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CHAPTER 1
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-
velopment of the Valley and Ridge province can be attempted
without consideration of this formation. Therefore, most
students of Appalachian geology have been exposed to the
general characteristics of the formation. Despite this
familiarity however, most studies of the Rome have been
made in association with other rock units, or have been

general or local in nature.
Previous Investigations

James Safford, in his Geology of Tennessee (1869, pp.
209-210), originally recognized the lithology of the present
Rome formation as a distinctive unit. He, however, assigned
it to the basal part of his Knox Group and applied the name

"Knox Sandstone' to it. The formation was renamed in 1891
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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 ''Rome
shale'" and a lower ''Rome sandstone.' M.R. Campbell, in
three of his folios (189%a, 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 ''Rome
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 also been discarded; most authors prefer to in-
clude this variegated shale unit in the Rome formation with-
out subdivision.

Arthur Keith, in many of his folios (1895, 1896a,
1896b, 1896¢, 1901, 1903, 1907a, 1907b), mapped the Rome
formation and its equivalent in east Tennessee and elsewhere.
In northeast Tennessee, he applied the term Watauga shale to
the dolomites and the red shales overlying the Shady dolomite
for exposures near the Watauga River in Johnson and Carter
Counties, Tennessee. Since it is a facies of the Rome for-
mation, the term Watauga has been abandoned in favor of the
former, but the informal term ''Watauga phase' is still used.
In an early work, Keith (1895) had separately mapped a 300-
foot dolomite unit within the Rome formation on Bays Moun-
tain, south of Knoxville, Tennessee, as the Beaver limestone
from its occurrence on Beaver Ridge, north of Knoxville.
Hayes (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-
sulted as to the true stratigraphic position of this unit;
hence the term has been abandoned.

Many early workers, in dealing with lower Cambrian



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 (l9il, 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 also noteworthy for their descrip-
tions of lower Cambrian formations in general and the Rome
formation in particular. However, it was not until Woodward
(1929) and Resser (1933, 1938) synthesized and clarified the
terminology and nomenclature of the Rome formation and its
equivalents, that subsequent workers were free to do more
detailed and specific studies of the formation.

In the more recent literature several studies
involving the Rome have proven especially helpful to work-
ers in east Tennessee. Moneymaker and Fox (1940) and Fox
(1943) have contributed measured sections and other perti-
nent information relating to the Rome formation in the
western part of the Valley and Ridge province of Tennessee.
The investigation of King, et al. (1944) has supplied infor-
mation as to the character and economic deposits of the
Rome in northeast Tennessee. Rodgers and Kent (1948)
described, in a detailed section, the Rome formation at Lee
Valley, Hawkins County, Tennessee. In this same study, the
original '"Rome shale' of Hayes and Keith was re-named the
Pumpkin Valley shale, and designated as the lowermost member
of the Conasauga group of earliest middle Cambrian age. Sub-

sequently, the term Rome formation has been restricted to



those lithologies formerly included within the lower ''Rome
sandstone' member of Hayes and Keith and the age of the
formation is now considered to be latest early Cambrian.
The historical nomenclature of the Rome and other Cambrian
and Ordovician formations in the southeastern states has
been summarized by Bridge (1956, Plate I).

Significant studies of the lithologic and primary
structural features of the Rome formation were contributed
by Harvey and Maher (1948) and Maher (1948). The first com-
prehensive mapping and description of the Rome formation in
east Tennessee is contained in the compilation by Radgers
(1953).

Ferguson and Jewell (1951), studied the barite de-
posits and associated geology in Cocke County, Tennessee and
included description of the Rome in that area. H. Brooks
(1955) was the first to describe halite casts in the Rome.
King and Ferguson (1960) included several measured sections
of the Rome in their descriptions of the geology in north-
eastern Tennessee.

Among the later, more general studies, which 1involve,
in part, Cambrian stratigraphy of the Appalachian Valley are

those of Rodgers (1956), and Wheeler (1960), and most



recently Woodward (196l). In addition to these, many of

the theses and dissertations, too numerous to list here,
prepared by students in the Department of Geology and
Geography at the University of Tennessee, have included
descriptions of local occurrences of the Rome formation.
Specific reference will be made later to those of particular

value in conducting the present investigation.
Purpose and Scope of the Present Study

The purpose of the present study is to bring together
newly derived information and earlier accounts of the varied
characteristics of the Rome formation in order that they may
be examined in an objective manner with a view toward a
broader synthesis of information.

The present study consists, for the most part, 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 field 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 exposures which have either been per-

sonally examined by the writer or described in the litera-
ture. The data from among these several exposures are cor-
related and the characteristics and geologic history of
the formation is re-examined and summarized on the basis of

the evidence presented.



CHAPTER II

GENERAL FEATURES OF THE ROME FORMATION

Stratigraphic and Paleontologic Characteristics

The Rome formation is generally considered to be of
early Cambrian, or Taconian, age, being the topmost formation
in the Waucobian, or lower Cambrian, series. The Rome is
the lowest, or oldest formation widely exposed across the
Valley and Ridge province of eastern Tennessee. The loca-
tions of a number of outstanding Rome exposures, including
several which are discussed in this study, are listed in
Figure 1 and illustrated in Plate I.

In east Tennessee 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 workers (H.J. Klepser and
S.W. Maher, personal communication, 1962), that the Rome and
Shady represent facies in part, the lower Rome being the
western equivalent of the upper Shady.

Originally, the Rome was considered to be of both
early and middle Cambrian age. However, with the exclusion

L
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of the Pumpkin Valley shale (Rodgers and Kent, 1948), the en-
tire Rome formation is now considered to be of early Cambrian
age. The common fauna of the Rome formation for the three
regions is summarized in Figure 3. The trilobite, Olenellus
thompsoni, is by far the most common and most diagnostic

fossil in the formation.

Topographic and Weathering Characteristics

Topography and Extent of Surface Exposures

Many good exposures of the Rome formation are found
in road and railroad cuts and along numerous gaps for almost
the entire length and breadth of eastern Tennessee (see Fig.
1 and Plate I). Topographically, the Rome characteristically
forms fairly steep, linear, knobby or comby (cockscomb)
ridges. These prominent ridges, whose crests average 1000 to
1100 feet above sea level, are commonly covered with a shal-
low, somewhat loose mantle of sandstone and shale chips and
silty clay soil, and often are covered with pines or other
conifers. The distinctive vegetation and profile give rise
to local names such as Pine Ridge or Comby Ridge in many in-

stances.
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Geographical Area

Southwest East Northern
Virginia Tennessee Alabama
FAUNA and
Northern

Georgia

Trilobita

Olenellus thompsoni Hall)
0. romensis Resser and
Howell

0. rudis Resser

0. halli (Walcott)

O. buttsi Resser

0. alabamensis Resser

Ptychoparella buttsi
Resser

P. sp.

Brachiopoda

Obolus smithi Walcott
0. pandemia Walcott
Paterina major Walcott
P. williardi Walcott
Wimanella shelbyensis
Walcott

Porifera

Archaeocyathus sp.

Cephalopoda
Salterella sp.

Mollusca Incertae Sedis

Hyolithes wanneri
Resser and Howell

H. sp.

X

< < X

I

<

< pd DK X

Figure 3. List of the common Rome fauna collected from
Compiled with modifications
from Resser (1938) and Woodward (1929).

three geographical areas.

13



14

The ridges are homoclinal, exhibiting one fairly
steep side and, as a result of the predominance of sandstone
in the formation and consequent resistance to weathering,
develop sharp, even crests. The ridges are notched by gaps
of varying sizes at irregular intervals along the crest.
The resulting knobby or comby appearance makes the typical
Rome ridge fairly easy to recognize from a distance (Fig. 4).
Progressing northwestward from the eastern margin of the
Valley and Ridge province, the ridges become more prominent
and generally are higher and steeper. This is due, in most
cases, to an increase in thicker-bedded, more resistant,
clastic units within the northwest phase of the formation,
as compared with the generally thinner-bedded central portion

and more calcareous southeastern phase.

Weathering Characteristics

In general, the amount of weathering and weathered
residuum present in a Rome exposure increases progressively
toward the eastern belts of the Valley 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
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Figure 4. View of Beaver Ridge illustrating knobby
; topography. Taken looking north on U.S. Highway
25W ten miles north of the city limits of Knox-
ville, Tennessee. The coordinates are 594,800 N

and 2,582,200 E.
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gradually to form a shallow residuum and talus accumulations
commonly full of rock chips. Frequently this weathering
feature is exhibited by the relatively thick-bedded, argil-
laceous, maroon claystones and mudstones of the formation.
The thin, light-colored, silty or sandy soil developed in
such cases is relatively poor and supports only hardier pine
tree growth as a rule. Surprisingly, the rather steep
slopes are often cleared for grazing and light farming.

The argillaceous, dolomitic, and calcareous shales
erode more readily and commonly are deeply weathered, the
clay content being reduced to a "muck'" when wet. The re-
sulting residuum will often exhibit a variety of colors
from yellow-brown and red-brown to green, gray and orange.
The carbonate rocks, such as limestone, dolomite and inter-
mediate varieties, weather to greater depths than any other
rock types in the Rome formation and form bodies of yellow,
generally silty clay associated with a red-brown or yellow-
brown soil. This ''buckfat''-type clay is similar to that
formed by the Shady dolomite. Some dolomite in the forma-

tion often weathers to a ''wad.™



17

Structural Characteristics

It is generally believed that the shale units in the
Rome formation have formed ideal "gliding planes'" for the
fault blocks activated by the compressional forces that pro-
duced many of the thrust faults in the Valley and Ridge
province of east Tennessee. The faulting thrust 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 lower
units remaining unexposed below the surface. Therefore, no-
where, except in a few eastern and northeastern belts of the
province, is the base of the Rome formation exposed where it
is in normal contact with the underlying Shady formation.
In addition, where the upper contact with the Pumpkin Valley
shale is not exposed, in many cases the Rome formation is
topographically the highest formation present in an exposure.
The absence or obscurity of these contacts over much of the
area of Rome exposure make it extremely difficult to deter-
mine the true total thickness of the Rome formation. Only
in belts close to the Blue Ridge province is there an

occasional exposure that exhibits a continuous sequence from
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the underlying Shady dolomite to the overlying middle Cam-
brian formations.

Large scale complete folds, such as anticlines or
synclines are exhibited only rarely by the Rome formation
and only homoclinal thrust sheets are commonly observed.
These eroded thrust sheets form the common Rome ridges
dipping at moderate to slight angles. Within these thrust
sheets, however, drag folding, crumpling, and imbrication
on a small scale, involving beds from several inches to
tens of feet in total thickness, is very evident. An ex-
ample of small scale drag folding in the Rome formation is
shown in Figure 5. Drag folding is so common that computa-
tion of true thickness is sometimes difficult even for that
portion of the formation that is exposed.

Smaller scale structural features are also abundant
in the Rome formation. Jointing on several scales and of
several types can be observed in different rock types within
the formation. An example of medium scale jointing in a
sandstone unit is illustrated in Figure 6. Cleavage, es-
pecially slaty cleavage, is also found in the formation and
is exhibited by the slightly metamorphosed shales and

slates, especially toward the eastern margins of the Valley
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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.
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Figure 6. Illustration of jointing in Rome sandstone.
A. Taken from railroad cut across 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.
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and Ridge. Shale fragments in the shape of ''shoe-pegs',
produced by closely spaced joint patterns, are common within
the claystone and mudstone units of the Rome formation.

It is assumed (King, 1949, pp. 10-13) that the de-
formational stresses which produced the faulting and other
structural features within the Rome formation originated
near the eastern margin of the Valley and Ridge, near what
is now the Blue Ridge province. This accounts for the fact
that cleavage, jointing, metamorphic effects, and other
minor structural features within the formation appear to be
more abundant in the eastern portion of the Valley and
Ridge, becoming progressively reduced westward. The occur-
rence of the major and minor structural features, as related
to the several lithologic types of the formation is included

in Figure 7.

Lithologic and Sedimentary Characteristics

Principal Rock Types and Facies

The Rome formation, as has been pointed out by many
writers (Rodgers, 1953, p. 45; Woodward, 1929; and Resser,

1938), is extremely heterogeneous. As noted above, practi-



Basic Rock

Type Sub=Type Bedding Characteristics Textural Features Mineralogy Cormon Colors
ergillaceous peper thin- to thin- fine-grained to micro= minerals, chlorite, mica (sericite), vari-coloreds; grey,
. bedded . ' _crystalline icaceous glauconite green, ten are common
8ilty very thin-bedded fine-grained micro- tley minersls, chlorite, mica vari-colored; gray
crystalline juertz end ten are common
Shale sandy very thin- to thin- fine-grained mice vari-colored; groy
bedded quartz, granular glauconite end tan are common
thin- to medium-bedded very fine~grained mice, gray,
dolomitic micro-crystalline dolomite green
ferruginous very thin- to thin- clay minersls, chlorite, mica, hematite tan, browm, pink, red,
bedded ] ) and limonite (interstitial) orange
Cleystone = ----- medium-bedded fine-grained minerals, cormonly ferruginous red,
— . ' (hematitic) cement
normal(quartzose) thin-bedded to massive coarse-grained quertz, glauconite, "heavy" miner=zls white, gray, tan
silty thin- to thick-bedded coarse- to medium quertz, glauconite, minerels ‘gray, ten, greenish-
! ~ grained gray
Sandstone | argillaceous very thin- to medium- medivm- to fine-grained tan, browm, greenish-
bedded gray
medium-bedded coarse- to gray,
_dolomitic
ferruginous thin- to thick-bedded coarse- to quertz, ferruginous cement tan, brown, red
normal thin- to medium-bedded, fine-grained quartz, cley minerals, mica (fine-grained), gray, grayish-brown,
(often finely laminated) and granvlar glauconite ten, greenish-gray
# d fine- to medium-grained mlzuconite gray,
. . . . ' gray.
Siltstone ergillaceous thin- to medium-bedded quartz, cley minerals, mica tan, grey,
i . grey
medium=bedded fine-grained quertz, calcite dolomite ‘gray,
dolomitic
ferruginous thin- o medium=-bedded e- quartz, clay minerals, ferruginous
, 2 : ! (hematitic) cement _
normel(calcareous) medium- to thick-bedded fine-grained to TS gray, blue, grayish-
crystalline : blue, tan
Limestone argillaceous thin- to thick-bedded very calcite, clay minerals gray,
sandy thin- to thick=-bedded fine- to medium-grained calcite, gray
normal medium= to thick-bedded fine-greined to B calcite grey, greyish=blue
Dolomite ergillaceous thin- to thick-bedded very fine-greined to dolomite, clay gray,
ot
sandy thin- to thick-bedded fine- to medium-grained dolomite, gray

Figure 7.

Lithologic Characteristics

of the Major Rock Types

Structural Features

Primary

flow casts, mud accret-
ions

§9condary
cleavage, drag=-folding

cleavage, drag-foldingL
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Other Common Features

weathers strongly to a clay
"muck"

weathers to & dreb, silty
clay soil

casts, drag-folding weathers to a'sandy clay
loam
s Obscure ——- -—-
merkings
S, -—- -—
jons on bedding
jointing most commonly ferruginous
patterns
Jointing commonly quertzitic
weve marks, mud -—- e
cracks, striations
——- common
bedding plane Jointing and vug=fillings

irregularities

cross-lamination, mud
marks

mud
CT e

?oft-sediment boudinage
2) |

Jointing

mud cracks, ripple marks, halite casts (class-

eand accretions
ripple marks,
obscure structures

cracks, ripple marks

ification doubtful)

Jjointing
Jointing
Jointing

Eointiné

Sub-types in the Rome Formation.

vugs
tracks, trails, "tubes", swash

marks and accretions common

tracks, treils,
bedding markings common

vugs
shale partings cormon

vugs and cavities, forms
"buckfat" clay residuvm
shale partings
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cally all major clastic and non-clastic rock types are rep-
resented within the formation, as well as many variations
within each type. The gross features of the major rock
types observed by the writer are compiled in Figure 7.

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
thick. The remainder is approximately divided between sand-
stones and siltstones of other colors (fifteen per cent),
and limestone and dolomite (ten per cent). These proportions
vary greatly, however, and are not valid everywhere in east
Tennessee where the formation is exposed.

Generally, in the northwest belts of the Valley and
Ridge, siltstone and sandstone predominate, with vari-
colored shales in lesser amounts and limestone and dolomite
in minor amounts. To the southeast in the province (north-
east Tennessee), carbonate rocks, especially dolomite, make
up nearly half of the formation (Rodgers, 1953, p. 44), the
remainder consisting mostly of distinctive '"maroon' or red-
brown shales, mudrock, and minor amounts of siltstone. In
this southeastern phase of the formation, the shales and

other clastié¢ units are commonly calcareous and/or dolomitic.
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Within the central belt of the province, the formation is
dominantly shale and siltstone, becoming more clastic toward

the northwest and non-clastic toward the southeast.

