often connected to  one 

another . They may reach l engths up to 1 5  em . and width s up 

to 1 em . Often , they appear c lubshaped with tapered ends . 

They may occa sionally be c onfused with disj ointed segment s of 

mud- crack fillings or o ther inorganic features ,  but are more 

rounded in cro s s  sec tion .  

Miscellaneous , Obscur e ,  or Doubtful Struc tures . In 

addition to the features of  probable organic origin described 

above , many s tructures of varying patterns , shapes , and 

s iz e s  have been observed , and are here tentatively c las sed 
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a s  primary and o rganic in nature . Inc luded in th i s  category 

are structures resembl ing thos e  in Figure 23 , p . 1 Z 8 , but 

wh ich more closely resemble c opro lites  or fecal pe l le t s ; 

fucoida l s tructures  similar to those shown in Figure 24 , 

p . 131 , but o f  doubtful or indefinite c la s s if ica tions ; ob­

scure s truc tures s l igh t ly resembl ing winding trilob it e  

tra i l s ; and mi scel laneous tubular s tructures  vaguely re sem­

b l ing worm burrows or cas t s . In addit ion to these , many 

o ther markings of dubious ident ity have been c la s sed a s  or ­

ganic in orig in due to the ir c lose a ssoc iation with s truc ­

tures  of more def inite organic affini t ie s . 

Summary of Laboratory Data 

Many of the conc lu s ions which c an be drawn from an 

analy s i s  of the foregoing laboratory data are of a general 

nature due to the selec t ivity of the samp l ing technique s . 

However , certain features and trends gain s ignif icance and 

add to the under standing of the formation examined when 

viewed in summary fash ion . Th e s ignif icance of these  fea ­

tures and trends , and the writer ' s  op inions concerning them 

wil l  be di scus sed in later chapter s .  

Megascopical ly , the Rome format ion appear s to be quite 



complex . Petrographic and binocular study , however , serves 

to ident ify several general lithologic assoc iat ions common 

to the three measured sec tions which may s implify the des ­

cript ion o f  the formation . Among the mo st  common of thes e  

are the pure quartz , quartz -glauconite , quartz- iron oxide , 

and quartz -muscovite sandstones and s il t s tone s ; the argil ­

laceous , ferrug inous , chlor itic , and quartzose  shales ; and 

the argil lac eous  and siliceous lime stones and dolomites . 
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Much of the quart z  noted in the units  studied microscopically 

appears to be sub -rounded to sub-angular and occas ional ly 

exhibit s fro sted surfac es and secondary growths .  The abun­

dance of iron oxide cement , coating s , and discrete accumu­

lat ions has been e stab l i shed by microscopic examinat ion and 

iron content analy s i s ; however , other types  of cement ing 

mater ial are common , often within the same unit . 

Glauconite , both of the micaceous and ovoid habit , 

has been identif ied abundantly in the units s tudied , and 

occur s in mos t  rock type s ,  including limes tones and dolo­

mite s . Heavy minerals , exc luding iron oxide s and glauconite� , 

although present , ar e not abundant . The mo st  stable minerals  

are more  common , namely sub-rounded to  sub- angul ar zircon , 

ilmenite , leucoxene , and tourmal ine , with minor amounts of 



pyrite . Many of the inso luble res idues indicate that the 

small number of calcareous units pre sent in the format ion 

are almost never completely pure , having quartz , c lay and 

cher t as common constituent s .  
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The data from s ize analy s i s , while  not conc lusive , 

are interesting . The sorting indicated by the histograms i s  

fair t o  poor for almost a l l  units examined ,  and the pre ­

dominant siz e  range for most  uni t s  app ears to b e  fine to 

very f ine sand . The amount of true s i l t - sized partic les 

with in the s elec ted units was not so great as had been ex­

pec ted from micro scopic and megascopic examination , the 

maj ority of the ' ' s i l t "  particles  actual ly being very fine 

sand . The overall patterns of the histograms are no t indi­

cat ive of a single , particular environment ; however , th is 

fac t in itself may be of s ignificance . 

The abundance of wave and current ripple marks , and 

mud cracks , and the occurrence of assoc iated swa sh marks , 

rain print s ,  cro s s - laminations and other primary features  of 

inorganic (mechanical) origin is signif icant , as wil l  be di s ­

cus sed further in later chapters . Mea surements of cros s ­

laminations al though not a lway s reliab le , commonly indicated 

depo sition from an eastward-f lowing current . 
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Mo st features studied strongly imply depo sit ion in 

shal low water s  as soc iated with the l ittoral , trans it ional , 
' 

or ner itic zones , or perhap s a combinat ion of  all three . 

Certain features particularly suggest  lagoonal , deltaic , or 

s imilar trans it ional environment s .  The hal ite casts  de s -

cr ibed may b e  an indicat ion o f  concentrations o f  highly sa-

l ine waters , pre sumably in shallow poo l s  on mud flats , but 

most probably of a temporary or highly restr icted nature . 

Tracks and trail s  of probab le worm or tr ilob ite or ig in in-

dicate act ive , if not abu�da�t , organic l ife which per s i stec 

through the depo s i t ion of the sediment s in the format ion . 

The mo st s ignif icant charac ter i st ic impl ied by lab-

oratory data of mo st , if  not all , of the Rome format ion is 

its  probable depos ition in a shallow water environment . 