Bedding and Thickness Characteristics

The bedding and thickness in the Rome formation vary
as-widely as does the lithology of these units. Various
distinct strata in the formation exhibit thicknesses which
range from one centimeter to over five feet. Separate
laminations, especially within the shale units, are often
less than one centimeter and are sometimes found to be one
millimeter or less in thickness. Non-clastic units, such
as limestone or dolomite, are generally more massively
bedded than clastic units, excepting a few sandstone units.
A comparison of range in bedding and layer thickness to the
different lithologies in the Rome is given in Figure 7.

For reasons described previously, it is difficult to
determine total thickness of the Rome formation. Estimates
of the average total thickness vary between 1000 feet and
1500 feet for eastern Tennessee, although rarely, if ever,
is such a thickness exposed in a single outcrop. More com-

monly, only portions of the Rome, varying between 300 feet
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and 1000 feet in thickness, can be observed and measured in
a single exposure.

Estimates of the total thickness were attempted by
the writer by piecing together observed portions of the Rome
formation from upper contact to lower contact, using key
marker beds to locate position in the section. This method
is limited, however, since the formation' appears to thicken,
as a wedge, to the southeast, and a single thickness esti-
mate may not apply. Also, rapidly changing lithologies in-
hibit the use of marker beds over the entire extent of the
formation. In addition, faulting and folding may have eli-
minated several units and duplicated other units. With full
recognition of these difficulties, several estimates and
measurements of the thickness of the Rome are compiled in
Figure 8. These data, representing three major regional
areas, have been derived by various workers, including the
present writer. It should be noted from the data given in
this figure that the actual observed and measured thickness
in a given section is always far below the estimated total

thickness for the same, or adjacent section.



Geographical ;
Aree j location Thickness We?erence
Southern “laynesboro, Pe. 1000'-120Q" Stose, 1906
Fennf§lvania Cumberland Valley,Pa. z2o0! Yoedward, 192¢
P
| Appelachian Velley
Southwrestern Virginia 1acet-200C" Butts, 1940
Southwestern do., 530! * do.,
Virginia (less Viddle Cembrien 6R2Y * do.
beds) 12P6° * do,
Northee st Tennessee 1200t-1200" King, 1044
do. 1250'-15¢0" ¥ing and
Ferguson, 1960
do. 1200 Rodgers, 1053
Fast Tennessee
(if bese is missing) 700t =R00" do.
Northeast East Tennessee 1000'-1200" Schuchert, 1943
Tennessee Zast Teunesseeo 500'-3000* “foodwrrd, 1929
Briceville, Tennessee 1200 Keith, 18%¢c
( Valley Yaynardville, Tenn, 1000 Keith, 1001
and L'orristovn, Tennessee 1300° ¥eith, 170
Ridge ¥noxvilie, Tennecsee J200'-1500" do., lo“o
Province) Lee Valley, Tennessee 513' * Rodgers and
Kent, 1948
Beavaer Ridge-Beeaver
Valley, Tennessee 2183 * This study
“@og Vourrtain-Dutch
Vallevy, Tennessee 230" * do.
Dug, Ridge-Fopler
; Sprinzc Velley, Tenn, 322% * do.
Coose Valley, northern
Northernm Georgia 750'-3000"' Heyes, 1902
Georgia Northern Georgise 700" Joodword, 1929
Morthern ¥orthern Algbema 100" Smith, 18°0
Alebema do. 1000 “Joodward, 1929
(#)T‘” Yleynzsbeoro formation weos meesured for
thz two loa:liti¢s L;sLud cor South:irn
Peansylvonia.
('}Ln¢kcc,vs measurad partiel secticn
Figure 3: Estimotad and measured thiclness of tha
Rome formetlon for five major eracs,
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Primary and Lithologic Structural Features

One of the most unusual and striking features of the
Rome formation is the abundance of primary and lithologic
structural features. Although these sedimentary structures
are not confined to the Rome formation in the area under
study, they are by far more abundant within this formation.
All types, including inorganic, both mechanical and chemical,
and organic are present, as well as many unknown varieties
which are difficult to classify. Indeed, it is sometimes
difficult to determine whether a particular Rome structure
is primary, i.e. penecontemporaneous with diagenesis, or
secondary, i.e. produced by postlithification deformational
forces. Many of these structures, however, prove useful in
determining bedding positions and sequence of units in the
formation; others, perhaps, may serve to characterize key
marker beds. A fuller discussion of the origin and classi-
fication of these structural features, together with an
analysis of their significance in determining the environ-
mental and depositional history of the formation, will be
discussed in later chapters. Figure 9 is a listing and

classification of those structures which the writer has
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ORGANIGC

INORG&NIC
LMCHANICAL CHEMICAL
A, Planar bedding
structures:
l. Laminations A. Solution Ao Petrificetions:
2, Cross=-bedding structuress
and cross=- l, Undisturbed fossil
laminetions . Vugs remcins
B, Linesr bedding
structures: B. Accretionery 2+ Disturbed fossil
1. Striations structuress remains (7)

2. lobate and
spatulcte casts
and molds

3. Jave and
current ripple
marks

4, Miscellaneous,
obscure linear
structures
Bedding plane
irregulerities
and markingss

1. Swash marks
and rill marks
2. Rain prints
and foam bursts
3. Flow casts
and molds

4, Y¥iscellaneous
doubtful, or
obscure bedding
irregularities
Deformed and
disrupted beddings
l. Soft=-sediment
boudineage

2. Mud=cracks
and fillings

3, l'ud and silt
accretions

4, lfiscelleneous
or doubtful
deformations

C.

1. Concretions

Composite
structures:

l. Vug=- and
cavity-1linings
and fillings

2. Halite crystal
casts and molds
(clessification
doubtful(?))

B.

Miscellaneous, doubtful
or obscure organic
structures:

l. ‘Vorm burrows,
borings and tubes

2. Trilobite or worm
tracks or trails

3. Trilobite (fucoid ?)
casts or molds

4, Tecal 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 Krumbein and
Sloss, 1959, p. 95.
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found in the formation. Previously, in Figure 7, the major
structures in the formation were referred to the lithologic

type in which they are most abundant.

Mineralogy

The mineralogy of the more common lithologic types of
the Rome formation has been determined. The most unique and
interesting mineral assemblages are found in certain of the
"red beds" which are the maroon, gray-red, or red-brown
siltstones and some sandstones. Argillaceous red shales and
mudrocks are excluded, their clay mineralogy being fairly
uniform. The red siltstone and sandstone consist mainly of
quartz, the red color resulting from finely divided iron
oxides, notably hematite, and limonite, which adhere to the
grain surfaces and fill the interstices between them. Pods,
lenses, and stringers of almost pure glauconite and/or
hematite can be interspread within a layer, sometimes inter-
laminated with quartz. Heavy minerals, such as zircon,
rutile, tourmaline, etc. may be intermixed with the quartz
or glauconite, or as discrete accumulations within the quartz
layer or glauconite pods. Like the more argillaceous shales,

the upper surfaces of these coarser units may exhibit a
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greenish, almost micaceous cast, caused by the presence of
finely divided chlorite, micaceous glauconite, sericite and/
or muscovite. Nelson (1955) studied some mineral assemblages
in the Rome and adjacent formations.

Authigenic minerals, such as calcite, dolomite, and
orthoclase feldspar, have been found in several units of the
Rome formation. The occurrence of commercially valuable but
widely scattered mineral deposits in the Rome reflects the
fact that identical mineralization can be found in adjacent
formations within a local area. Examples that can be cited
are the residual manganese (''wad'") deposits of the Rome and
adjacent Shady dolomites of northeastern Tennessee (King,
et al, 1944), the barite deposits of the Del Rio district
(Ferguson and Jewell, 1951), sphalerite mineralization at
certain localities (Oder and Hook, 1949), and disseminated
chalcopyrite and pyrite within the Rome of the western
Valley and Ridge (Stuart Maher, personal communication, 1962).
The hand-specimen mineralogy of each major rock type in the
Rome is given in Figure 7. A fuller treatment of the minera-
logy of certain units, using binocular and petrographic mi-

croscopy along with other methods, is given in Chapter 1IV.
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Characteristic Colors

The great variety of colors in the Rome formation is
one of its most characteristic and easily recognizable
features. Colors in every variation of shade from light tan,
yellow, white and gray to dark brown, red, maroon, blue,
green, and gray-black have been observed by the writer.
Colors produced by weathering, although they exhibit the
same wide range of shades as the primary colors, cannot be
used in interpreting environmental and depositional history
of the sediment prior to lithification. It is necessary,
therefore, to distinguish the primary, or unweathered color
of the sediment from the secondary, or weathered color.

The primary and secondary colors often differ in a rock unit,
énd one provides no suggestion of the other.

The identification of primary colors is difficult,
and often subjective. Furthermore, these colors are affected
by the wetness of the samples and the type of light under
which they are viewed. In the description of the measured
sections in Chapter III, the colors of the dry, unweathered
samples are compared to the standard colors on the National

Research Council Rock Color Chart (1948).
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In general, most of the unweathered limestones, dolo-
mites and other calcareous units of the Rome formation ex-
hibit overall uniform colors ranging from gray to blue and
gray-blue. Upon weathering, these rocks show a tan, light
brown, or almost white surface, with the exception of certain
dolomitic units, which exhibit weathered streaks of dark
gray to almost black (''wad"), intermixed with lighter colors.
The shales and other argillaceous units exhibit the widest
variety of colors, such as yellow, brown, red, maroon, green,
blue, gray and violet in many shades and variations. The
red in the shales as well as other rock types, is indicative
of disseminated iron in the ferric state, usually hematite.
Yellow reflects 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 usually weather to a lighter shade, such as tan or
light brown. An understanding of the geochemistry of the
various iron oxides, hydroxides, and other minerals which
impart a red color to certain units, is necessary in order
to classify these units properly as primary or secondary
"red beds'". This, in turn, contributes to a knowledge of

the pre-and post-depositional history of the formation. A
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further discussion of this subject follows in later chapters.

Green colors usually indicate the presence of either
glauconite or chlorite. Glauconite is more common in sand-
stones and siltstones and chlorite in shales. A lime-green
or gray-green color, usually confined to the shales, is im-
parted primarily by chlorite. The appearance of a purple or
deep maroon color 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 lighter shades, can
indicate the presence of organic matter, iron sulfides, or
manganese.

The unweathered coarser sediments, such as siltstone
and sandstone, basically exhibit light colors such as white,
tan, or light gray, owing to the predominance of quartz.
However, disseminated iron oxides in varying amounts, impart
a darker tan, brown, or brownish-red to these types. An
equal amount of disseminated iron oxides will impart a
darker shade of red to a finer-grained siltstone than to a
coarser-grained sandstone, owing to a more uniform distribu-
tion.

Colors of the Rome formation change rapidly from unit

to unit and from layer to layer, and also within units and
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layers. This fact, coupled with the predominance and ulti-
mate importance of the red and green shades bears signifi-
cantly on an understanding of the environmental and depo=~

sitional history of the formation.



CHAPTER III

FIELD ANALYSIS OF SELECTED EXPOSURES

Introduction

Location of Selected Exposures and Measured Sections

The locations of the several exposures of the Rome
formation cited in this study, along with those of several
other outcrops, are given in Figure 1. The seven and one-
half minute topographic quadrangle maps published by the
United States Geological Survey-Tennessee Valley 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. Precise locations were
computed in terms of the 10,000 foot Tennessee grid coordi-
nate system printed on all the Tennessee Valley Authority
maps.

Detailed locations of the measured sections in Beaver
Ridge, Log Mountain, and Dug Ridge are given in the intro-

duction to each section.

35
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Sampling Procedures

Preliminary to the detailed examination, several
strike and dip readings were taken at each measured expo-
sure. Computed average figures for these measurements are
given in the géneral statement preceding each description.
The width of outcrop of each exposure was measured by pac-
ing, and an approximate thickness was computed for the
entire exposed section. This preliminary thickness figure
was later compared to the thickness figure obtained by add-
ing the thickness of each separately measured unit... This
comparison is given in the general statement following each
description.

The total extent of the exposed and measured section
was determined by locating the position of the top and bot-
tom of the Rome present in each outcrop. 1In all three
measured sections, a fault relationship with a younger post-
Rome formation was observed. Below the lowest exposure of
the Rome was a covered interval or a thin brecciated (fault)
zone, or both, underlain by the younger post-Rome formation.

In two cases, the Pumpkin Valley shale was in contact
with the top of the Rome formation. The contact was es-

tablished by locating the topmost, prominent sandstone unit
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generally considered to mark the top of the Rome (Rodgers
and Kent, 1948). In the other case, the measured section
at Dug Ridge, a partially-covered interval present at the
top of the measured section prevented the establishment of
a definite contact but was interpreted to include portions
of both the Pumpkin Valley shale and the upper Rome units.
The upper contact (the position of the last prominent sand-
stone) was inferred to be midway in the transition zone be-
tween the sandy-silty cover and the more shaly cover. How-
ever, the measured section at Dug Ridge includes only the
first fully exposed unit of the Rome and does not extend to
this arbitrary contact.

Units of the three sections were measured from the
top contact with the Pumpkin Valley shale downward, and the
descriptions are presented in the convential manner with the
youngest, or topmost unit of the Rome described first and
designated as unit #1. However, since the bottom fault con-
tacts were also definitely established, measurements could
have been taken from the bottom upward.

In examining the measured section, care was taken to
measure the thickness of each unit and sub-unit at right

angles to the dip, or as close to perpendicular as possible.
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Measurements of the larger units were made with a standard
six-foot steel measuring tape calibrated in sixteenths of an
inch. A six-inch ruler, calibrated in sixty-fourths of an
inch and in millimeters, was used for smaller units and sub-
units.

To describe the complex bedding characteristics of
the Rome formation in relative terms, the writer has found
the existing relative scales (Krumbein and Sloss, 1951, p.
97; Pettijohn, 1957, p. 159) to be inadequate since the
bedding terminology they provide is neither standard nor
specific enough. In describing the measured sections the
writer has employed a relative scale of his own development
shown in Table I. The relative bedding characteristics of
each sub-unit is given in terms of this scale, simplified
by numerical values where necessary.

As a general rule, each section was subdivided into
units on the basis of changes in gross lithology. Recog-
nizable changes in bedding and thickness, color, texture,
or other features provided the basis for the selection of
sub-units. Where sequences of rapidly changing lithologies
or complicated interbedding occurred, exceptions were made

to simplify description.



Table I

Relative Scale of Bedding Terminology

Used in This Study

TERM LIMITS OF BEDDING OR LAYERING
THICKNESS
English Units Metric Units

p 0

Paper-thin-bedded <% <3 mm

Very thin-bedded %" to %" 3mm to 1 cm
Thin-bedded (flaggy) %" to 4" 1l cm to 10 cm
Medium-bedded 4" to 1! 10 cm to 30 cm
Thick-bedded 1' to 2' 30 cm to 60 cm
Very thick-bedded 2' to 3 60 cm to 100 cm

Massive > 3! >100 cm
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Each unit and sub-unit is described in terms of
gross lithology and color. A ten power hand lens was used
to aid in the determination of texture and mineralogy. Pri-
mary and secondary structures and other distinctive fea-
tures, where present, were described, and, if possible,
measured. At least one sample was collected from each sub-

unit and labeled for future analysis and study.

Method of Presentation of Data

The descriptions of the measured sections are tabu-
lated in columns in the form of a log, and are preceded by
a general statement giving the location, average strike and
dip, measured thickness and general stratigraphic, struc-
tural, and topographic relationships of each exposure.

Number and letter designations for each unit and
sub-unit, respectively, have been assigned. Descriptions
of the megascopic character of each unit and sub-unit, and
the bedding, lithology, color, texture, and mineralogy of
each sub-unit are given in as concise, but complete a man-
ner as possible. However, many details of lesser impor-
tance have been omitted. Repetition of identical descrip-

tions of similar units has been avoided where possible.
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The thickness of each sub-unit and the total thickness
of each unit are shown in separate columns in the logs. Ad-
ditional remarks concerning structural, stratigraphic, pal-
eontological, or other important features of a unit or sub-
unit are also given. Each descriptive log is depicted
graphically by means of a columnar section to scale on

Plate II.