Var ious laboratory data given from port ions of the format ion 

indicate depo sit ion in mixed or transit ional environment s ,  

while other data indicate ner i t ic , or shal low mar ine , en-

vironment s .  A complete environmental trans it ion from shal-

low mar ine to l it toral , from east to  west , may be po stulated 

from only the data given for the three measured sect ions ; 

however , the conc lus ion is subj ect to compar i son with other 

exposures and therefore tentat ive . Even so , the postulat ion 



is  supported by the lithologic as soc iat ions determined 

through micro scopic analysis . 
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The as soc iat ions determined in th is  study are regarded 

by Krumbein and Slo s s  ( 1 9 5 9 , pp . 360 , 3 6 2  and 3 6 7 )  as repre­

sent ing a mixture of  sediments depo sited in a po s s ible transi­

t ion from a tectonical ly stable , or slightly unstable shelf , 

to a slowly subs iding miogeo sync l ine . This  lat ter deposi­

tiona l bas in and the adj oining , perhap s s l ightly slop ing , 

shelf are characterized for the mo st part by a combination 

of the previously ment ioned environment s .  Th is  may be sup ­

ported by the fac t that size analys i s  did not reveal a sin­

gle , significant trena , but perhaps reveals  a mixture of 

trends represent ing different environment s .  

Certain data indicate depo s it ion progres sed under 

oxidiz ing conditions , other data suggest a s l igh tly reduc ing 

environment . The littoral zone provide s fluc tuations of the 

water level suffic ient to account for these  chang ing con­

dit ions , and also for the fact that many of  the sedimentary 

struc tures and other features of the formation appear sub­

aerial in nature rather than sub- aqueous . 

The angularity of individual grains from the samples 

analyzed would appear per se to suggest  tectonic instabil ity 
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but may be a reflect ion of l imit ed tran sport instead . Thus , 

other evidence of s tab il ity i s  not contradicted . As  a mat t er 

of fac t , a t ec tonical ly s tabl e  shel f  that may h ave exi s ted 

over a long period of t ime would seem to account for many of 

the pr imary features , the varying degrees of reworking of 

the sed' iment s as shown by the sub-r ounded detr ital gra ins , 

and th e red beds , and other charac t eris t ic s  of the format ion . 

The red beds in the Rome are probably a c omb inat ion of po s t ­

depo s itional , reworked , and chemica l  red beds (KTyn ine , 1949 , 

pp . 60 - 68) , although the data are not sufficient to determine 

the relative quant it ies of each type pre sent in the formation . 



CHAPTER V 

COMPARI SON OF THE MEASURED SECTIONS WITH OTHER EXPOSURES 

Stratigraphic and Paleontologic Re lat ionship s 

Strat igraphic Po sit ion 

The strat igraphic po sition of the Rome in relat ion to  

other formations in the maj or ity of  exposur e s  throughout east  

Tenne ssee is  ultimately dependent upon the struc tural nature 

of the maj or and minor thrust faults  with T..Vh ich i ·i:. is nea.rly 

a lways a s sociated . 

The Rome , as  previously stated , i s  topographical ly the 

highest format ion present in a r idge expo sure , in many cases , 

having been thrust over younger , po st -Rome format ions . This  

i s  espec ial ly true in the eastern sect ions of the Val ley and 

Ridge province . Quite of ten , however , a s  in the measured 

sect ions described in Chapter I I I , it is not the highest , or 

youngest stratigraphically within the thrus t- faulted b lock ; 

adj acent , over lying , younger format ions , such as  the l ower 

member s  of the Conasauga group have been moved with the Rome . 

The younger formations are not prominent and are poorly ex­

po sed , general ly forming the valleys wh ich lie adj acent to 
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the Rome ridges .  Hence , the contac t between the two is unex­

posed or partially covered in many case s . 

Except for a few local lties in nor theast Tenne s s ee 

where it is in normal contac t with the underlying Shady 

format ion (Plate I and Fig .  1 ,  Localities  9 ,  10 , and 1 1 ) , the 

Rome i s  generally th rust over succ e s s ively younger post-Rome 

formations progres s ing northwes tward acro s s  the Val ley and 

Ridge provinc e . The re sul ting strat igraphic throw in maj or 

thrust  faul ts  increases in the same direction . 

There i s  a general tendency for the Rome to overlie 

Middle and Upper Cambrian Conasauga formations in the eastern 

and central bel t s  of the province (�· � · Moseley Ridge , Hawkins 

County , Tenne s see) , format ions of the Lower and Middl e Ordo­

vic ian Knox and Ch ickamauga groups in the central and we stern 

portion of the Val ley ( e . g .  Plate I ,  Localities  1 ,  2 ,  3 ,  14 , 

and 1 8 ) , and Mis si s s ipp ian format ions near th e extreme 

western edge of the province (�· &· Shor t Mountain , Hancock 

County , Tenne s see  and several other local ities within the 

area of the development of the Hunter Val ley and Wh iteoak 

Mountain faul t s ) . 
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Pal eontology 

As noted in Chapters I I I  and IV the writer has found 

only two fragmentary fo ssil  spec imens in the exposure s he has 

examined .  As previously shown in Figure 3 ,  however , several 

other spec ies have been repor ted from the format ion in east 

Tenne s see (Fox , 1 943 , p ,  162 ; Rodger s and Kent , 1948 , p .  5 ;  

S . W . Maher , per sonal communicat ion , 1 9 6 2 ) . The presence of 

probab le trilobite and worm tracks and trails  and other po s s i ­

ble organic structures have been discus sed by the wr iter 

(Chapter IV) and others ( Brooks , 1955 , p .  70 ; Harvey and 

Maher , 1 948 , p .  2 8 7 ) . 

Inc luding all  occurrences , however , comp lete and undis­

turbed fossil  remains are scarce in the format ion . Th is may 

be a reflect ion of the relat ive scarcity of organic life 

during the early Cambrian epoch , the des truc tive effec ts  of 

tec tonic ac t ivity , or the ab sence of pre-requisites for 

fo s s ilizat ion . 

The poor fossil  record , coupled with the di srupted na­

ture of much of the format ion , make it extremely difficult to 

trace distinct fossiliferous hor izons or zone s wh ich may 

exist  in the Rome . In comparing the mea sured sect ions of 
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th is  study with other exposures  (Plate I ,  Localities 4 ,  7 ,  ll1. , 

and 16)  and with descript ions c ited in the l i terature , the 

wr iter can only conc lude that fo s s il s  seem to appear more con­

s i stently and abundantly in shales immediate ly below lime ­

stone s or other calcareous units  near the base of the forma­

tion .  

I n  the localities  examined by the wr iter , struc tures  of 

probable  organic or ig in appear to be general ly more abundant 

in the shal es , dolomitic silt stone s , silt stone s , and sand­

stone s with in those upper port ions of the formation wh ich 

seem to refl ect a more shallow water or sub- aerial environ­

ment . This  relat ionsh ip , however , may be more apparent than 

real sinc e much of the formation has been disturbed , and re­

mains which may have been pre s erved in the lower portions of  

the formation may have been obl iterated . 

Pres ence of Po s s ible Marker Beds 

Any useful comparison of Rome expo sures and , indeed , 

r e so lving the whole problem of the strat igraphy of the forma-· 

tion , depends upon e stab l i shing significant marker beds whicr1 

can be traced . The wr iter has invest igated the po s s ibility 

that distinct ive marker beds may exi s t  within the format ion , 
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but has met with only l imited succes s . As previous ly noted , 

def inite fossil  horizons could not be established , and their 

usefulne ss  has tentatively been discounted . 

In examining the measured sect ions and many other ex­

posures  (Plate I ,  Localities 4 ,  7 ,  14 , and 18) , the writer 

has attempted to use the prominent sandstone unit  which 

marks the top of the Rome a s  a marker o Although it wa s not 

observed at Dug Ridge , the writer has e s tablished and traced 

the pre sence of thi s  unit at several expo sures , inc luding 

Beaver Ridge , Log Mountain , Bull  Run Ridge , Lee Valley , 

Shook ' s  Gap and other localities (Plate I ,  Localities 15 , 

16 , and 19) . Although it does  not exhibit  exac t ly the same 

lithology at each expo sure , it  i s  generally a 2 - 6 ' , thick­

bedded , tan to grayish-white , quartzitic , somewhat glauconite 

sands tone , slight ly maroon in color on weathering . Given 

the pre sence of the Rome and Pumpkin Valley formations , the 

wr iter believes that  it would not be difficult to e s tabl i sh 

also  the pre sence of thi s  unit or to trace it  acr o s s  strike 

with in other exposure s in the western and central Valley 

and Ridge . At thi s  writing , the writer believes tha t  the 

bed doubtful ly exi sts in belts  south of the Shook ' s  Gap ex­

posure (Plate I ,  Locality 7 )  or within the eastern phases 



of the formation in northea st  Tenne s see . Be tween exposures 

with in the centra l and we stern bel ts , however , the bed may 

prove useful . 
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Another bed with which the writer has had limited 

succe s s  is a cro s s - laminated silt stone silty sandstone 

(Unit 2 of the Beaver Ridge section) . It  strongly resembles 

the upper part of Unit 2 in the Log Mountain section and has 

been noted to occur from 2 ' - 10 ' be low the topmost sandstone 

at Bull  Run Ridge , Pine Ridge , and War Ridge . I t s  value a s  

a marker bed out s ide the s e  few bel t s  cannot b e  definite ly 

e s tabl i shed ; more work i s  needed to trace it thorough ly .  

A medium ( 1 1 ) ,  green , s ilty shale layer was noted at 

Log Mountain , Lee Valley , and War Ridge some 20 ' - 30 '  below 

the top of the format ion . The value of this unit for cor­

re lat ion out side th ese area s has not been def initely e stab­

l ished due to  the fac t that in the expo sures  to  the south , 

the first  appearanc e of  a s imilar green c lay shale layer 

oc cur s some 50 ' - 100 ' below the top of the formation . 

The correlation of distinctive uni t s  within the cen­

tral portion of the Rome formation is extremely difficul t .  

Similar distinc tive units were identified at different 
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exposures , but po sition relative to the t op of the formation 

was var iab le and overlying and underlying lithologies fo l­

lowed no  set  pattern . 

The appearance of  limestones and do lomites generally 

marks the lower third of  a Rome expo sure (Chapter I II and IV , 

and Plate II) . In cer tain northwe stern expo sures (P ine 

Ridge , Lee Val ley , and Log Mountain) , however , limestones 

and dolomites occur throughout the Rome sect ion , and in 

northeas t  Tennes see , limestones and dolomites are profusely 

abundant . In spite of the se restrict ions , however , the 

carbonate relationship may find some general , if limited , 

use in the correlation of c ertain Rome exposures  throughout 

central or we stern belts . 