Description of Measured Sections

The Beaver Ridge Section

Location, General Features, and Measurements

The Beaver Ridge section (Plate I, Liocality 1) is ex-
posed in a road cut across Beaver Ridge between Hines Valley
and Beaver Valley in Knox County, Tennessee. It is located
on U.S. Highway 25W approximately 10 miles northwest of the
city limits of Knoxville. Beaver Ridge, whose summit lies
approximately 1200' above mean sea level at this locality,
forms a steep ridge with a pronounced comby appearance.

(See Fig. 4). The coordinates on the Powell qua drangle
(U.S.G.S.-T.V.A. 137-SE)are 594,800N and 2,582,200E.

The Beaver Valley fault has thrust this section of
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the Rome formation over portions of the Cambro-Ordovician
Knox dolomite (Rodgers, 1953, Plate 1). The extreme lower
portion of the section 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 easily discerned.

In this section the writer has identified the Middle
Cambrian Pumpkin Valley shale of the Conasauga group in
contact with the top of the Rome as determined by the pres-
ence of the last prominent Rome sandstone unit. Except for
several extremely small covered intervals of silty-clay
loam, the major portion of the Rome is exposed.

The Rome formation in this section dips southeast at
moderate angles. The average strike is N25° E and the
average dip is 45° SE. For the most part joints were ob-
served to be perpendicular to bedding. Sedimentary struc-
tures, although present in several units, were not exposed

abundantly.



Descriptive Log of the Measured Section

Unit

Sub-
Unit

Description

Shales, argillaceous
silty, thin-bedded,
vari-colored; most
beds weather to a
chippy, drab, maroon,
silty 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, all of

which are hard, dense,

and quartzitic. Ma-
roonish surface color
on weathering. Com-
pare with Unit 1 of
Log Mountain section.

Siltstone, sandy,and
ss, thin-to medium-
bedded drab, tan and
greenish gray for the
most part; some lay-
ers (as in Log Mtn.-
Unit 2) show fine
lamination of dark
and light minerals,
especially including
glauconite in pods

43

Thick Total Color Chart
-ness thick Designation
-ness and Addi-

of
sub-
unit

of
unit

12'

tional
Remarks

Basal por-
tion of
the Pump-
kin Valley.

Top of Rome:
prominent

sS unit.
This unit
and Unit 2
are offset .
by a small
cross fault.
Greenish
gray (5GY
6/1).

Light olive
gray (5Y
5/2). Com-
pare with
Unit 2 of
Log Mtn.
section.



Beaver Ridge section (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 white, somewhat
quartzitic. Top of

this unit is a hard,
tan-white (18") more re-
sistant quartzite.

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

Sandstone, gray, thin-
to medium-bedded.

Toward top of sub-unit,
ss is weathered to red-
dish-pink cast and has
some small green shale
and silty shale inter-
beds and partings.

Some ss in this sub-unit
is finely laminated.

21"

Sandstone, massive, (sin-6'

gle bed) gray, somewhat
gritty; weathered red
brownish on surface.

Sandstone, thick, very
weathered and ''rotten',
grayish-tan.

9|

2'

27!

2'

Grayish yel-
low 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
(10YR 7/4)
to pale
yellowish
brown (LO¥R
6/2.

Grayish
yellow

(5Y 8/4) -
weathered
color.



Beaver Ridge section (cont'd)

7

10

11

12

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

Sandstone, dolomitic,
(calcarenite), tan-gray,
thin-bedded, with some
black asphaltic (?)
splotches; extremely
weathered (i.e. very
"rotted" and crumbly).

Shale, argillaceous,
thin-bedded, very
weathered to clay '"muck"
when wet.

Sandstone, dense, some-
what quartzitic, gray
to pink, massive.

Siltstone, alternating
with silty shales and
some clay shales, '"ma-
roon'" to tan, medium-
bedded, badly
weathered and jointed.

Shale, fissile and pa- 1
per-thin, olive green,
glauconitic.

5'

9|

45

Yellowish
gray (5Y
7/2).

Yellowish
gray (5Y
7/2).

Pale green-
ish yellow
(10Y 8/2)

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

Grayish red
(10R 4/2).
Sedimentary
structures
present:
mud cracks,
etc.

Grayish
olive green
(5GY 3/2).



Beaver Ridge section (cont'd)

12

13

B

Sandstone, thick-bedded
to massive, maroon.

Siltstone, shaly (ar-
gillaceous), thin-
bedded, maroon.

Shale, very argillace-
ous, paper-thin and
fissile, tan to brown,
weathered punky; inter-
bedded with four thin,
tan-brown, sltss lay-
ers.

Shale, very argillace-
ous, drab, tan, and
brown, paper-thin-bed-
ded; weathered punky.
Two feet above base of
this sub-unit is a thin
(2"), but prominent,
brown sltss layer.

Shale, argillaceous,
alternating maroon and
greenish, paper-thin,
and fissile; interbedded
within this sub-unit are
three 1" brown siltstone
layers.

Shale, argillaceous,
olive-drab and brown;
paper-thin and fissile,
strongly weathered.

6'

l 1

7!

43"

4"

2%!

9%’

17

46

Grayish red
(10R 4/2).
Some ob¢
scure bed-
ding struc-
tures noted.

Grayish red
(10R 4/2).
Some ob-
scure bed-
ding struc-
tures noted

Pale yel-

low brown

(10YR 6/2)
and light

brown (5YR
6/4).

Pale yel-
low brown
(10YR 6/2).

Dusky red
(5R 3/4)
and dark-
greenish
gray (5GY
4/1).

Pale olive
(10Y 6/2).



Beaver Ridge section (cont'd)

14

15

A

Siltstone and ss, alter- 1%'
nating; tan, medium-
bedded (3"-6'").

Shale, argillaceous, ma- 5'
roon, interbedded with
silty shales and sltss,

all maroon. Silty beds
are thin-bedded; shaly
beds are very thin (}").

Siltstone and argillace- 1%'
ous shale, maroon and

green, alternately in-
terbedded; siltstone
thin-bedded (1'"); shale
very thin to papery (%'").

Shale, fissile, silty 6'
shale, and interbedded
sltss, all grayish-red

to maroon; paper-thin-

to thin-bedded.

Siltstone, maroon to 3!
tan, somewhat quartzitic,
thin-bedded. Some sedi-
mentary structures are
evident, as ripple marks
and mud cracks.

Shale, argillaceous, 8'
very thin-bedded, maroon
to tan-red, interbedded
with several well-jointed,
thin-bedded, maroon sltss;
abundant sedimentary
structures include rip-
ples, mud cracks, ‘‘worm"
tubes, etc.

14!

47

Grayish
orange pink
(5YR 7/2).

Pale to

gray brown
(5YR 4/2),
grayish red
(5-10YR 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).
Excellent
primary
structures
in this
unit.

Grayish red
(10R 4/2).
Good struc-
tures in
this sub-
unit.
Joints are
perpendicu-
lar to bed-
ding, or
nearly so.



Beaver Ridge section (cont'd)

15

16

C

Shale, yellow-green, ar-
gillaceous to silty-
textured, thin-bedded

(approx. 1").
sub-unit.

Prominent

Shale, gray-green, ar-
gillaceous to silty-
textured, thin-bedded
(2"), underlain at base
of sub-unit by a single
layer of well-jointed,
somewhat sandy, gray-
green, medium-bedded

(1') sltss.

Shale, argillaceous, to
silty, maroon to tan-
red, thin-bedded. (2!"), -
interbedded.at 2' in-
tervals: with a:well=
jointed, thin (2'-4')

maroon sltss.

At the

base of this sub-unit is
a prominent 6" yellow-
green, very thin-bedded,
argillaceous shale.

Many structures are in
this sub-unit (ripples,

flow casts, tubes, etc.).

R
%

3!

12%"

Shale, argillaceous, ma- 5'
roon to red-brown, very

thin-bedded.

Portions

are badly weathered to

"muck''.

48

Dusky yel-
low (5Y
6/4).

Light olive
gray (5Y
5/2). Joints
in sltss

are perpen-
dicular to
bedding.

Last dis-
tinctive
maroon Sub-
unit in sec-
tion.
Grayish red
(10R 4/2).
Good struc-
rures evi-
dent.
Joints per-
pendicular
to (and
some paral-
lel to) bed-
ding in
sltss.
Shale at
base is
dusky yel-
low. (5Y
6/4) .

Dusky red
(5R 3/4).



Beaver Ridge sectinn (cont'd)

16

17

18

B

Shale, silty, gray- 4"
black, thin-bedded

(approx. 3'). Deeply
weathered.

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

ed to a "muck'.

Siltstone, tan to yel- 12'
low-brown; rusty weather-
ing indicates presence

of limonite; thin- to
medium-bedded; several

thin interbedded units

of shale similar to
Sub-unit C.

Dolomite, dense, finely
crystalline to crypto-
crystalline; blue-gray,
portions weathered to
tan and blue-black.
Effervesces with dif-
ficulty when powdered.
Medium- to thick-bedded.

Siltstone, shaly, slight-4'
ly calcareous, greenish
and yellow-brown, thin-
bedded; also occurs as
interbeds within Sub-

unit A.

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

24

5!

9'

49

Dark gray
(N3).

Dark green-
ish gray
(5GY 4/1).

Moderate
yellow-
brown (LOYR
5/4).

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

Moderate
yellow-
brown (10YR
5/4).

Pale yellow-
brown (10YR
6/2). Minor
drag folds
in this

unit. Each



Beaver Ridge section (cont'd)

18 A
(cont'd)

B Siltstone, maroon to 3%
grayish red, tan and
buff-colored on weather-
ed surface, thin-bed-
ded.

C Shale, argillaceous, 10'
greenish gray, very
thin-bedded. Portions
badly weathered, light
green, plastic clay or
"muck".

D Shale, argillaceous, 15"  32%'
maroon to grayish-red.

Very thin-bedded. Por-
tions reduced to '"muck'.

Total measured thickness of the Beaver
Ridge section .

Covered interval of shaly and silty residuum

50

distinct
lithology
in this unit
was desig-
nated a sub-
unit. All
sub-unit
types, are,
however,
complexly
interbedded.

Pale yellow-

brown (10YR
6/2). Gray-
ish red
(10R 4/2).
Light olive
gray (54
5/2).

Grayish red
(1OR 4/2).
Lowermost
2' layer of
this sub-
unit is the
last fully
exposed, and
is the base
of measured
section.

218% feet
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Beaver Ridge section (cont'd)

at base of the section represents zone of the

Beaver Valley fault. The definite lithology

of this interval is indeterminate. The first

appearance of KnoX chert residuum is 40' from

base of Sub-unit 18D. The approximate thick-

ness of the Rome formation represented in the

covered interval . . . . . . . +« « « . « « « .+ .+ .28 feet

Total computed thickness (widthsof
outcrop of exposed section plus covered in-

terval x sin dip angle) . . . . . . . . . . . .254% feet
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The Log Mountain Section

Location, General Features, and Measurements

The Log Mountain section (Plate II, Locality 2)is ex-
posed in a gap across Log Mountain between Dutch Valley and
Cracker Neck Valley in Grainger County, Tennessee. The sec-
tion is located approximately 45 miles northeast of the city
limits of Knoxville (Dutch Valley quadrangle, U.S.G.S.-T.V.A4.
154-SE), along a secondary county road some four miles north
of Washburn Community and Tennessee Highway 131. Two expo-
sures are present at this location, one in the road cut and
the other in a railroad cut across the ridge some fifty feet
above the road. Due to the numerous covered and semi-covered
intervals in the road cut, the writer measured the more
fully exposed section outcropping in the railroad cut above.
The summit of Log Mountain is approximately 1200 feet above
mean sea level at this exposure, and the ridge itself is
fairly steep, exhibiting a profuse pine tree cover. The
Tennessee grid coordinates are 696,000N and 2,700,800E.

In this section the Copper Creek fault has thrusted
the Rome over portions of the Ordovician Moccasin formation

of the Chickamauga group (Rodgers, 1953, Plate II). The top
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of the Rome is in contact with the Middle Cambrian Pumpkin
Valley shale of the Conasauga group. As in the Beaver Ridge
section, the last, or highest, prominent sandstone unit mark-
ing the top of the Rome formation was chosen as the contact.

A major portion of the Rome formation along with por-
tions of the lower Pumpkin Valley shale are fully exposed in
this outcrop. A 500 foot covered interval at the base of
the section includes a transition from lower portions of the
Rome, through the fault zone, to the upper part of the Moc-
casin formation.

The average strike of the Rome in this section is
N65° E and the average dip is 40° SE. Joint patterns in the
section generally are developed at right angles, or nearly
so, but some are found parallel to the bedding. Good expo-
sures of several types of sedimentary structures are also

present.



54

Descriptive Log of the Measured Section

Unit

Sub-
Unit

Description

Sandstone, maroon to
tannish, quartzitic,
Lower 3' in tan, quart-
zitic ss, containing
prominent glauconite
bands and lenses, which
weather to dark brown
to black blotches on
the ss. Entire unit
weathers to a mottled
rusty tannish brown
and is in places
blocky to massively
jointed. Entire unit
is one bed.

Sandstone, gray-blue to 3'

tan-white, good quart-
zose, rather thin-
bedded (6'); some lay-

ers and finely laminated

and micro-cross-bedded.
The laminae are inter-
layers of quartz and
glauconite (and other
heavy minerals). This
sub-unit weathers to a
rusty tan color, with
black streaks.

Thick Total Colar Chart
-ness thick Designation
of -ness and Addi-
sub- of tional

unit wunit Remarks

5! This unit
is the
first unit
of the for-
mation; it
is the top-
most prom-
inent ss of
the Rome
which is in
contact
with the
lowermost
shale units
of the
Pumpkin
Valley.
Grayish
orange
pink (5YR
7/2) to
pale red
(5R 6/2)

Light gray
(N7) to
grayish
orange
pink (5YR
7/2)



Log Mountain section (cont'd)

2

B

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

Sandstone, blue-black to 3'
white, massive.

Sandstone, whitish, 6' 15"
quartzose, thin-bedded

(3"-4") in lower 3' upper

part is one massive 3'

bed.

Sandstone, massive, - 6'
white to tan, somewhat
quartzitic. Jointing

(similar to Unit 1) prom-

inent. Weathers to a

rusty tan color.

Siltstone, argillaceous '
to sandy; greenish-gray;
medium-bedded (6")

grades into a 6" bed of

maroon, somewhat glau-

conitic siltstone.

Siltstone to silty sand- 2'
stone, maroon, with some
glauconite bands; thin-

bedded. Weathers rusty
brown.
Same as 5A, but thicker 3' 5'

bedded (4 to 6 inches
thick).

55

Yellowish
gray (5Y
8/1).

Light olive
gray (5Y
6/1).

Yellowish
gray (5¥
8/1).

Pale yel-
lowish
brown
(1OYR 6/2).

Olive gray
(5Y 3/2),
and light
brown (5YR
6/4) . First
green sltss:
bed below
top of for-
mation.
Possibly a
marker bed.

Grayish red
(1OR 4/2)
to moderate
brown (5YR
4/4).

Sames as 5A



Log Mountain section (cont'd)

Sandstone, massive, tan. 3!

Siltstone, tan to rust 3'
colored, thin-bedded (2").

2%!

Sandstone, ferruginous,
maroon, massive-bedded.
Paper-thin, greenish 3! 8%
clay shales interbedded
with tan to brown silt-
stones; thin-bedded, 2"-
3",

Sandstone, quartzitic, 10'
tan, maroon, medium-bed-
ded (up to 6'") to mas-
sive-bedded (18" to 2').
Interbedded with these
are maroon, ferruginous
to tan quartzites, thick-
bedded and very hard and
dense. Quartzites are
blockily jointed, so
much so as to appear
thin-bedded.

Sandstone, maroon, more 2%'
thinly bedded (4'"-6")
than Sub-unit A,
Quartzite, ferruginous, 10'
maroon, massive-bedded.

Two beds, each 5' thick.

Sandstone, ferruginous &' 26%'
and quartzitic, massive,
tan. Well-jointed as in

8A.

56

Grayish
orange
(10YR 7/4).

Grayish
orange
(LOYR 7/4).

Grayish red
(5R 4/2).

Light olive
gray (5Y
5/2).

Light brown
(5YR 6/4).

Pale red-
dish (10R
5/4).

Grayish
red (1OR
4/2). Well
jointed.

Pale yel-
lowish
brown (10YR
6/2). The



Log Mountain section (cont'd)

8 D
(cont'd)

9 Shale, argillaceous, ma-
roon, paper-thin bedded
(<43"); interbedded with
maroon siltstones and
grading into a thicker
sandstone (2') at the
bottom of unit.