As  with the probable organic struc tures  noted above , 

inorganic primary struc tures  appear to occur more abundantly 

in the upper por tions of the formation where characteristic s 

denot ing transitional environment s are more pronounced . 

This  relationship i s  a general  one , however , and the writer 

has had little success  in e s tabl�shing a spec ific zone or 

marker bed of thi s  type . On the o ther hand , Harvey and 

Maher ( 1 948 , p .  2 89)  sugges t  that the rain print horizon 

which they found in several local ities may be useful in thi s  
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regard . 

For the mo st part the general relationships c ited 

above have been ascertained only for Rome expo sures  within 

the central and western bel t s  of the Val l ey and Ridge prov­

ince ; little work has been done by the writer in locating 

po s sible marker beds in the more calcareous southea s tern 

pha se of the formation , e specially in northeas t  Tennessee . 

Because of the constantly changing nature of Rome litho logy , 

several marker beds are needed not only within the top of 

the formation , but al so within the middle and lower portions . 

In the writer ' s  opinion no single marker bed correlating 

all  Rome expo sures throughout the Val ley and Ridge province 

exists . In addit ion , s ince the thicknes s  of the formation 

apparent ly increa ses  in a southeas terly direction (Fig . 8 ,  

p .  2 6 ) , key marker beds may become separated from the top 

contac t by increasingly larger thickne sses  of  intervening 

beds . Therefore , marker beds may be useful only in com­

puting total thickne ss over a limited area . 
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Struc tural Relationsh ips 

Folding 

As noted in a previous chapter (p . 15)  only small­

scale drag folding can be  ob served wi thin the homoc linal 

thrust sheets of the Rome formation , large scale complete 

folds being rare or entirely ab sent (Fox , 1943 , p .  158) . In 

addition , drag fo lding appears to decrea se progressively to 

the northwe st , as seen in a compari son of several exposures 

(Figure 5 ,  p .  19 , and Figure 1 1 ,  p . 8 1 ; Plate I ,  Localities 

1 6  and 20) . 

F aul ting 

As has been discus sed in an ear lier section of  thi s  

chapter , the stratigraphic pos ition o f  the Rome formation 

wi thin maj or expo sures is  determined by the charac ter of  

the low angle thrus t  faults with which it is as soc iated . 

As  noted above (p . 143 ) ,  upon compari son of several exposur e s , 

the strat igraphic throw within Rome expo sures appears to in­

crea se to the northwe st . Thi s  relationsh ip is  revealed also  

by a general examination of the main struc tura l features in 

eas t  Tennessee . The cause for this  relationsh ip cannot be 



determined from the l imited data of thi s  study , but a dis­

cus sion of  the re levant fac tor s  which may have a bearing on 

i t s  s ignif icance has been g iven by Rodger s ( 1953 , pp . 1 2 2 -

147 )  and King ( 1949 , pp . 9- 25) . 
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Many minor cross  faults  have been observed i n  re­

lation to some of the larger thrust fault s  wi thin the Val ley 

and Ridge province , The se faults , often in close ly spaced 

group s of two or more , transec t some of the overthrust Rome 

shee t s  into one or more s lices  which are found to be at 

smal l  oblique angles  to the regiona l  strike . A p o s s ible 

relation between the minor cro ss  faul t s  and the stratigra­

phic position , thickne s s , or topographic expre s sion of the 

Rome formation at certain exposure s  may be determined by 

further study . An interesting problem for future s tudy i s  

the underlying cause for many off set gap s in Rome r idges  

(e · &· Plate I ,  Localitie s  1 ,  2 ,  3 ,  18 , and 1 9 ) ; some rela­

t ion to the pattern of the cro ss  faul t s  may be disc losed . 

Other Struc tural Features 

The writer has not examined in detail a number of  

minor struc tural features found in the Rome formation , such 

a s  j ointing , c leavage , and bouldinage- like structures . 
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These struc tures should not be ignored , however , as  they may 

bear significant ly on the regional s tructural pattern of  the 

format ion , and would be an interesting a spec t to analyze in 

de tail . 

Lithologic and Sedimentary Relat ionships 

Lithologic Types 

The writer has examined several other expo sures 

(Plate I ,  excepting Localities  10 , 11 , 17 , and 20) in addi­

t ion to the measured sect ions , and has studied o ther sec­

tions de scribed in the l iterature (e . g.  King and Ferguson , 

1960 , Plate 5) . Using informat ion from all these source s , 

c las tic and sand- shale ratios were computed for several 

localities  and are shown in Table XI along with the pre­

dominant lithologic aspect for each locality calculated from 

a diagram given by Krurnbein and Sloss  (1959 , Fig . 9 - 12 , p. 

274) . 

Although the sampl ing is  limited and the data approx­

imate due to the complex lithologie s ,  a general trend can 

be noted . For the mo st part , the c lastic ratios diminish 

in a southeasterly direc tion , while the sand- shale ratios 

increase to the northwest . The writer is  of the opinion 



TABLE XI 

CLASTIC AND SAND- SHALE RATIOS OF THE ROME FORMATION 
IN SELECTED LOCALITIES 

Locality lc las tic l sand- Predominant Reference 
Ratio Shale Lithologic 

Rat io Aspect 

Measured sec tion 5 < 1 / 8  shale - lime King and 
no . 2 5 , north- Ferguson , 
ea s t  Tenne ssee 1 960 . 
Measured section 3 < 1 /8 shale- lime King and 
no . 2 9 , south- Ferguson , 
wes t  Virginia 1960 . 
P ine Ridge - Lee 3 1 / 5  shale - l ime Rodgers and 
Va lley , Tennes see Kent , 1948 , 

Plate I ,  
Loca lity 4 .  