10 Shale, argillaceous, ma-
roon and greenish, inter-
bedded, paper-thin (lmm.)
Some thicker siltstone
also interbedded.

11 Sandstone, light maroon,
thick- and thin-bedded
except in middle of unit
where it is massive
(2%'). Several maroon
clay shale layers sep-
arate the sandstone lay-
ers.

12 Siltstone, maroon, thin-
bedded (1'-2"), inter-
layered with paper-thin,
maroon clay shales and
silty shales. The upper
surface of several silt-

6'

8'

20"

57

change from
the quartz-
ites of

this unit

to the
shales of U-
nit 9 is ve-
ry striking.

Grayish red
(5R 4/2) to
10R 4/2).
Some pri-
mary struc-
tures are
present.

Blackish
red (5R
2/2) and
dusky red
(10R 2/2).
Some pri-
mary struc-
tures are
present.

Grayish red
(10R 4/2).

Same as
Unit 11.
Good rip-
ple marks
and other
sedimentary



Log Mountain section (cont'd)

12

(cont'd)

13

14 A
B

15

16

stone layers appears
to have a greenish-
glauconitic micaceous
sheen.

Shale, argillaceous and 4!
chloritic, and/or glau-

conitic, light green.

Deeply weathered to a

light green clay soil.

Sandstone, tannish, well-4'
jointed. A tongue mea-
suring up to 4' in thick-
ness, but lensing out in
upper part of outcrop.

Shale, maroon, argilla- &' 8'
ceous, paper-thin with
some glauconite lenses.

Shale, blue-gray, some- 3!
what calcareous, thin-

bedded (flaggy); unit

weathers to a tannish

gray-white.

Shale, argillaceous, very 4!
thin-bedded, brown,

interbedded with thicker,

maroon, finely laminated

and somewhat glauconitic
siltstone.

58

structures.
"Worm'' tubes
on weathered
undersurface
of last lay-
er in this
unit.

Dark yel-
low green
(5GY 5/2).

Grayish
orange
(1OYR 7/4).
This sub-
unit sepa-
rates Units
13 and 15
only in
lower part
of outcrop.

Grayish red
(1OR 4/2).

Dark green-
ish gray
(5GY 4/1).

Brownish
gray (5YR
4/1) and
grayish red
(10R 4/2).



Log Mountain section (cont'd)

17

18

Shale, argillaceous, 3!
very thin-bedded, deep
green-gray, inter-bed-

ded with several thicker

maroon and tan siltstones.

The shale weathers to a

dark greenish clay soil.

Quartzite to quartzitic 12!
sandstone, thin-bedded
(1"-2"), colors 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

all crystalline, hard
and dense. Glauconite,
in lenses and bands al-
ternating with quartz is
evident throughout this
unit, especially in

those beds which are
finely laminated (lami-
nae lmm). Iron-coated
quartz and other heavy
minerals are present.
Glauconitic shale (ap-
prox. %'") layers and al-
most pure pods of glau-
conite are interbedded
with some of the quart-
zite layers.

59

Greenish
gray (5GY
6/1) to

(5G 6/1).

Light gray
(N7) and
pale red
(10R 6/2).
These
slightly
metamor-
phosed beds
(formerly
laminated
siltstone,
and sand-
stone) ex-
hibit a pe-
culiar
weathering
(?) or de-
positional
(?) feature
on their
upper sur-
faces.
These fea-
tures re-
semble
small (ap-
prox. %')
to large
(approx.
X" irreg-
ularly
shaped no-
dules
which ap-
pear to



Log Mountain section (cont'd)

18

(cont'd)

19 Siltstone, and silty
sandstone, thin-bedded,
chartreuse-green;
weathered to a rustand
pastel green color.

20 Similar to Unit 18

21 Similar to Unit 19

22 Lithology similar to
Units 18 and 20, but
beds are thicker (1'),
especially in center
of unit.

23 Siltstone, silty sand-

stone, and argillaceous
shales; maroon, all in-
terbedded. Clay shales

are paper-thin, siltstone
1" thick. One very thick

(2'), maroon siltstone
lies in the center of
this unit. Several

greenish (glauconitic)

1'

60

have been
weathered
in relief
from the
quartzite
protruding
on the up-
per sur-
face. Each
nodule 1is
capped by
a film of
glauconite.

Moderate
greenish
yellow
(10Y 7/4).

Same color
as Unit 18.

Same color
as Unit 109.

Same color
as Unit 18.

Grayish red
(10R 4/2).
Unknown
structures
on upper
surface of
this unit.



Log Mountain section (cont'd)

23
(cont'd)

24

25

26

shale beds are inter-
spersed within the unit;
especially near the bot-
tom.

Similar to Units 18, 20,
and 22, but beds are
thicker (4'"-6"). Reddish
and pink-reddish color
predominates, rather
than maroon. Glauconite
and nodular upper sur-
faces persist, as does
"rusty"-black weathering.

Shale, argillaceous, in-
terbedded with some silt-
stone and sandstone,
mostly maroon. Some
glauconite in all beds.
Weathers to a ''punky"
black-maroon.

Shale, argillaceous, and
silty, mostly paper-thin;
colors 'punky" tan, rust,
brown, and greenish-
gray in alternating se-
quence.

18"

10'

36'

61

Same color

as Unit 18.
Nodular and
pitted (?)
upper sur-
face is more
pronounced
in this unit.
An interest-
ing feature
of some
siltstones
in this

unit and
Units 18, 20,
and 22 is
their bou-
dinage-like
appearance.

Grayish red
(10R 4/2).
Structures
(?y on up-
per surface.

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



Log Mountain section (cont'd)

26
(cont'd)

VAN (See below)

Total measured thickness of the Log

Mountain section . . . .

A 500' covered and partially-covered
interval at the base of the section includes
the fault zone and a portion of the Moccasin
formation. The residuum here, and the basal
part of the section in the lower road cut
both indicate about the same lithology as

Unit 26. A 3' dolomite (Unit "27") was

62

4/2), gray-
ish yellow
green (5GY
7/2), and
pale brown
(5YR 5/2).
Unit
weathers
deeply to

a drab tan,
silty, par-
tially-
covered
soil. The
base of
this unit
marks the
end of the
exposed sec-
tion.

230 feet



Log Mountain section (cont'd)
also found near the center of this interval
in the lower road cut. Approximate computed

Rome thickness in covered interval . . . . .

Total computed thickness (widths of
outcrop of exposed section plus covered

interval above fault x sin dip angle) . . .

*

275 feet

495 feet

63
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The Dug Ridge Section

Location, General Features, and Measurements

The Dug Ridge section (Plate I, Locality 3) is exposed
in a recent road cut across Dug Ridge between Poplar Spring
Valley and Bradbury Valley in Roane County, Tennessee. It
is located on U.S. Interstate Highway #40 approximately 22
miles west of 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 is approximately 1160’
above mean sea level at this exposure. The ridge is not as
steep, and consequently less prominent than either Beaver
Ridge or Log Mountain.

In this section, the Copper Creek fault has thrust
the Rome over portions of the Lower and Middle Ordovician
Chickamauga formations (Rodgers, 1953, Plate 8). The top of
the Rome is in contact with the lower 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 zone between the sandy-
silty cover and the more shaly cover. Except for this

covered interval, the Rome section is fully exposed. Actual
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measurement of the section was begun at the top of the first

fully exposed unit in the Rome.

The Rome in this section dips southeast at shallow

to moderate angles to the south, becoming steeper northward

within the exposure. (Fig. 10).

N45° E and the average dip is 30° SE.

The average strike is

Prominent joint sets

were found to be approximately perpendicular to bedding.

Some small joint patterns lie parallel to bedding. Several

units in the exposure showed excellent examples of the more

common sedimentary structures, and a few exhibited several

of the unusual variety.

Descriptive Log of the Measured Section

Unit Sub-
unit

Description

Covered interval in-
cludes lower units of
Pumpkin Valley shale
under a shaly cover,
and upper units of
Rome under a sandy-
silty cover. Width
of interval is 425
from top of Rome
(drawn midway between
shaly and silty-sandy

Thick Total Color Chart
-ness thick Designation
of -ness and Addi-
sub- of tional

unit wunit Remarks

Approxi- Exact lith-
mate thick- ology inde-
ness rep- terminate.
resented
by covered
Rome at
top of
section:

210'.



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 section (cont'd)

cover) to first fully
exposed Rome unit.

Siltstone, greenish gray,

friable, thin-bedded
(1"). Weathered to a
greenish white.

Siltstone, light brown
and tan, thin-bedded.
Weathers to small rust-
colored chips.

Siltstone, maroon,thin-
bedded, somewhat ar-
gillaceous; interbedded
with very thin-bedded
argillaceous to silty
shales, both maroon and
greenish (chlorite and/
or glauconite bands and
lenses). Glauconite
also appears as pods and
lenses within isolated
maroon silty beds.
Shales are partially
micaceous on some upper
surfaces. Entire unit
weathers to a dun-brown
color. Complexly inter-
bedded unit.

EE'

5'

10'
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Pale olive
(10Y 6/2).
Topmost ex-
posed unit.

Pale brown
(5YR 5/2),
grayish red
(5R 4/2).
Salt casts
and tube
markings on
upper sur-
face.

Pale brown
(5YR 5/2),
grayish red
R 4/2),
grayish
brown (5YR
3/2), dark
greenish
gray (5GY
4/1). This
unit ex-
hibits a-
bundant,
well-devel-
oped, pri-
mary fea-
tures such
as ripple
marks, mud
cracks,
Htube"
structures,
"mud balls",
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Dug Ridge section (cont'd)

3 flow casts,
(cont'd) tracks (?)

Shale, argillaceous and
somewhat micaceous, very
thin-bedded, both maroon
(ferruginous) and green
(mostly choritic, some
glauconitic) interlayed
with maroon to light
brown siltstone, sandstone,
and quartzite, all thin-
bedded. Shale is much
contorted; most portions
weathered to rusty-brown
and greenish brown silty
clay "muck'. Siltstone
and sandstone beds par-
tially weather to a no-
dular and somewhat
spheroidal appearance on
upper surface. Complexly
interbedded.

Sandstone, somewhat silty
and argillaceous, maroon
to greenish with bands and
pods of glauconite inter-
bedded. Very thick single
bed.

25"

3'

and trails

(7).

Pale olive
(1O0YR 6/2),
pale brown
(5YR 5/2),
and light
olive gray
(5Y 5/2).
Fragment of
Olenellus
(?) found
in this
unit. Some
minor drag
folds pres-
ent in
shale lay-
ers. Many
primary
Structures
found in
this unit.
Siltstone
and sand-
stone
highly
jointed.

Pale brown
(5YR 5/2),
light olive
gray (5Y
5/2).



Dug Ridge section (cont'd)

6

A

Sandstone, tan, black on 1'
weathered surface, thin-
bedded. Films of quartz
lining joints 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, siltstone,
sandstone, and quartzitic
sandstone. All litholo-
gies are dark gray to
grayish-black; most
weather to a tan-gray
color, with a residuum
of gray, silty to stony
soil. Several shale
units bear a tan and
whitish gray powder on
their weathered upper
surfaces. Shales in
this unit are somewhat
calcareous (effervesce
freely with HCL).

Quartz films, veins,

and boudins (?) are
common in the coarser-
grained, medium-bedded
units; laminations are
common in finer-grained
siltstone and silty
shale.

Siltstone, fine- 4%
grained, thick-bedded

(18"), interlayered

with sandstone, thick-

45"
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Dark yel-
lowish
brown (10YR
4/2).

Medium dark
gray (N4).

General
color: dark
gray (N3),
weathering
to yellow-
ish gray
(5Y 7/2).
Complex
gradations
and inter-
layering
prevents
accurate
sub-divi-
sion of
this unit.
Many tube-
like struc-
tures
("wormtubes'")
appear on
upper sur-
face of the
shales.

Overall
colors:
blackish
red (5R



Dug Ridge section (cont'd)

8 A
(cont'd)

B
9 A

bedded (1'). Mostly
maroon (due to high per-
cent of pure reniform
and oolitic hematite)
with blotches of green
throughout (due to a
large number of pods and
lenses of rounded to sub-
botryoidal glauconite).
Mixture of hematite and
glauconite gives dis-
tinctive, purple-red
cast, to the exposed sur-
faces of this sub-unit.

Shale, argillaceous
ferruginous, very thin-
to thin-bedded, inter-
bedded with thin-to
medium-bedded silty
shales, sandstones, and
siltstones. Texture,
mineralogy, and colors
of coarser units simi-
lar to Sub-unit A. Pri-
mary features abundant
in shales; vugs and
cavities (lined with
calcite) are common in
siltstone and coarser
textured beds. Profuse
laminations of glau-
conite are common in
the maroon siltstone of
this sub-unit.

Sandstone, coarse-
grained, slightly cal-
careous, gray,
thick-bedded, tan
weathering.

70

2/2) and
dusky red
(10R 2/2);
red por-
tion: gray-
ish red (5R
4/2); green
portions:
greenish
black (5GY
2/1), and
grayish
olive green
(5GY 3/2).

Same colors
as in Sub-
unit A plus
dusky yel-
low green
(5GY 5/2).
Many pri-
mary fea-
tures pres-
ent in this
sub-unit.

Medium to
medium-dark
gray (N5

to N&4).



Dug Ridge section (cont'd)

9 B Shale, argillaceous, 1%
slightly calcareous,
gray, thin-bedded.

C Sandstone, slightly cal- 2'
careous, very thick-
bedded, "blue'-gray,
with shale partings.

10 Sandstone, quartzitic,
maroon, medium-bedded.

11 Limestone, argillaceous
(with shaly partings) to
crystalline, gray to
greenish-gray, medium-
bedded, calcareous
shale towards base of
unit. All beds and
partings weather to a
grayish tan and are well-
jointed.

12 A Shale, argillaceous to 6'
calcareous, paper-thin
bedded, dark gray.

B Limestone, argillaceous 2%
to crystalline, dark
gray, medium-bedded,
weathers tan.

C Shale, argillaceous to 3'
slightly calcareous,
dark gray; paper-thin-
bedded, somewhat dis-
torted.

13 Very similar in all re-
spects to Unit 11.

Sl

5'

40"

115"

35!
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Medium
gray (N5).

Dark gray
(N3).

Grayish
red (5R
4/2).

Dark green-
ish gray
(5GY 4/1),
light olive
gray (5Y
6/1).

Medium dark
gray (N4).

Same color .
as Sub-unit
12.

Same color
as 12A,
some minor
folds in
this sub-
unit.

Greenish
gray (5GY
6/1) to

(5G 6/1).



Dug Ridge section (cont'd)

14

15

A

Shale, argillaceous to
silty, maroon, paper-
thin- to thin-bedded.

Siltstone, quartzitic,
tan, very thick-bedded

(2').

Siltstone, fine-grained, 15'

argillaceous, blue-green
to gray; thin-bedded,
interbedded with gray-
blue, paper-thin, argil-
laceous shale. Most
beds in this sub-unit
are distorted. Sub-unit
grades into Unit 15.

Shale, argillaceous to
silty, vari-colored,
paper-thin to thin-
bedded; interbedded and
grading into vari-
colored, argillaceous,
quartzose and somewhat
glauconitic, thin-bedded
siltstone and sandstone.
All beds strongly
weathered and distorted
by drag folds and joints;
portions of the unit are

covered with a very shal-

low mantle of drab-

colored, residual, silty-

6'

6'

27"

65'

72

Grayish
red (5R
4/2). Many
structures
present.

Yellowish
gray (5Y
7/2). Rip-
ple marks
and ''foam-
bursts"
present on
upper sur-
face.

Grayish
blue (5BG
5/2). Pri-
mary struc-
tures pres-
ent in
siltstone,
notably mud
cracks.

Medium
gray (N5)
and pale
red (10R
6/2) are
dominant
colors.
Coarser-
textured
beds show
structures.
Largest
sub-divi-
sion in
this expo-
sure;



Dug Ridge section (cont'd)

15 clay and shale chips.
(cont'd) Talus accumulation is a-
bundant at foot of unit.

16 Sandstone, coarse-
grained, somewhat
ferruginous, tan, thick-
bedded; rust-colored
weathering evident in
spots.

17 A Shale, argillaceous, 9'
tan-gray, very thin-bed-
ded. Badly weathered,
forming a drab-colored
talus slope at foot of
sub-unit.

B Siltstone, slightly fer- 3'
ruginous, tan-brown,
thin-bedded, weathered
to a rust-color in spots.

18 A Sandstone, quartzitic, 4"
tan, thick-bedded. Grades
into Sub-unit B.

B Very similar to Sub-unit 4'
A, except is darker
brown in color.

19 A Shale, very fine-grained,l%'
calcareous-dolomitic.

8'

12!
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complex
interlayer-
ing and gra-
dational
character
prevents
further sub-
division

Moderate
yellow
brown (10YE
5/4) .

Medium gray
(N5), mod-
erate yel-
low brown
(10YR 6/3).

Moderate
yellow
brown (10YR
6/3).

Pale to
moderate
yellowish
brown
(10YR 5/4)
to (10YR
6/4).

Moderate
brown (5YR
3/4).

Gray blue
green (5BG



Dug Ridge section (cont'd)
19 A (effervescence variable
(cont'd) with HCl), grayish-blue,
thin-bedded.
B Dolomite, cryptocrystal- 2%'
line to finely crystal-

line, grayish-blue, medium-
to thick-bedded (10"-14'").

Total measured thickness of the Dug
Ridge section .

Approximate total thickness of Rome
represented by covered interval at top of
section

Total computed thickness (widths of
outcrop of exposed section plus covered

interval x sin dip angle)

4'
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5/2).

Grayish
blue (5PB
5/2). Last
unit of
Rome in the
measured
section;
followed by
a 4' brec-
ciated zone
of Copper
Creek faul=:
below which
is a top-
most lime-
stone unit
of the
Chickamauga
section.

322% feet

210 feet

540 feet



CHAPTER 1V

LABORATORY ANALYSIS OF SELECTED UNITS

General Remarks

Representative samples of lithologic units within
each measured exposure of the Rome formation were se-
lected for more detailed study in the laboratory. Certain
units were selected primarily for examination by means of
petrographic or binocular microscopy. Other units were
chosen for grain size, heavy mineral, insoluble residue,
ircn content, or sedimentary structure analysis. Those
units considered to be most important, or unusual, were sub-
jected to a more thorough examination employing more than
once analysis; however, the majority of the selected units
were examined by the method judged by the writer to be most
pertinent in each case. In this way a maximum amount ef in-
formation concerning each measured section was acquired and
duplication of detail was avoided where units were similar

if not identical in certain respects.

75
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Laboratory Data

Microscopic Analysis

Procedures

Where possible, a small hand sample of each measured
unit was examined with a binocular microscope to determine
the general mineralogical and textural characteristics of
the rock type. A preliminary determination of the grain
size was made, wherever feasible, by fitting a calibrated
ocular to a binocular microscope and superimposing a 0.1
mm. grid scale over the specimen. From this preliminary
study certain units were selected for more detailed petro-
graphic study, and a thin section was prepared in the stan-
dard manner (Gibbs and Evans, 1950).

Thin sections were examined and described mineralogi-
cally with the aid of standard reference works (Rogers and
Kerr, 1942; Carozzi, 1960; Pettijohn, 1957). A second de-
termination of grain size was made using a calibrated ocular
fitted to the petrographic microscope.

Many of the sections examined, however, proved to be

of minimum value in determining details of mineral
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composition, texture, and structure. Many of the shales and
siltstones examined were too fine-grained for accurate pet-
rographic analysis. Several of the coarser-grained, hemati-
tic siltstones and sandstones were difficult to examine petro-

-
graphically due to the opaque nature of the’iron oxide coat-
ings and cement. For these reasons, much of the petrographic
work within certain units had to be supplemented by further
examination by the binocular microscope. In the presentation
of results of the microscopic examination of the selected
units in the following paragraphs, petrographic and binocular
data have been combined. Diameters of mineral grains, where
given, are averages obtained from several measurements. Per-
centages given represent portions of all grains encountered
on the slide examined. As will be noted below, in some
cases it was necessary to designate two types within units
because of mineralogical differences judged to be signifi-

cant.
Data from Microscopic Analysis

Selected Units from Beaver Ridge

Unit Microscopic Description

1 Sandstone, quartzose to slightly glauconitjc¢(approx.
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Beaver Ridge Units (cont'd)

3%). Fine to medium arenaceous texture, quartz
grains average 0.125-0.250 mm., glauconite grains are
glightly larger (0.3-0.5 mm). Quartz grains are sub-
hedral (sub-angular to sub-rounded), most are clear
to light-colored. Some slightly frosted grains were
noted. Pink quartz is rare. Most exhibit low relief
and weak birefringence. Some grains and quartzose ce-
ment show undulatory extinction. Bright green,
slightly pleochroic, anhedral glauconite (rounded to
sub-rounded) is dispersed as thin, single-grain
laminae throughout slide, mostly parallel or at a
slight angle to bedding. Several minute, prismatic
grains of pale red, highly birefringent zircon noted.
Three to five per cent void space is present due to
absence of cementing material. A thin, quartz-filled
joint cuts diagonally across section.

5A Sandstone, quartzose, hematitic (5%) and slightly
argillaceous (3%). Section shows fine-grained
arenaceous texture for the most part with the color-
less, subhedral grains of quartz averaging 0.1-0.3
mm. Lutaceous to cryptocrystalline, moderately
birefringent material (clay minerals (?)) distributed
as partial matrix and as laminar clusters throughout
groundmass. Remaining cement composed partially of
fine-grained, anhedral quartz and opaque hematite
altering to limonite. Birefringence partially masked
by iron oxide.

9 Shale, extremely fine-grained, composed of pale, micro-
crystalline to cryptocrystalline (clay material) ag-
gregates of low to moderate relief and moderate
birefringence. ''‘Bloating' of hand specimen when
water-saturated suggested presence of ''expanding
lattice", montmorillonitic type clay minerals, al-
though typical glass shard form could not be definite-
ly established.

14A Siltstone, fine-grained arenaceous texture. Euhedral
(sub-angular), colorless to gray quartz grains aver-
age 0.10 mm. in size. Birefringence partially marked
by opaque hematite coatings and cement (red-black in
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Beaver Ridge Units (cont'd)

15D

15E
(Type
1)

15E

(Type
11)

17A

reflected light), partially altered to limonite.
Laminae of microcrystalline clay mineral aggregates
partially altered.

Siltstone, fine- to medium-grained, arenaceous tex-
ture, somewhat argillaceous and hematitic (approx.
15%) , with up to 3% glauconite. Euhedral, weakly
birefringent quartz averages 0.10-0.25 mm. Green,
anhedral (rounded to ovoid), slightly pleochroic
glauconite averages 0.5 mm., occurs in thin stringers
throughout groundmass. Some glauconite exhibits al-
teration rims of limonite. Cementing material quart-
zose and partially very fine-grained to microcrystal-
line clay aggregates with some red, opaque hematite,
altering to limonite. Light green aggregates in clay
fraction possibly chlorite; some minute, moderately
birefringent shreds near top of slide, possibly
sericite. Large amount of clay fraction weathered by
opaque iron oxides. Several very scarce opaque
grains (black in reflected light) with tan whitish
opaque rims possibly ilmenite altering to leucoxene.

Shale, composed of very fine-grained, lutaceous to
cryptocrystalline aggregates, partially masked by
opaque, red cementing hematite. Groundmass mostly
clay minerals of indefinite composition, with some
chlorite and sericite (?) suggested. Two slightly
larger opaque grains identified as pyrite under
reflected light.

Siltstone, 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.
Groundmass consists of subhedral dolomite, moderately
to strongly birefringent in some grains. Finely
crystalline {clay) aggregates are somewhat altered tc
tannish white color (plain light). Glauconite (1%)
is randomly scattered throughout groundmass.



80

Beaver Ridge Units (cont'd)

18D

Shale, fine-grained, lutaceous to cryptocrystalline.
Groundmass mostly clay mineral aggregates, partially
masked by hematitic and limonitic cement. Several
thin laminae and fibrous stringers completely masked
by hematite.

Selected Units from Log Mountain

Unit

1

2A

11

Microscopic Description

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 portion of groundmass. Cementing
material, fine-grained quartz with some hematite.
Vugs, 1-2 mm. in diameter, filled with opaque limon-
ite, are disseminated throughout groundmass.

Sandstone, medium-grained, arenaceous, somewhat or-
thoquartzitic, interlaminated with thin (0.3-1.0 mm.)
stringers of glauconite (see Figure 1l1). Some glau-
conite stringers cross-laminated. Quartz (0.2 0.3
mm. )} is subhedral to euhedral, mostly ovoid and lo-
bate in form and slightly pleochroic (plain light).
Prismatic zircon, moderately birefringent, prismatic
tourmaline (gray-blue; high relief in plain light)
and opaque pyrite occur as rare, disseminated grains
throughout groundmass.

Siltstone, finely arenaceous, quartzose (50%) and
glauconitic (approx. 35%), with fine-grained quart-
zose-hemetitic cement. Glauconite, laminated and
cross-laminated as in 2A; several grains of glauconite
(?7) alternately green and white striped. Several un-
identifiable, highly birefringent grains disseminated
throughout groundmass.

Sandstone, medium-grained arenaceous texture. Mostly
quartzose with subhedral quartz averaging 0.3 mm.;
slightly glauconitic (approx. 2-3%). Cementing



Figure 11. Lamination in a Rome sandstone. Sample illus-

trated is Log Mountain Unit 2A.
posed of glauconite.

Dark laminae are com-

81
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Log Mountain Units (cont'd)

12

18

19

!?27"

material almost entirely hematite, partially altering
to limonite. Hematite-filled cracks give a reticu-
lated appearance to portions of the slide.

Siltstone, fine-grained arenaceous texture. Several
disseminated grains of glauconite and unidentifiable
minerals occur throughout quartz groundmass. Cement-
ing material mostly opaque, red hematite. Several
thin laminae of tan and light green microcrystalline
clay aggregates noted throughout groundmass.

Sandstone, arenaceous, somewhat orthoquartzitic.
Portions of groundmass composed of interlocking,
nearly homogenous quartz aggregates; remainder is
medium-grained (0.3-0.5 mm.), subhedral quartz grains
with fine-grained siliceous (?), quartzose, argil-
laceous, and hematitic cement. Several grains of
subhedral glauconite, opaque pyrite, and (authigenic)
euhedral orthoclase feldspar (?) are disseminated
throughout groundmass.

Siltstone, fine-grained arenaceous texture. Quartz
(approx. 0.1 mm.) groundmass, with finer-grained,
somewhat altered hematite-clay (chlorite ?) occur-
ring as cement and as stringers and pods throughout
slide. Several large (1 mm.) anhedral (rounded)
quartz grains disseminated across top of groundmass.

Dolomite, microscopically similar to Beaver Ridge
Unit 17A, except for addition of microcrystalline
quartz aggregates (approx. 3-5%), which exhibit
undulatory extinction (chert ?).

Selected Units from Dug Ridge

Unit

3

Microscopic Description

Siltstone, fine-grained arenaceous, somewhat ortho-
quartzitic in texture. Groundmass is partially in-
terlocking, homogenous quartz. Several large (0.7
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Dug Ridge Units (cont'd)

8B
(Type
1)

8B
(Type
11)

9C

mm.) glauconite grains disseminated throughout ground-
mass, as are several pods and stringers of micro-
crystalline (clay) aggregates.

Siltstone, fine-grained arenaceous texture. Sub-
hedral, clear to gray, weakly birefringent quartz

(0.1 mm. average diameter), with hematitic, chloritic
(?), and argillaceous cement. Some weakly bire-
fringent, shred-like, micaceous masses (sericite ?)
(2-3%) and light green, slightly pleochroic, somewhat
fibrous aggregates (2-3%) randomly scattered through-
out groundmass. Opaque limonite altered from hematite
appears to outline several quartz grains.

Shale, fine-grained lutaceous to medium-grained arena-
ceous texture. Groundmass predominantly (approx.

75%) finely crystalline aggregates, denoting clay
minerals, remainder is euhedral quartz (0.1-0.25 mm.).
Several unidentifiable opaque and nearly isotropic
grains present in groundmass.

Shale, fine-grained lutaceous to medium-grained
arenaceous texture. Microcrystalline clay minerals
(60%), subhedral quartz (0.25 mm.; 20%) and opaque,
oolitic hematite (10%) comprise groundmass, opaque,
homegeneus hematite and coatings (10%) strongly masks
portions of the groundmass.

Siltstone, fine- to medium-grained arenaceous texture,
somewhat quartzitic. Silica cemented quartz (0.1l-
0.25 mm,) comprises large, nearly homogenous portions
of the groundmass. Large (0.5 mm.) random grains of
rounded grass green and green-white striped (?)
glauconite comprise more than 157 of groundmass.

Sandstone, medium-grained arenaceous texture. Sub-
rounded quartz grains average 0.3 mm. in diameter.
Cementing material mostly quartzose, although some
fine-grained, highly birefringent aggregates suggest
calcite (approx. 5%) or calcareous cement. Glau-
conite, not previously described in this sub-unit is
abundant as a constituent in this slide.
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Dug Ridge Units (cont'd)

18A Sandstone, medium-grained arenaceous to nearly homo-
genous quartzitic texture. Small amount (2%) of
opaque ilmenite altering to tan-white leucoxene.
Several unidentifiable grains disseminated throughout
groundmass.

19B Dolomite, microscopically similar to Log Mountain
Unit "27".
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Size Analysis

Procedures and Data

A number of representative clastic units were selected
from each measured section for size analysis. For the most
part, samples were selected which disaggregated easily by hand
in order to prevent any considerable loss of the finer-
grained constituents. A mortar and pestle was used to free
the grains from the cementing material. Samples which
proved difficult to disaggregate solely by hand, such as
those from several orthoquartzitic units, were carefully
crushed mechanically and then further reduced to individual
aggregates by handcrushing. Metaquartzitic samples which
broke across, rather than around, grains were avoided, since
a crushed sample would not accurately reflect the range of
grain sizes.

After crushing, a 100 gram test sample was obtained
by successively quartering the original crushed sample and
then sieving through a nest of standard sieves (U.S. Stan-
dard Sieve Series) in a Ro-Tap Automatic Shaking Machine for
the most part. Screens of eleven different diameters were

selected to represent various size ranges within the Wentworth
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grade scale (see Table II). The test samples were sieved for
ten minutes through a series of the six coarser-mesh screens.
This was followed by sieving the bottom pan material for ten
minutes through the remaining five finer sieves. Material
left in the bottom collecting pan after the second sieving
(230 mesh) was sieved by hand through a miniature U.S. Stan-
dard Sieve of 325 mesh. Each fraction was weighed on a
triple beam balance of 0.0l gram accuracy. The data ob-
tained from seiving are given in Tables III, IV, and V, and
histograms for each sieved sample are shown in Figure 12.

In certain cases, sieving data were combined to provide

equal grade intervals on the histograms.

Heavy Mineral Analysis

Procedures and Data

Among the samples from units selected for heavy min-
eral analysis, many were fine-grained and it was necessary
to accelerate separation by use of a centrifuge (Twenhofel
and Tyler, 1941, p. 87). The selected samples were first
disaggregated by hand and then thoroughly air-dried. A
quantity of the heavy liquid tetrabromethane (C2H2Br4)

(specific gravity 2.96 at 20°C) was placed in a centrifuge



TABLE II

RELATIONSHIP OF WENTWORTH GRADE
SCALE TO SIEVES USED IN
SIZE ANALYSIS

U.S. Standard

Wentworth Grade Scale Sieve Series

Size Opening Mesh

Term range Jﬁ_Scale in mm. Number

(mm. )

Granule 4-2 4.00 3.96 5
2.83 2.79 7

Very coarse sand  2-1 2.00 1.98 10+
1.41 1.40 14

Coarse sand 1-% 1.00 0.991 18%
0.707 0.701 25

Medium sand 5-% 0.500 0.495 35%
0.354 0.351 45

0.297%% 0.295 50%

Fine sand L-X 0.250 0.246 60%*

0.177 0.175 80%*

0.149%%* 0.147 100+

Very fine sand  %77% 0.125 0.124 120%

0.088 0.088 170%

0.074%% 0.074 200%*

Silt Yotee  0.062 0.061 230%

Clay <1/256

* denotes sieve sizes used in this study
*% indicates one-half interval based on the ratio of vf—



TABLE III

DATA OBTAINZD TRCM SIEVE ANALYSIS OF
SZLECTED UNITS FROM BEAVER RIDGE
Unit

Sieve

Yumber 1 2 5A 12 144 15D 15E (I) 15E (II) 16D
10 - - - - - - - - -
18 0,20% 0,56 0433 - w0415 0415 0435 .25
35 23410 14482 22,04 8,85 21.63 6,42 8,50 12,52 12,00
50 15,10 18,11 15,17 12.63 17,85 9,01 16,80 16,80 16,90
6C 11,513 6422 9,93 5,03 6400 20,50 3,90 4,30 5,30
80 9,45 10,00 94,40 8,17 9,11 5,60 6,20 10449  9.77
100 7484 8,03 7,71 5,73 7,68 4,02 5,86 7,05 8,00
120 5421 6464 4,00 16422 So04 5,10 12,35 7,15 6,01
170 14,50 5.71 ©.31 12,11 7400 2,01 10,03 6,15 8,25
200 8480  8.50 8,49 7,39 £,30 11,41 10.80 9,73 .90
230 3.50 12,19 8,50 8481 14,47 16,20 8432 14,02  7.45
325 0e8l 6432 2,17 11,67 2,20 9,00 14,05 8,40 12.80
pen 0e22 1,86 0.7S 3,01 0,60 3.50 2451 2490 3,25
Totel
per cent

weight ©9,93 98,96 96,89 92,62 99,88 100,02 99,97 ©S90.86 99,93
retained

* All velues indicate both actual weight (in grems), and percentage
weight reteined in eech gieve, besed on & 100 grem test sample.