Log Mountain - > 8  3 /4 shale- sand Thi s  study , 
Dutch Valley , Plate I ,  
Tennes see locality 2 .  
Beaver Ridge - > 8  3 /8 shale- sand Thi s  s tudy , 
Hines Valley , Plate I ,  
Tennes see Locality 1 .  

Dug Ridge - 3 1 /4 shal e - l ime This  study , 
Poplar Spring s Plate I ,  
Valley , Tenn . Locality 3 .  

Watts  Bar , >8 1 / 2  shale- sand Fox , 1943 , 
Tennes see . Plate I ,  

Locality 16 . 

1All  f igures are approximations 

1 5 3  
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that further data from other s e lec ted loca litie s would serve 

to verify thi s  re lat ionship rather than to contradict  i t .  

This  then , coupled with specific information concerning the 

detailed litholog ie s ,  would appear to re -establ i sh the fact 

that the Rome f ormation is  more sandy and si lty to the north­

west , becoming predominently shaly in the central belts  of 

the Val ley and Ridge provinc e ,  and increasingly calcareous 

to the southea st . The se trends may serve to explain the 

apparent difference in topographic expre s s ion as  wel l  a s  

the differences  in the weathering charac teri s t ic s  o f  the 

formation acro s s  the provinc e discuss ed earlier .  

Exact proportions of each l i thologic a spec t  are diffi­

cult to predict for a particular expo sure , however , s ince 

comp lica t ing s truc tura l fac tor s wi l l  often provide except ions 

to thi s  genera l relationsh ip . If a composit e  sec tion of the 

Rome were po s s ible , it appear s that the estimates given by 

Res ser ( 1938 , p .  7 ) , shown on page Z� and thos e  suggested 

from the data in Tab le XI , would be confirmed . The fact 

that the format ion appear s to thicken to the southea s t  does  

not alter the above relationsh ip ;  however , a s  a result , cer ­

tain modificat ions can b e  expected in central  and ea s tern 

belts  where the predominant l i tho logic a spec t  may not be 
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apparent above the lower two - thirds of  a particular expo-

sure . 

In addition to increased thicknes s , s i l tstone and a 

very f ine-grained sandstone provide for a number of expo­

sures that exhibit  intermediate l i thologic a spec t s  such as  

s i l t s tone- sand , s i l t stone- shale , and shale- siltstone . Al­

though no exposure , to  the writer ' s  knowledge , i s  composed 

so lely of a s ingle rock type , it  has been pos s ible to map 

large thicknes ses  of shale separately in certain belts  in 

the southern part of the Valley and Ridge province (Rodger s ,  

1953 , p .  44 and Plates 12  and 13) . Large thicknesses  of 

dolomite and limestone have a l so been mapped separately 

from the remainder of the formation in northea s t  Tennes see 

(King and Ferguson , 1960 , Plate I) . As  shown by the sec tion 

at Log Mountain ( Chapter I I I  and Plate I I ) , suffic iently 

large thicknesses  of dol omite and l imestone have also been 

mapped separately from the remainder of the formation in 

northeas t  Tennes see (King and Ferguson , 1960 , Plate I) . As 

shown by the sec tion at  Log Mountain ( Chapter III and Plate 

II) , suffic iently large thicknesses  of sandstone may be 

pre sent at the top of the formation in certain we stern belts  

to  map a s  a separate member of  the format ion . 
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Bedding and Thickne s s  

Concerning the bedding relationships of  the formation 

as compared among several expo sures , the writer can add 

l it t le to the data for the measured sections already pre­

sented in Chapter I I I . Excepting certain very thick-bedded 

and mas s ive sandstones and limestones and dolomite s , which 

appear to be more abundant to the nor thwe st and southeas t  

respectively , a general bedding re lationship i s  not apparent 

and would appear to be of little significance , since a com­

p leted range in b edding thickness , as illustrated in Table  

I ,  p . 39 wa s encountered in  the maj ority of  exposure s  ex­

amined . 

In comparing the mea sured sections in thi s  study with 

those  given in the literature (Fig . 8 ,  p . 26 and Fox , 1943 , 

pp . 1 6 9 - 170)  and with other estima tes and field examinat ions , 

certain trends are apparent . Although the measured thick­

nes s  may usually be less  than the preliminary estimate for 

a part icular expo sure , both the estimates and the actual 

measurement s do increase in a southea ster ly direction within 

the Val ley and Ridge province , reflec t ing again the fact 

that the formation thickens to  the southeast . By compar ing 

the pub lished data with newer data compiled by the wr iter , 
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it would appear that the Rome formation expo sed in the 

Val ley and Ridge province averages 500 to 700 feet in thick­

nes s  in the nor thwest belt s , gradual ly increa sing to 1000 

to 1200 feet in central bel t s  and reaching a maximum of 

1500 to 1800 feet in eastern belts , e spec ially to  the north­

east . These figures  are e s t imate s which perhap s serve best  

to gauge the rela t ive thicknes s  of the formation in its  

three maj or pha se s .  No data accumulated by the writer in 

thi s  study shed l ight on the exac t l imit s  of thickne s s .  I t  

may not be pos s ible to determine with cer tainty the extent 

of the formation remaining unexposed below the surface at 

a par ticular outcrop . Thi s  latter determination also de­

pends on var iab le struc tural fac tor s ,  such as  the nature of 

the thrust fault s  and the position of the shale zone s 

probably transmitting the compres s ional forc e s , the signi­

ficanc e of  which has not been studied by the writer . 