DATA C3TAINED fRCHM SIEVE AVALYSIS OF

TASLE IV

SELZCTED URITS FRCOM LOG MOUNTAIN

Unit
Sieve
Number 1 24 4 5A 11 12 18 23
10 - - - - - Ll ) -
18 0039* 1.63 0.09 - 0027 - 104'3 -
35 21,21 18,60 6631 21,61 22,14 4,50 20,11 8631
50 15,02 12,00 2,00 18,01 14.89 14,23 14.13 10,17
&0 12,02 64,80 19,83 5091 0,37 15,88 6,7 7.32
g0 11,41 12,27 Tell 8637 9,11 11,30 9.83 8416
100 8,98 10,05 4,89 9,04 6,83 19,05 8.48 9,02
120 6,80 420 577 5.C0 4477 8,90 6,24 13,78
170 745 12.02 3443 7.13 8,86 6,77 13,00 9.21
200 11,10 17.70 11,71 8.71 8430 ©,92 11,89 9,39
230 3.00 Te30 15,33 12,02 8eR1 £.41 Te&T 12,01
225 209 1.14 S461 3.18 6,32 1.84 0,90 8.9
Ten - - 2¢39 0,51 0.02 1,07 - 3.81
Totel
por cont 100407 100,01 29497 ©9,99 100,00 0,87 ©9,95 10C,07
weight
retcined

¥ All values indiccte both actual weight (in grams), and percontage
weight retained in eech sieve, based on a 100 gram test sample,



DATA OBTAINZD FROM SIEVE

LYSIS OF
SELECTED UNITS FROM DUG RIDGE

[
Ay

Unit
Sieve
Number 3(1) 3(11) 4 5 84 104
10 - - - - - -
18 - - 0.15 0430 - 1.21
35 19,05% 8453 8,05 22,85 17.25 20.29
50 22,21 17,03 19,25 14,83 18,31 12,36
e 5,93 4,00 3.82 8.88 13.30 9,13
£0 11.1C 5.82 6428 2,02 14.96 8,71
100 10.55 f,01 5.01 7427 8.85 7402
120 13,16 13,02 14,72 5417 6400 6,00
170 0,26 10,43 sCTA 10,91 4,13 18,10
2r0 e 10,00 11,42 8426 £ 480 9.82
230 2.10 7413 11,20 7.64 5,75 4,14
325 1.29 12,84 8,67 3.91 4,13 0.53
pcn - 2,19 1.50 0.82 0443 -
Tole
per cont 09,35 00,99 99,91 £0,96 100,07 59,98
weipht

reteined

* A11 volues indicste both actual weight (in groms), end percentege
weisht retained in each sieve, based on 2 100 grom test samplo.
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tube and a ten gram test sample was added. The centrifuging
was carried out for approximately ten minutes at a moderate
speed to effect a thorough separation. After separation was
completed, a pipette was inserted below the base of the light
mineral fraction and the heavy minerals were drawn off into
the pipette and transferred to a filtering apparatus. In
certain cases, the light mineral fraction was washed,
thoroughly dried, and weighed. A temporary fragment mount
was then prepared from each fraction and examined under the
petrographic microscope to determine mineral content. The
descriptions provided in Krumbein and Pettijohn (1938,
Chapter 17) were used to aid in mineral identification.

Relative frequency of the various minerals was ob-
served and the scale derived by Milner (1929, p.386) and
shown in Table VI was adopted to symbolize the results ob-
tained. The data derived from the heavy mineral analyses

are given in Table VII.

Insoluble Residue Analysis

Procedures and Data

Samples of several limestones and dolomites from each

measured section, and of some slightly calcareous, or



TABLE VI

SCALE FOR RECORDING RELATIVE ABUNDANCE OF
MINERALS BY ESTIMATION

Term Symbol
Flood . . . . . . . « « « « o .« . F
Very abundant . . . . . . . . . . A
Abundant . . . . . . . . . . . . a
Very common e e e e e s e e C
Common . .« -« « « « « o« « « o o & c
Scarce . . . . ¢ 4 e e e e e e s
Very scarce . . . . . . . . . . . S
Rare . . . . « + « o + v 4 . . r
Very rare . . . . . . . . o .« . . R

After Milner (1929, p. 386)
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TABLE VII

DATA OBTAINED FROM HEAVY MINERAL ANALYSIS

Unit Percentage Mineral Identification and Relative
of Heavy Abundance
7 Minerals
2Bl 0.75% hematite (F); limonite (a); zircon (r);

tourmaline (r); apatite (?) (R);
glauconite?)

B15D 0.65% hematite (F): limonite (a); ilmenite (r);
leucoxene (R); chlorite (r); (glauconites)

B15E 22.00% hematite (F); limonite (A); chlorite (r);
pyrite (R).

B18D 0.50% hematite (A); limonite (C); chlorite (S);

» muscovite (S).

3L2A 0.78% hematite (A); limonite (c); zircon (r);
tourmaline (r); pyrite (?) (R).

L4 0.91% hematite (A); limonite (c); zircon (r);
tourmaline (r); pyrite (?) (R).

L4 0.91% hematite (A); limonite (c); tourmaline (R);
garnet (?7) (R); umidentifiable (R).

.12 18.80% hematite (F); limonite (A); zircon (R);
unidentifiable (R).

.18 trace hematite (a); limonite (C); chlorite (?)

, (r); pyrite (R).

D3 L10.E0% hematite (F); limonite {c).

D4 trace chlorite (Z) (F).

DA 31.50% hematite (A); limonite (C); ilmenite (S);
leucoxene (r); pyrite (?) (R).

D188 0.61% hematite (C); limonite (S); ilmenite (S);

leucoxene (R); zircon (R).

liased on 10 gram test sample 4p = Dug Ridge Unit
B = Beaver Ridge Unit 5glauconite, although
L. = Log Mountain Unit present, was not sep-

arated with tetrabrom-
ethane.
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dolomitic units, were digested in hydrochloric acid to deter-
mine the character of the insoluble residues. A fifty gram
test sample was disaggregated by hand, placed in a 250 cc.
beaker and covered with cold, dilute hydrochloric acid. The
mixture was allowed to stand until all the carbonate mater-
ial was completely dissolved. After digestion was complete,
the acid solution was decanted, and the residue was filtered,
washed, air-dried, and weighed. After weighing, the residue
was examined under the binocular microscope to determine
the mineral constituents. The data obtained from insoluble

residue analysis appear in Table VIII.

Iron Content Analysis

Procedures and Data

It was noted that many of the units in the measured
sections contained an appreciable amount of iron oxide
coatings or cement, or both. Four representative ''type’
units from the three sections were selected for determina-
tion of iron oxide content. A ten gram consolidated test
sample was placed in a 100 cc. beaker and covered with 20 cc.

concentrated hydrochloric acid and 10 grams stannous



TABLE VIII

DATA FROM INSOLUBLE RESIDUE ANALYSIS

Unit Per cent Weight Description of Insoluble Residue
of Insol¥ble
Material
B7 23.47% quartz
B8 22.8% quartz
B17A 19.0% quartz; some chert (?)
B17B 42.0% quartz; some chert (?); clay
material
L "27" 20.8% chert (?) (65%); clay (35%)
D6B 82.0% mostly clay; some chlorite (?)
D9C 89.0% glauconite (70%); quartz (20%);
clay (10%)
D11 56.0% mostly clay; some quartz
(approx. 20%)
D128 30.0% clay
D19A 62.0% clay; some quartz
D19B 11.7% quartz (chert (?)) (60%); clay

1Based on 50 gram test

sample.

101
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chloride (Twenhofel and Tyler, 1941, p. 38). The mixture
was then gently boiled for approximately one hour until all
the red or yellow coating disappeared. 1In all cases as the
iron oxide cement dissolved during boiling the sample dis-
aggregated. The disaggregated, iron-free particles from
each sample were then washed, filtered, dried, and weighed.
The loss of iron oxide was then computed as the difference
between original and final weights. The results from this
analysis are compiled in Table IX. Units bearing a close
resemblance to the type units selected and which might be
expected to produce similar results are also listed in the

table.

Analysis of Sedimentary Structures

Procedures

A collection was made of the many various primary and
lithologic structures exhibited in many units of the mea-
sured sections. A listing of the occurrence of these fea-
tures, by rock type, was given previously in Figure 7, page
22, and a more specific tabulation of the major features the

writer observed in certain units of the measured sections is
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TABLE IX

DATA FROM IRON CONTENT ANALYSIS

"Type" Similar Units Percentage Weiﬁht of Iron
Unit Oxides
B15E B14B, B14D, Bl8, 20.70%
L9, L10,
D2, D1l4A
L12 L11, D10 17.50%
D3 none 11.90%
D8A L16 30.00%

lpased on weight lost from 10 gram sample.
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shown in Table X.

In the follcwing paragraphs each structure is des-
cribed and the important measurements relating to each are
listed. Arrangement of the descriptions has been organized
according to definite, or probable, mode of origin of the

Structures.

Laboratory Data

Structure of Definite Inorganic Origin

Wave Ripple Marks. By far the most abundant type of

primary feature exhibited by the Rome formation is the rip-
ple mark, the wave, or oscillation ripple mark being the
most common. This feature is preserved characteristically
throughout most exposures in the fine-grained siltstones of
the formation (see Fig. 9, p.28), but is rarely found in
coarser~ or finer-grained units. Figure 13 illustrates two
examples of ripple marks in situ. They appear not to be
restricted to any particular horizon within the formation.
Many varieties can be found, but the most common exhibit

symmetrical or nearly symmetrical crests and troughs in
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Table X

Summary of Primary, Lithologic, and Other Features

Observed in the Measured Sections

Section Unit or Type of Feature Observed
Sub Unit
5A Fragment of Olenellus thompsoni
12B Wave ripple marks
Beaver 12C Wave ripple marks
Ridge 14D Wave ripple marks, flow casts
15A Wave ripple marks, mud cracks,
"tubes"
15B Wave ripple marks, mud cracks,
"tubes"
2 Cross-bedding and cross lamination
9 Wave and current ripple marks, mud
cracks
10 Wave and current ripple marks,
"tubes"
Log 12 Worm tubes (?)
Mountain 18 Nodular structures
23 Obscure structures
24 Boudinage (?)
25 Ripple marks
2 Halite casts and molds
3 Interference ripple marks
4 Mud cracks, striations, tracks,
trails, Olenellus (?)
Dug 7 Worm tubes, ''fucoids'", rain
Ridge prints (?)
8B Obscure structures, ''trails"
14A Ripple marks
14B Mud cracks, flow casts, swash
marks
14c Mud cracks, accretions

e e e e e ———
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B

Figure 13. Primary features of the Rome formation in situ.

A. Ripple marks at the Dug Ridge exposure. B. Ripple
marks at the Log Mountain exposure.



parallel, sub-parallel, or rarely, anastomosing patterns.

The ridges of the wave ripple marks show all variations

from sharp-crested, as shown in the lower portion of Figure
14A to rounded crests (Fig. l4B), or nearly flat and arcuate
crests (Fig. 15). Medial ridges are common. Many other
variations, too numerous to list here, have been noted by
the writer, especially those summarized in Shrock (1948,
Figs. 72, 74, and 78).

The wave lengths (crest to crest) of samples of wave
ripple marks taken from Beaver Ridge (Fig. 14B), and Dug
Ridge (Fig. 14A) averaged 4 to 5 cm., and the amplitude
(trough to crest) 3 to 5 mm., giving an average ripple index
(wave length divided by amplitude) of 10. Samples from Log
Mountain (see Fig. 13B ) have an average ripple index
of 6; those from Ray Gap (Plate I, Locality 8; Fig. 15)
have an average ripple of nearly 12, while the ripple index
of those 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-
ticnal properties of these features in situ due to the fact

that they have all been subjected to rotation and translation
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B

Figure 14. Wave ripple marks from the Rome formation.
A. View of ripple-marked bedding surface at Dug
Ridge. B. Specimen 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. Specimen (upper surface) collected at
Ray Gap.
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by compressional forces from their original position.

Current Ripple Marks. Current ripple marks, although

present in the Rome formation in the same lithologies as
wave ripple marks, are not as abundant as the wave-form
variety, and have been accurately identified only rarely by
workers studying the formation (Harvey and Maher, 1948,

p. 287). Several examples were identified by the writer
during the course of this study. One unusual specimen
(ripple index 7) from the Dug Ridge section, Unit 8B, shown
in Figure 16A, was identified as an uncommon type of current
ripple mark (Shrock, 1948, fig. 50, page 95).

The more common type of ripple mark (Figure 16B)
found in the formation has often been confused with swash
marks, which are also abundant in the Rome formation. In-
deed, many workers prefer to use the term swash marks
(S.W. Maher, personal communication, 1962; Harvey and Maher,
1948, fig. 3, p. 288) instead of current ripple in referring
to these structures. The writer, however, has collected
several specimens 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. 657),

has designated these features as current ripple marks. An
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« 4

Figure 16. Current ripple marks from the Rome formation.
A. Specimen collected from Dug Ridge. B. Specimen
collected from Bull Run Ridge.
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additional factor contributing to this latter identification
is that micaceous and coarse-grained material was found con-
centrated in the troughs of the ripples in several samples,
directly in front of the steep side of the crests. This
feature is more characteristic of current ripples than
swash marks (Shrock, 1948, fig. 54, p. 101).

The term swash marks, as applied to features des-
cribed later in this chapter, has been restricted to struc-
tures similar to those cited by Shrock (1948, fig. 89, p.
129). The ripple index of the current ripple samples rangec
from 13 to 28.

Lobate Ripple Marks. Variations of the ripple mark

having a lobate, or linguoid appearance (the counterparts
representing the underside of a layer and appearing as oval
depressions) were found at several exposures (Plate I,
Localities 1, 15, 18, and 19). One example is illustrated
in Figure 17. The dimensions of the oval depressions in
this type average 5 to 10 cm. in length, 5 cm. wide and

5 mm. deep. Shrock (1948, p. 94) states that this variety
is not unusual and probably was formed under conditions
similar to wave ripple marks.

Interference Ripple Marks. An interesting and unusual
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Figure 17. Lobate ripple marks from the Rome formation.
Specimen, collected from Beaver Ridge, shows counter-
part of ripple mark on underside of layer.
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variety of wave ripple mark found in several Rome exposures
is the interference ripple mark (Fig. 18), which develops as
the result of ordinary waves breaking up into two sets of
oscillations crossing each other (Twenhofel, 1932, p. 658).
They have also been termed ''tadpole nests", since strikingly
similar features have been found by tadpoles swimming in
shallow ponds (Maher, 1962, p. 138). However, such organic
origin has been discounted by the writer for these features
observed in the Rome formation. The interference ripple
marks collected from the Rome exhibit small (2-3 mm., aver-
age diameter), pit-like depressions, surrounded by sharp-
crested to slightly rounded ridges (1 mm., average depth).
The depressions commonly have a rounded, somewhat polygonal
outline, although several nearly rectangular ones have been
observed. The more rounded varieties often may be mistaken
for raindrop or fcam impressions (''bursts''), but the rela-
tively fla: troughs and interconnected pattern of the rip-
ple marks serve to distinguish between the two types of fea-
tures. Twenhofel (1932, p. 658), has postulated that very
shallow isclated ponds, or lakes, or the ends of offshore
bars may furnish favorable conditions for the formation of

interference ripple marks.
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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 structures which the writer has

designated as swash marks were collected from fine-grained
siltstone at two exposures (Plate I, Localities 2 and 3).
This feature, similar to those illustrated in Shrock (1948,
fig. 89, p. 129), is marked by a nearly dendritic pattern of
thin (1-2 mm. diameter; 1 mm. high), hairlike ridges of up
to 10 cm. in length. The overall pattern of the ridges ap-
pear to be slightly arcuate, but this characteristic is not
well defined. The counterparts, on the underside of the
covering layer, were not well preserved. Foam impressions
have been found associated with this feature in the Rome
formation (Harvey and Maher, 1948, p. 287), but not by the
writer. These marks are indicative of waning waves which
advance over a beach as swash, forming imbricating sand
ridges as they progress inland (Shrock, 1948, p. 128).