Mineralogy and Charac ter i s tic Color s 

A compari son of the newer mineralogical data from 

the measured sec tions ( Chap ter IV) , with the megascopic 

characteristics  (Chapter I II) , has e s tab l i shed cer tain re­

lationships which exist among the three expo sure s .  
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The decrea se in sandstone and siltstone among the ex­

posure s  is coupl ed with a decrease in quartz , while the in­

crea se in shale or lime i s  as soc iated with increas ing amount s 

of c lay mineral s  and ch lorite , or calc i te and dolomite re­

spec tive ly .  As ide from these more obvious relationship s , 

the newer data suggest  that the heavy mineral s  a lso appear 

to decrea se slight ly in proportion with a decrea se in 

quartzose sediment s o  No appreciable difference wa s noted 

in iron oxide or glauconite content pre sent throughout the 

three expo sures . The presence of iron oxide in red beds in 

the extreme northeastern areas of the province (King and 

Ferguson , 1960 , Plate 5) , and an a s sociation of deep water 

marine lime stone s with the red beds in tho se areas suggests  

the po s s ibility that some iron oxides are of  chemical or 

secondary origin and not ent irely detrital .  

The abundance of glauconite within the mea sured 

sect ions in a s soc iation with nearly every rock type , in­

c luding lime stone , has been noted (p . 1 37) . The apparent ly 

ubiquitous nature of th is  mineral , at  lea st  vertically , 

throughout many exposures o f  the Rome i s  an interesting , 

though puzzling , relationship . Although its  ful l  signifi­

cance can not be determined from the data in thi s  study , 
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Krumbe in and Slo s s  (1959 , p .  360) sugge s t  that  it forms in 

quiescent areas where the rate of sedimentation i s  slow or 

even non-existent . If  such a sugge stion has merit , the sus ­

tained accumulation of thi s  mineral in the Rome may imply a 

remarkab le continuity of s imilar environmental  conditions . 

As sugge sted ear lier (p . 3l ) ,  the various colors of  

the formation may often appear in different rock types .  

Furthermore ,  the se color s  may be secondary , repre senting 

anc ient or recent weathered z one s within par t s  of  the same 

lithologic uni t .  From among the wide variety o f  colors  

pre sent in the Rome , the writer found no reliable trends 

regarding thi s  charac terist ic beyond those  previously de­

scribed in an ear lier chapter (pp . 3 L -34) . 

Primary Structures 

The abundance of primary and secondary sedimentary 

struc tural features found at a ll the localities the writer 

has examined strongly sugge sts  that  neritic and trans itional 

environments were widespread through most of which i s  now 

the Valley and Ridge province in early Cambrian t ime . 

The fact that they were found in widely separated 

expo sures seems to support thi s  a s sump t ion. Although some 



calcareous sediment s  pres ent in the formation do sugges t  a 

deeper water mar ine environment , the remaining sediments ,  

which compri se a larger part of the formation , are a s so­

c iated with primary featur e s , and would appear to substan­

tiate the inference s  of pers i stent and widespread shallower 

environment s .  
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CHAPTER VI 

PALEOGEOGRAPHI CAL IMPLI CATIONS OF THE 
ROME FORMAT ION 

Fac i e s  and Shape of the F ormat iona l Dep o s i t  

From t h e  d i s cus sion i n  the previous chap ter s ,  i t  i s  

apparent that the Rome format ion , a l though for the mo st 

part c on sidered to be a singl e ,  mappab l e  uni t , i s  not a 

homogenou s depo s i t . Rather , it i s  made up o f  a s erie s of 

rock unit s ,  or fac ie s ,  wh ich appear to vary both latera l ly 

and ver t ically in l ithologic charac ter . Many o f  the se 

uni t s  are l en s e s  or tongue s of var iou s sizes which gradua l ly 

d i sappear along str ike . Some o f  the s e , however , ar e large 

and per s i s t ent enough no t to be recogn i z e d  as l en s - l ike 

throughout th eir entir e  ext en t  wi thin the Val ley and Ridge 

provinc e .  

The forma t ion i s  predominant ly sandy and s il ty in ex-

p o sure s to the nor thwe s t , sha l e  and l ime s tone wh ich grad-

ua l ly appear at the base of the s e  expo sure s be ing minor c on -

s t i tuent s wi th in the ob servab le port ions . A s  the formation 

begin s  to thicken southward from the region of the Cumber land 

P la teau , or we s t ern l imit of the provinc e ,  the sand stone 

l e n s e s  out to be rep laced by a pre dominant ly s i l t stone - sha l e  
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lithologic aspec t , much of which i s  comp lexly int erlayered . 

An increased thicknes s  of lime s tone appears at  the base and 

a l so in thin layer s  within the main body of the exposure s 

in the same direction . 