Rill Marks. Features similar to the counterpart of

the swash marks described above were noted at several expo-
sures (Plate I, Localities 2 and 3), but were poorly pre-
served and could not be collected. They have been desig-
nated by the writer as rill marks. They are marked by tiny
(1-2 mm. wide) grooves forming a dendritic pattern across

the upper surface of a bed. Shrock (1948, pp. 128-132) has



117
described their origin in detail.

Rain Prints. Rain prints were collected from a

stratum of thin-bedded, somewhat calcareous shale in Unit 7
of the Dug Ridge section. The rain prints form separate,
rounded depressions, 1-2 mm. in diameter, and 1 mm. deep.
They were distinguished from interference ripple marks by
their somewhat smaller size and consistent, nearly rounded
outline and rounded troughs. This structure was not defi-
nitely identified in any other unit or horizon in any of the
measured sections; although the lithology in which it was
found is similar to that cited by Harvey and Maher (1948,

p. 289).

Mud Cracks. Mud cracks and mud-crack fillings are

abundant in the Rome formation and have been reported from
many exposures (Plate I, Localities 1, 2, 3, 5, 6, 7, 12,

13, 14, and 15), although Harvey and Maher (1948, p. 287)
state that they are more common in western belts than in
eastern belts. The writer has observed many varieties of
mud cracks on bedding surfaces as well as mud-crack fillings,
which appear both on bedding surfaces and on the undersides
of overlying strata. One specimen, illustrating a mud-

cracked bedding surface in which the cracks have been filled
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with a lighter-colored, sandy material, is shown in Figure
19. The true, fissure-like mud crack served as the only re-
liable indicator of the bedding surface. On the other hand,
cracks which exhibit fillings, in partial or complete relief,
or networks of fillings alone, have been observed both on
bedding and underlying surfaces and can only be used to de-
termine sequence of beds when carefully examined in place.

If the mud-crack fillings have become disrupted or
disjointed in any way there is a tendency to confuse them
with "worm tubes', since they are similar to these organi-
cally produced features (Figs. 25 and 26 pp.133-134). The
writer has examined many specimens of both types and has
concluded that all those which exhibit very irregular cross
sections, taper to a point without appearing broken,
possess patterns which criss-cross, intertwine, coalesce,
or otherwise do not have the regular appearance or pattern
of mud cracks, are best regarded as organic in nature; these
will be discussed in a later section.

The majority of mud cracks and fillings observed ex-
hibit polygonal networks with rectilinear or curvilinear
sides. The enclosed area in a single polygon ranges any-

where from 1 to over 15 cm. on a side, and 2 mm. deep. This
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Figure 19. Mud cracks from the Rome formation. A. Upper
surface of specimen from Dug Ridge, showing light-
colored mud-crack fillings. B. Mud-crack fillings in -
relief viewed from underside of layer from Beaver Ridge,
Unit 15A.
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feature has been found in siltstones, shales, silty shales,
and fine-grained sandstones, including those which appear to
be slightly metamorphosed.

Laminations and Cross-Laminations. Certain litho-

logic types in the Rome formation, such as silty shale,
siltstone, or sandstone, commonly exhibit parallel lamina-
tions on various scales within individual layers (Fig. 11).
Individual laminae range in thickness from 0.1 to 0.5 mm.

in thinner-bedded units, up to 2 to 3 cm. in thicker-bedded
units, and are from 1 mm. up to 3 cm. apart. Cplor changes,
often of a repeated, or cyclic nature, serve to mark the
existence of laminae of differing composition within a sin-
gle layer (Fig. 11). Often, however, these color changes
denote ancient zones of weathering of varying degrees within
essentially similar material. In such cases, common in the
Rome formation, true (primary) laminations cannot be desig-
nated.

Many of the coarser-grained laminated units exhibit
cross-laminations, where laminae are at an angle to the top
and bottom surfaces of a layer, or to other horizontal
laminae (Dug Ridge, Units 2A and 4). Cross-laminae differ

in composition from the enclosing rocks, and in almost all
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cases observed by the writer, glauconite is the chief mineral
constituent forming cross-laminations. This feature ex-
hibits the same range of thickness and separation as do
parallel, horizontal laminae, but are developed at shallow
to moderate (from 1° up to 25°-30°) angles to the bedding
surface. The many variations exhibited by this feature, and
the fact that they are often deformed or disrupted, makes
them difficult to interpret correctly, especially wheﬁ at-
tempting to determine the top and bottom of a layer.

Flow Casts. Certain unusual features observed on the

undersides of thin, fine-grained, maroon siltstones and
sandstones (Dug Ridge, Unit 14B; Beaver Ridge, Unit 14D)
have been termed flow casts (Fig. 20), after those cited
and described by Shrock (1948, pp. 156-161). These features,
formed by the flowing of soft, hydroplastic sediments when
unequally loaded with depositing sand, are preserved only
as casts on the undersurface of the compacted sand layer;
they have been found in this position in two exposures.
Commonly, this structure is characterized by rounded, lo-
bate, linguoid, or irregular folds (0.5 to 2.0 cm. high)
and oval depressions (0.5 to 1.0 cm. deep) as shown in

Figure 20. However, many flow casts often exhibit linear,
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Figure 20. Flow casts from the Rome formation. A. Speci-
men from Beaver Ridge Unit 14D. B. Specimen from Dug
Ridge Unit 14B.
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tapering, and somewhat streamlined folds and corresponding
depressions (Pettijohn, 1958, p. 181), but examples of this
latter type have not been found by the writer.

Vugs and Cavities. This feature was found in several

rock types only in the Dug Ridge exposure. Although cavi-
ties of this type are listed here, they probably formed
chemically by differential solution, but are not necessarily
.truly secondary, since they may have been formed before
lithification was completed. The cavities the writer has
observed were found mostly in oolitic hematite, and in
hematitic-glauconitic sandstone layers. They ranged from

l cm. to 3 cm. in length and width. They are commonly

lined with minute calcite (aragonite ?) crystals and are
often associated with calcite-filled seams and joints within
the rock.

Halite Crystal Casts and Molds. One of the most un-

usual and interesting sedimentary features the writer has
observed in the Rome formation is that of halite crystal
casts and molds. Abundant specimens were found well-pre-
served, in a very thin-bedded, greenish-tan, silty shale at
Ray Gap (Plate 1I. Locality 8), and several samples were

also collected from thin-bedded, maroon-tan siltstone layers
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in the Dug Ridge exposure. Four examples are shown in Fig-
ures 21 and 22.

Previous occurrences of halite crystal imprints in
the Rome exposed at War Ridge (Plate I, Locality 14), have
been described by Brooks (1955, pp. 67-71). Shrock (1948,
PP. 146-149) has described the origin of these features in
detail. The casts or pseudomorphs, composed of clastic mud
and silt are believed to be formed by the deposition of
material into voids left by dissolving (or dissolved) halite
crystals. The casts are preserved, therefore, only in re-
lief on the underside of a layer. Conversely, the im-
pressions, imprints, or molds are found only on the top sur-
face of the underlying layer.

The fact that the original crystal may have been
partially, or almost completely buried, before dissolving,
coupled with a probable random orientation, has produced
clastic, protruding casts and molds, not only of complete
crystals, but also faces, corners, edges and other portions.
During the growth of halite crystals, edges grow faster than
faces, and as a result "hopper''-shaped and skeletal, clastic
casts and molds are developed. Many of the specimens found

by the writer were also ripple-marked, or closely associated
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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 specimen from Ray Gap
showing partial halite crystal imprints and molds
(circled).
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Figure 22. Halite crystal casts from the Rome formation.
A. Close-up (x10) of a partial ('"hopper''-shaped)
halite crystal cast. B. Close-up (x2) of halite
crystal casts in relief.
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with ripples.
Commonly, the casts and molds are nearly cubic, and
average 2-7 mm. on a side, with a height (or depth) of 1-3
mm. Brooks (1955, p. 70) and Shrock (1948, p. 148) state
that these features are commonly formed in shallow pools on
mud flats by the evaporation and concentration of saline

waters.

Structures of Probable Inorganic Origin

Accretionary Structures. Many accretionary struc-

tures, and other non-linear bedding plane irregularities of
a similar nature, such as those shown in Figure 23, were
found at several localities (Dug Ridge, Unit 14C; Beaver
Ridge, several units). The accretions commonly measure 5
to 20 cm. in diameter and 15 to 20 cm. in height. They
often have an irregular spherical to hemispherical shape.
Although perhaps resembling fecal pellets, coprolites, or
other organic traces commonly described in the literature,
the writer has tentatively classified them as primary, in-
organic, accretionary structures because of the lack of
supporting evidence to the contrary. As such, their origin

may be due to deformation or disruption prior to lithification,
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Figure 23. Probable accretionary structures from the
Rome formation. Collected from Beaver Ridge.
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or perhaps they are similar in origin to the flow casts
previously described, but preserved on top of layers rather
than on the undersides.

Miscellaneous Structures and Surface Markings. A

multitude of linear and non-linear structures have been ob-
served in the Rome formation at many exposures and in many
different rock types. Some are seen in conjunction with
other features described and illustrated in this chapter.
Grooves, depressions, holes, ridges, striations, and pro-
tuberances of various sizes and shapes have been examined,
but cannot be definitely classified in the categories

listed above. However, in the opinion of the writer these z®
primary, and inorganic in nature. Organically formed
coprolites, grooves, trails, burrows, or ''fucoids' may be
strikingly similar to many of these markings, but an organic
origin, although not ignored, has not been postulated for
these structures due to the lack of observable supporting

evidence.

Structures of Definite Organic Origin

Unaltered Fossil Remains. Two molds from Beaver

Ridge (Unit 5A) and Dug Ridge (Unit 4) have been identified
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as portions of the remains of the trilobite Olenellus. Only
in the Beaver Ridge occurrence, however, was the specimen

definitely established to be Olenellus thompsoni. These two

specimens are the only structures that the writer has been
able to assign to a definite organic origin with complete

confidence.

Structures of Probable Organic Origin

Trilobite Tracks or Trails. Several structures were

found in different lithologies in the measured sections and
elsewhere which strongly indicate a possible organic origin.
Among these, two types which suggest trilobite trails and
tracks have been studied by the writer. Figure 24 illus-
trates one of these types occurring at several localities
(e.g., Dug Ridge, Unit 8B). This type has been tentatively

identified as being cf the Rusophycus or Cruziana type.

However, positive identification is uncertain because of the
poor preservation of most of the samples collected. One of
these types has been reported previously from the Rome
(Brooks, 1955, p. 70) but some doubt still exists in the
mind of the writer.

The structures are bilobate mounds, 10 to 15 mm.
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Figure 24. Probable trilobite trails from the Rome formation.
Four possible examples of the genera Rusophycus or
Cruziana are illustrated.
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across, transversely wrinkled with furrows and divided by a
relatively deep medial groove or furrow averaging 5 mm.
deep. The lower left hand specimen in Figure 24 is a typi-
cal example. Cruziana and Rusophycus are similar forms
which have been classified as trilobite resting tracks or
""mests'" (Hantzschel, 1962, pp. W189 and W212; Seilacher,
1956, Tafel 8).

The second type has been tentatively classified by

the writer as Diplichnites, a trilobite walking track. This

type, very similar to those described by Hantzschel (1962,
p. W191) and Seilacher (1956, Tafel 8) is characterized by
a pattern of small, parallel, 1 to 5 mm., groove-like fur-
rows arranged in two parallel, winding rows. Samples from
Dug Ridge (Unit 8B) have exhibited these characteristics

and at least a tentative classification of Diplichnites

appears in order.

Worm Tubes, Burrows, Casts, and Trails. Several fea-

tures strongly resembling burrows, tubes, casts, or other
markings made by worms have been observed by the writer in
siltstones and sandstones (see Fig. 9, p.28) at several
exposures (see Table X, p.l105). Features of this type from

the Rome formation, as shown in Figures 25 and 26, have
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Figure 25. Probable worm markings from the Rome formation.
Specimen collected from Log Mountain.
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Figure 26. Probable worm markings from the Rome formation.
Specimen collected from Beaver Ridge.
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been described as worm burrows by Harvey and Maher (1948,
pp. 287-289), and are tentatively designated as worm features
in this study. The cast-like trails probably represent
ridges of excrement egested by worms. In addition, depres-
sions, tubes, or grooves associated with these features, and
similar in appearance and patterns, are probably worm bur-

rows. Many resemble Arthrophycus (Phycodes) but have not

been so designated in this study as they have by other work-
ers (Seilacher, 1956, Tafel 8; Harvey and Maher, 1948, p.
289).

The majority of worm-like features in the Rome are
commonly tubular, or somewhat flattened, ridges, which inter-
twine, branch, criss-cross, and are often connected to one
another. They may reach lengths up to 15 cm. and widths up
to 1 ecm. Often, they appear clubshaped with tapered ends.
They may occasionally be confused with disjointed segments of
mud-crack fillings or other inorganic features, but are more
rounded in cross section.

Miscellaneous, Obscure, or Doubtful Structures. In

addition to the features of probable organic origin described
above, many structures of varying patterns, shapes, and

sizes have been observed, and are here tentatively classed
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as primary and organic in nature. Included in this category
are structures resembling those in Figure 23, p.128 , but
which more closely resemble coprolites or fecal pellets;
fucoidal structures similar to those shown in Figure 24,
p.131 , but of doubtful or indefinite classifications; ob-
scure structures slightly resembling winding trilobite
trails; and miscellaneous tubular structures vaguely resem-
bling worm burrows or casts. In addition to these, many
other markings of dubious identity have been classed as or-
ganic in origin due to their close association with struc-

tures of more definite organic affinities.

Summary of Laboratory Data

Many of the conclusions which can be drawn from an
analysis of the foregoing laboratory data are of a general
nature due to the selectivity of the sampling techniques.
However, certain features and trends gain significance and
add to the understanding of the formation examined when
viewed in summary fashion. The significance of these fea-
tures and trends, and the writer's opinions concerning them
will be discussed in later chapters.

Megascopically, the Rome formation appears to be quite
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complex. Petrographic and binocular study, however, serves
to identify several general lithologic associations common
to the three measured sections which may simplify the des-
cription of the formation. Among the most common of these
are the pure quartz, quartz-glauconite, quartz-iron oxide,
and quartz-muscovite sandstones and siltstones; the argil-
laceous, ferruginous, chloritic, and quartzose shales; and
the argillaceous and siliceous limestones and dolomites.

Much of the quartz noted in the units studied microscopically
appears to be sub-rounded to sub-angular and occasionally
exhibits frosted surfaces and secondary growths. The abun-
dance of iron oxide cement, coatings, and discrete accumu-
lations has been established by microscopic examination and
iron content analysis; however, other types of cementing
material are common, often within the same unit.

Glauconite, both of the micaceous and ovoid habit,
has been identified abundantly in the units studied, and
occurs in most rock types, including limestones and dolo-
mites. Heavy minerals, excluding iron oxides and glauconite,
although present, are not abundant. The most stable minerals
are more common, namely sub-rounded to sub-angular zircon,

ilmenite, leucoxene, and tourmaline, with minor amounts of
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pyrite. Many of the insoluble residues indicate that the
small number of calcareous units present in the formation
are almost never completely pure, having quartz, clay and
chert as common constituents.

The data from size analysis, while not conclusive,
are interesting. The sorting indicated by the histograms is
fair to poor for almost all units examined, and the pre-
dominant size range for most units appears to be fine to
very fine sand. The amount of true silt-sized particles
within the selected units was not so great as had been ex-
pected from microscopic and megascopic examination, the
majority of the ''silt'' particles actually being very fine
sand. The overall patterns of the histograms are not indi-
cative of a single, particular environment; however, this
fact in itself may be of significance.