162 

Progressing further in a southeas t erly direction , 

along with the gradually increasing thicknes s , the s i l t stone 

become s a minor const i tuent and i s  r ep lac ed by a shale - lime 

a spect ,  calcareous uni t s  now c ompris ing approximate ly one­

third of the formation . Toward the e &treme eastern margin 

of the province , in bel t s c lose  to the Blue Ridge , the 

thicknes s  of the Rome formation i s  greatest . Coar ser­

grained cla s t ic uni ts are vir tually ab sent , or very minor , 

and a shale - lime a spect predominate s .  Limes tone and dolo­

mit e  make up a lmos t  hal f  of the formation at certain expo­

sures  within this  zone . 

A s  can be seen from these  ob servations , the Rome 

forma tion exhibits  a direct  gradat ion from quartz sand to 

carbon�te sediments , and increased th ickness sugge s t s  that 

the original formational depo sit  wa s genera lly wedge- shaped ) 

or near ly so , being thicke s t  to the southea s t .  Thi s  grada­

t ion may be more marked latera l ly than vertically , however , 

s ince mud and e specially carbonate sediment s  may have 



encroached upon the coarser-grained , shallower deposit s and 

hence occasional ly may be found a s  limestone or calcareous 

l enses  interlayered with sandstones and s i l t stone ( Krumbe in 

and Slo s s , 1959 , p . 3 5 9 ) . 

Tec tonic Setting 

Lithologic a s sociations a s  wel l  a s  oth er data sug­

ges t  that  depos ition of  the Rome f ormation took p lace on a 

tectonica l ly stab le or s ligh tly unstab le shelf  and in a 

miogeosync l ine . 
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Toward the northwe s t , a gradual transition exis ted 

from the shallow marine miogeosyncline to the c ontinental ,  

gently s loping shelf , which may have been par t ia l ly unstab le , 

and f inal ly to the craton , or broad , inland , c entral part 

of the c ontinent which was the mos t  stable tec tonic ele­

ment . A s  was noted in previous chapter s , the l i thology o f  

the Rome formation suggests that the source of  c la s tic sedi­

ments was to  the west , coming from the weathering o f  the 

cratonic landmas s  and a ss oc iated shelf areas to the north­

wes t .  

A s  suggested by Rodger s ( 19 5 3 , p .  123)  and King 

( 1 94 9 , p .  19) , the area o f  what i s  now the Val ley and Ridge 



164 

province in Tennes see wa s relative ly s tab le and quiescent 

dur ing ear ly Cambrian t ime , although coar ser c la s tic s in the 

Rome sugge st mild up lif t s  in the mor e  uns tab le port ions of 

the craton . 

Environments and History of Depo sition 

The litho logic charac ter of the Rome formation in i t s  

we stern ext ent sugges t s  that in early Cambrian t ime the 

transition zone from the miogeo sync l ine to the cratonic shelf 

wa s marked by a complex of environment s . The strand , or 

shore , l ine marking the approximate we st ern l imit of the 

miogeosync line probably was not regular and may have fluc­

tua ted lateral ly as  sea level rose and fe l l .  These  tran s ­

gres sions and regres sion s  probably wer e  not of a regular , 

cyc lic nature . Bar s  may have developed some di s tance off­

shore and given r i se to a lagoonal environment in certain 

area s .  Certain evidence indicate s that some s treams carry­

ing sediment from the craton into the deposit ional ba sin may 

have built up de ltaic depo s it s .  Aside from the normal 

littoral zone , large areas of mud flat s , formed by the 

lowering of sea l evel , a l so probably existed and are repre ­

sented by certain primary features .  
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Between this  transition zone and the deeper eugeosyn­

cline lay the shal low miogeo syncline resembling in its  char­

acter i s t ic s  the modern- day neritic environment . Thi s  basin 

which extended for several thousand mile s , covered the maj or 

port ion of what i s  now the Val ley and Ridge province in 

Tenhes see and i t s  sediment s make up the bulk of the Rome for­

mation . I t s  shallower , northwestern and central zones re­

ceived c lastic sediment from the craton and adj acent transi­

tional shelf areas as well as  chemically prec ipitated 

calcareous sediment , wh ile the deeper zones received mo stly 

calcareous sediments , with only sma l l  amounts of fine mud . 

This comp lex of environment s was receiving and de­

pos iting sediments simultaneously ;  part of them formed the 

heterogeneous Rome formation . The many var ied features of 

the formation in the we stern and central bel t s  indicate the 

mul titude of changing factors and condit ions which must have 

exi sted because of this environmental complex . The climate 

of the Cambrian was generally considered to be a mild and 

equab le one (Moore , 1949 , p .  10 7) , and although no exac t de­

tail s are known , arid or humid extreme s were probab ly absent . 

The sediment s suggest that oxidiz ing and reduc ing 

conditions may have exi sted sporadically within any or a l l  of 
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the environment s during the depo sit ion of  the format ion . The 

fine-grained nature of mo st  of the c lastic s in the Rome indi­

cate that the marginal source area from which they were 

eroded wa s relatively low-lying , with only minor upl ift s re­

corded by c oarser sediment s .  Th is and other fac tors denote 

that deposit ion and sub sidence wa s s low . As a result of thi s , 

many sediment s may have been expo sed to varying degree s  of 

weathering or r eworking , or both , pos s ibly at an intermediate 

s ite  of deposition .  

After deposition , that portions of the sediment s  from 

the miogeosync l inal compl ex wh ich were depo sited in latest  

ear ly Cambrian time wa s consolidated to form what is  now 

known a s  the Rome formation . Later , the formation wa s pro­

foundly affec ted by orogenic event s .  Rodger s ( 1953 , p .  126 ) 

believes that  the thrust  faul t s  and o ther maj or structural 

feature s  a ssociated with the Rome formation are rela ted ex­

c lusive ly to the Appalachian orogeny . 



CHAPTER VII 

CONCLUSIONS 

General Conc lusions 

In thi s  study , the wr iter has attempted to  bring to­

gether a s  much relevant information a s  possible that may have 

a bearing on a ful ler understanding of the charac teristic s of 

the Rome formation .  The scope of this  thesis  i s  a general 

one , s ince the writer has analyzed the formation in many 

pos s ible ways , drawing from several sources informat ion be­

lieved pertinent . Details  in many cases were impo s s ible to 

develop ful ly within the limit s  of this  s tudy . 

Certain conc lusions can be drawn from an analysis  of 

the re sult s  of  the fie ld and laboratory data presented in 

foregoing chapter s .  The most impor tant of  these , which may 

serve a s  a general summary of thi s s tudy , are enumerated below :  

1 .  The Rome formation i s  mainly the produc t of depo­

sition in a miogeo sync line , its li�ho logy com­

p licated somewhat by sediments from different mar­

ginal environment s .  

2 .  Estimates concerning the true thicknes s  and the 
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presence of  po s s ible marker beds within the forma­

t ion are either not determinable on the ba sis  of 

the limited expo sures examined in thi s  s tudy or can 

be used only with in c er tain l imitat ions . 

3 .  Certain trends in the formation are r evealed 

through micro scopic , s ize , heavy mineral , insoluble 

residue , iron content , and primary s truc ture analy­

ses of  the measured sect ions as  wel l  as through the 

comparisons of  the se sections with o ther selec ted 

exposures : 

a .  The Rome formation thickens noticeably t o  the 

southeas t , averaging 500 to 700 feet in 

northwes tern bel t s , gradual ly increas ing to 

an average of  1000 feet in central belt s  and 

reaching a maximum of 1500  to 1800 feet in 

eastern and southern belts  . 

.. b .  The formation becomes increas ingly calcareous 

to the southeast . I t s  l ithologic aspec t 

varies from sandy- silty in northwestern belts  

to  shaly- s i l ty in central bel t s  ( the "silt"  

in  many cases  being very fine sand) , and 

finally to a predominant ly sha l e - l ime aspec t 
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in southeastern belts , e spec ial ly in north ­

eastern Tenne s see . Lime stone and do lomite , 

therefore , generally marks the lower th ird 

of the formation ,  excep t in nor theas t  T enne s ­

see where it  is  abundant throughout the for­

mation . 

c .  Organic and espec ially abundant inorganic 

primary s truc tures  pre s ent in the Rome 

formation indicate that wide spread and per ­

si stent sha llow water environments exis ted 

during their formation , de�osits ref lecting 

such environments forming the maj or por tions 

of the Rome formation .  

d .  F o s s i l s , al though rare , seem t o  appear more 

cons is tently and abundantly in shales  im­

mediately below limes tones and other ca l ­

careous unit s  near the base o f  the format ion . 

4 .  The Rome formation nearly always outcrops as  part 

of the hanging wa ll  of homoc linal thrust sheets  

which are a s sociated with the maj or thru s t  faul t s  

o f  the Va lley and Ridge province . The s tratigra ­

phic throw of the s e  faul t s  increa s e s  northwe stward .  



Drag fo lding in the Rome is common within the se  

thrus t  sheet s ,  along with an abundance of minor 

s truc tural feature s .  

Sugges tion s  for Further S tudy 

1 7 0  

Unanswered que stions concerning the Rome formation pro­

vide a number of problems for further study . For examp le , 

the que s tion of the pre senc e  of marker beds and their relation 

to true thicknes s  e stimat e s  deserve s to  be examined in more 

detail by means of several s tudies .  The writer believes that 

accurate measurement and corre lation of a score or more expo­

sure s  throughout the Val l ey and Ridge provinc e is needed be­

fore marker beds wi ll begin to become apparent . Only if the ir 

exi stenc e i s  e s tablished can the problems of locating position 

in a particular sect ion and e st imating true th ickne s s  be 

solved . 

Study of the shale units  from one or more expo sures 

utilizing X-ray and differential thermal analy s i s  would pro ­

vide the only accurate study of  the c lay mineralogy of the 

formation. This  type o f  s tudy could produce some interesting , 

and here tofore unknown , relationship s .  

Separate studie s concentrat ing solely on the s truc tura l ,  
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petrographic , size , or heavy mineral aspec t s  of the formation 

could provide more detai led information neces sary to interpret 

more accurately certain phases  of the geo logic history of  

the formation . Studies devoted exc lusively to determining 

the geochemical s ignificance of g lauconite , and iron oxide s 

in the red beds of the formation could prove valuable . 

I t  i s  hoped that  the newer data presented in thi s  

the s i s  has added to an under s tanding of some of the charac ­

teri stic s of the formation , a lthough not altering signifi ­

cant ly any or iginal concept s compiled b y  previous worker s who 

have dealt with this  formation in eas t  Tenne s see . Mainly , it 

i s  hoped that the compilations and analy se s  pre sented herein 

wil l  serve a s  an introduction to tho se who might wi sh to 

undertake more detailed studies of the Rome formation . 
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