The abundance of wave and current ripple marks, and
mud cracks, and the occurrence of associated swash marks,
rain prints, cross-laminations and other primary features of
inorganic (mechanical) origin is significant, as will be dis-
cussed further in later chapters. Measurements of cross-
laminations although not always reliable, commonly indicated

deposition from an eastward-flowing current.
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Most features studied strongly imply deposition in
shallow waters associated with the littoral, transit;onal,
or neritic zones, or perhaps a combination of all three.
Certain features particularly suggest lagoonal, deltaic, or
similar transitional environments. The halite casts des-
cribed may be an indication of concentrations of highly sa-
line waters, presumably in shallow pools on mud flats, but
most probably of a temporary or highly restricfed nature.
Tracks and trails of probable worm or trilobite origin in-
dicate active, if ndt abquant, organic life which persistec
through the deposition’of the sediments in the formation.

The most significant characteristic implied by lab-
oratory data of most, if not all, of the Rome formation is
its probable deposition in érshallow water environment.
Various laboratory data given from portions of the formation
indicate deposition in mixed or transitional environments,
while other data indicate neritic, or shallow marine, en-
virongents. A complete environmental transition from shal-
low marine to littoral, from east to west, may be postulated
from only the data given for the three measured sections;
however, the conclusion is subject to comparison with other

exposures and therefore tentative. Even so, the postulation
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is supported by the lithologic associations determined
through microscopic analysis.

The associations determined in this study are regarded
by Krumbein and Sloss (1959, pp. 360, 362 and 367) as repre-
senting a mixture of sediments deposited in a possible transi-
tion from a tectonically stable, or slightly unstable shelf,
to a slowly subsiding miogeosyncline. This latter deposi-
tional basin and the adjoining, perhaps slightly sloping,
shelf are characterized for the most part by a combination
of the previously mentioned environments. This may be sup-
ported by the fact that size analysis did not reveal a sin-
gle, significant trend, but perhaps reveals a mixture of
trends representing different environments.

bertain data indicate deposition progressed under
oxidizing conditions, other data suggest a slightly reducing
environment. The littoral zone provides fluctuations of the
water level sufficient to account for these changing con-
ditions, and also for the fact that many of the sedimentary
structures 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 instability
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but may be a reflection of limited transport instead. Thus,
other evidence of stability is not contradicted. As a matter
of fact, a tectonically stable shelf that may have existed
over a long period of time would seem to account for many of
the primary features, the varying degrees of reworking of
the sediments as shown by the sub-rounded detrital grains,
and the red beds, and other characteristics of the formation.
The red beds in the Rome are probably a combination of post-
depositional, reworked, and chemical red beds (Krynine, 1949,
pp. 60-68), although the data are not sufficient to determine

the relative quantities of each type present in the formation.



CHAPTER V

COMPARISON OF THE MEASURED SECTIONS WITH OTHER EXPOSURES

Stratigraphic and Paleontologic Relationships

Stratigraphic Position

The stratigraphic position of the Rome in relation to
other formations in the majority of exposures throughout east
Tennessee is ultimately dependent upon the structural nature
of the major and minor thrust faults with which ii is nearly
always associated.

The Rome, as previously stated, is topographically the
highest formation present in a ridge exposure, in many cases,
having been thrust over younger, post-Rome formations. This
is especially true in the eastern sections of the Valley and
Ridge province. Quite often, however, as in the measured
sections described in Chapter III, it is not the highest, or
youngest stratigraphically within the thrust-faulted block;
adjacent, overlying, younger formations, such as the lower
members of the Conasauga group have been moved with the Rome.
The younger formations are not prominent and are poorly ex-
posed, generally forming the valleys which lie adjacent to

142
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the Rome ridges. Hence, the contact between the two is unex-
posed or partially covered in many cases.

Except for a few localities in northeast Tennessee
where it is in normal contact with the underlying Shady
formation (Plate I and Fig. 1, Localities 9, 10, and 11), the
Rome is generally thrust over successively younger post-Rome
formations progressing northwestward across the Valley and
Ridge province. The resulting stratigraphic throw in major
thrust faults increases in the same direction.

There is a general tendency for the Rome to overlie
Middle and Upper Cambrian Conasauga formations in the eastern
and central belts of the province (e.g. Moseley Ridge, Hawkins
County, Tennessee), formations of the Lower and Middle Ordo-
vician Knox and Chickamauga groups in the central and western
portion of the Valley (e.g. Plate I, Localities 1, 2, 3, 14,
and 18), and Mississippian formations near the extreme
western edge of the province (e.g. Short Mountain, Hancock
County, Tennessee and several other localities within the
area of the development of the Hunter Valley and Whiteoak

Mountain faults).
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Paleontology

As noted in Chapters III and IV the writer has found
only two fragmentary fossil specimens in the exposures he has
examined. As previously shown in Figure 3, however, several
other species have been reported from the formation in east
Tennessee (Fox, 1943,p. 162; Rodgers and Kent, 1948, p. 5;
S.W. Maher, personal communication, 1962). The presence of
probable trilobite and worm tracks and trails and other possi-
ble organic structures have been discussed by the writer
(Chapter IV) and others (Brooks, 1955, p. 70; Harvey and
Maher, 1948, p. 287).

Including all occurrences, however, complete and undis-
turbed fossil remains are scarce in the formation. This may
be a reflection of the relative. - scarcity of organic life
during the early Cambrian epoch, the destructive effects of
tectonic activity, or the absence of pre-requisites for
fossilization.

The poor fossil record, coupled with the disrupted na-
ture of much of the formation, make it extremely difficult to
trace distinct fossiliferous horizons or zones which may

exist in the Rome. In comparing the measured sections of
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this study with other exposures (Plate I, Localities 4, 7, 14,
and 16) and with descriptions cited in the literature, the
writer can only conclude that fossils seem to appear more con-
sistently and abundantly in shales immediately below lime-
stones or other calcareous units near the base of the forma-
tion.

In the localities examined by the writer, structures of
probable organic origin appear to be generally more abundant
in the shales, dolomitic siltstones, siltstones, and sand-
stones within those upper portions of the formation which
seem to reflect a more shallow water or sub-aerial environ-
ment. This relationship, however, may be more apparent than
real since much of the formation has been disturbed, and re-
mains which may have been preserved in the lower portions of

the formation may have been obliterated.

Presence of Possible Marker Beds

Any useful comparison of Rome exposures and, indeed,
resolving the whole problem of the stratigraphy of the forma-
tion, depends upon establishing significant marker beds which
can be traced. The writer has investigated the possibility

that distinctive marker beds may exist within the formation,
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but has met with only limited success. As previously noted,
definite fossil horizons could not be established, and their
usefulness has tentatively been discounted.

In examining the measured sections 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 as a marker. Although it was not
observed at Dug Ridge, the writer has established and traced
the presence of this unit at several exposures, including
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 exactly the same
lithology at each exposure, it is generally a 2-6', thick-
bedded, tan to grayish-white, quartzitic, somewhat glauconite
sandstone, slightly maroon in color on weathering. Given
the presence of the Rome and Pumpkin Valley formations, the
writer believes that it would not be difficult to establish
also the presence of this unit or to trace it across strike
within other exposures in the western and central Valley
and Ridge. At this writing, the writer believes that the
bed doubtfully exists in belts south of the Shook's Gap ex-

posure (Plate I, Locality 7) or within the eastern phases
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of the formation in northeast Tennessee. Between exposures
within the central and western belts, however, the bed may
prove useful.

Another bed with which the writer has had limited
success is a cross-laminated siltstone - 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' below the topmost sandstone
at Bull Run Ridge, Pine Ridge, and War Ridge. 1Its value as
a marker bed outside these few belts cannot be definitely
established; more work is needed to trace it thoroughly.

A medium (1'), green, silty shale layer was noted at
Log Mountain, Lee Valley, and War Ridge some 20'-30' below
the top of the formation. The value of this unit for cor-
relation outside these areas has not been definitely estab-
lished due to the fact that in the exposures to the south,
the first appearance of a similar green clay shale layer
occurs some 50'-100' below the top of the formation.

The correlation of distinctive units within the cen-
tral portion of the Rome formation is extremely difficult.

Similar distinctive units were identified at different
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exposures, but position relative to the top of the formation
was variable and overlying and underlying lithologies fol-
lowed no set pattern.

The appearance of limestones and dolomites generally
marks the lower third of a Rome exposure (Chapter III and 1V,
and Plate II). 1In certain northwestern exposures (Pine
Ridge, Lee Valley, and Log Mountain), however, limestones
and dolomites occur throughout the Rome section, and in
northeast Tennessee, limestones and dolomites are profusely
abundant. In spite of these restrictions, however, the
carbonate relationship may find some general, if limited,
use in the correlation of certain Rome exposures throughout
central or western belts.

As with the probable organic structures noted above,
inorganic primary structures appear to occur more abundantly
in the upper portions of the formation where characteristics
denoting transitional environments are more pronounced.

This relationship is a general one, however, and the writer
has had little success in establishing a specific zone or
marker bed of this type. On the other hand, Harvey and
Maher (1948, p. 289) suggest that the rain print horizon

which they found in several localities may be useful in this



regard.

For the most part the general relationships cited
above have been ascertained only for Rome exposures within
the central and western belts of the Valley and Ridge prov-
ince; little work has been done by the writer in locating
possible marker beds in the more calcareous southeastern
phase of the formation, especially in northeast Tennessee.
Because of the constantly changing nature of Rome lithology,
several marker beds are needed not only within the top of
the formation, but also within the middle and lower portions.
In the writer's opinion no single marker bed correlating
all Rome exposures throughout the Valley and Ridge province
exists. In addition, since the thickness of the formation
apparently increases in a southeasterly direction (Fig. 8,
P. 26), key marker beds may become separated from the top
contact by increasingly larger thicknesses of intervening
beds. Therefore, marker beds may be useful only in com-

puting total thickness over a limited area.
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Structural Relationships

Folding

As noted in a previous chapter (p. 15) only small-
scale drag folding can be observed within the homoclinal
thrust sheets of the Rome formation, large scale complete
folds being rare or entirely absent (Fox, 1943, p. 158). 1In
addition, drag folding appears to decrease progressively to
the northwest, as seen in a comparison of several exposures
(Figure 5, p. 19, and Figure 11, p.81; Plate I, Localities

16 and 20).

Faulting

As has been discussed in an earlier section of this

chapter, the stratigraphic position of the Rome formation
within major exposures is determined by the character of
the low angle thrust faults with which it is associated.
As noted above (p.143), upon comparison of several exposures,
the stratigraphic throw within Rome exposures appears to in-
crease to the northwest. This relationship is revealed also
by a general examination of the main structural features in

east Tennessee. The cause for this relationship cannot be
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determined from the limited data of this study, but a dis-
cussion of the relevant factors which may have a bearing on
its significance has been given by Rodgers (1953, pp. 122-
147) and King (1949, pp. 9-25).

Many minor cross faults have been observed in re-
lation to some of the larger thrust faults within the Valley
and Ridge province. These faults, often in closely spaced
groups of two or more, transect some of the overthrust Rome
sheets into one or more slices which are found to be at
small oblique angles to the regional strike. A possible
relation between the minor cross faults and the stratigra-
phic position, thickness, or topographic expression of the
Rome formation at certain exposures may be determined by
further study. An interesting problem for future study is
the underlying cause for many offset gaps in Rome ridges
(e.g. Plate I, Localities 1, 2, 3, 18, and 19); some rela-

tion to the pattern of the cross faults may be disclosed.

Other Structural Features

The writer has not examined in detail a number of
minor structural features found in the Rome formation, such

as jointing, cleavage, and bouldinage-like structures.



152
These structures should not be ignored, however, as they may
bear significantly on the regional structural pattern of the
formation, and would be an interesting aspect to analyze in

detail.

Lithologic and Sedimentary Relationships

Lithologic Types

The writer has examined several other exposures
(Plate I, excepting Localities 10, 11, 17, and 20) in addi-
tion to the measured sections, and has studied other sec-
tions described in the literature (e.g. King and Ferguson,
1960, Plate 5). Using information from all these sources,
clastic 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 Krumbein and Sloss (1959, Fig. 9-12, p.
274).

Although the sampling is limited and the data approx-
imate due to the complex lithologies, a general trend can
be noted. For the most part, the clastic ratios diminish
in a southeasterly direction, while the sand-shale ratios

increase to the northwest. The writer is of the opinion
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CLASTIC AND SAND-SHALE RATIOS OF THE ROME FORMATION
IN SELECTED LOCALITIES
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Locality lclastic lSand- Predominant Reference
Ratio Shale Lithologic
Ratio Aspect

Measured section 5 <1/8 shale-lime King and
no. 25, north- Ferguson,
east Tennessee 1960.
Measured section 3 <1/8 shale-lime King and
no. 29, south- Ferguson,
west Virginia 1960.
Pine Ridge - Lee 3 1/5 shale-lime Rodgers and
Valley, Tennessee Kent, 1948,

Plate I,

Locality 4.
Log Mountain - >8 3/4  shale-sand This study,
Dutch Valley, Plate I,
Tennessee locality 2.
Beaver Ridge - >8 3/8 shale-sand This study,
Hines Valley, Plate I,
Tennessee Locality 1.
Dug Ridge - 3 1/4 shale-lime This study,
Poplar Springs Plate I,
Valley, Tenn. Locality 3.
Watts Bar, >8 1/2 shale-sand Fox, 1943,
Tennessee. Plate I,

Locality 16.

1a11 figures are approximations
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that further data from other selected localities would serve
to verify this relationship rather than to contradict it.
This then, coupled with specific information concerning the
detailed lithologies, would appear to re-establish the fact
that the Rome formation is more sandy and silty to the north-
west, becoming predominently shaly in the central belts of
the Valley and Ridge province, and increasingly calcareous
to the southeast. These trends may serve to explain the
apparent difference in topographic expression as well as
the differences in the weathering characteristics of the
formation across the province discussed earlier.

Exact proportions of each lithologic aspect are diffi-
cult to predict for a particular exposure, however, since
complicating structural factors will often provide exceptions
to this general relationship. If a composite section of the
Rome were possible, it appears that the estimates given by
Resser (1938, p. 7), shown on page 23, and those suggested
from the data in Table XI, would be confirmed. The fact
that the formation appears to thicken to the southeast does
not alter the above relationship; however, as a result, cer-
tain modifications can be expected in central and eastern

belts where the predominant lithologic aspect may not be



apparent above the lower two-thirds of a particular expo-
sure.

In addition to increased thickness, siltstone and a
very fine-grained sandstone provide for a number of expo-
sures that exhibit intermediate lithologic aspects such as
siltstone-sand, siltstone-shale, and shale-siltstone. Al-
though no exposure, to the writer's knowledge, is composed
solely of a single rock type, it has been possible to map
large thicknesses of shale separately in certain belts in
the southern part of the Valley and Ridge province (Rodgers,
1953, p. 44 and Plates 12 and 13). Large thicknesses of
dolomite and limestone have also been mapped separately
from the remainder of the formation in northeast Tennessee
(King and Ferguson, 1960, Plate I). As shown by the section
at Log Mountain (Chapter III and Plate II), sufficiently
large thicknesses of dolomite and limestone have also been
mapped separately from the remainder of the formation in
northeast Tennessee (King and Ferguson, 1960, Plate I). As
shown by the section at Log Mountain (Chapter III and Plate
IT1), sufficiently large thicknesses of sandstone may be
present at the top of the formation in certain western belts

to map as a separate member of the formation.



156

Bedding and Thickness

Concerning the bedding relationships of the formation
as compared among several exposures, the writer can add
little to the data for the measured sections already pre-
sented in Chapter III. Excepting certain very thick-bedded
and massive sandstones and limestones and dolomites, which
appear to be more abundant to the northwest and southeast
respectively, a general bedding relationship is not apparent
and would appear to be of little significance, since a com-
pleted range in bedding thickness, as illustrated in Table
I, p.39 was encountered in the majority of exposures ex-
amined.

In comparing the measured sections in this study with
those given in the literature (Fig. 8, p.26 and Fox, 1943,
Pp. 169-170) and with other estimates and field examinations,
certain trends are apparent. Although the measured thick-
ness may usually be less than the preliminary estimate for
a particular exposure, both the estimates and the actual
measurements do increase in a southeasterly direction withia
the Valley and Ridge province, reflecting again the fact
that the formation thickens to the southeast. By comparing

the published data with newer data compiled by the writer,
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it would appear that the Rome formation exposed in the
Valley and Ridge province averages 500 to 700 feet in thick-
ness in the northwest belts, gradually increasing to 1000
to 1200 feet in central belts and reaching a maximum of
1500 to 1800 feet in eastern belts, especially to the north-
east. These figures are estimates which perhaps serve best
to gauge the relative thickness of the formation in its
three major phases. No data accumulated by the writer in
this study shed light on the exact limits of thickness. It
may not be possible to determine with certainty the extent
of the formation remaining unexposed below the surface at
a particular outcrop. This latter determination also de-
pends on variable structural factors, such as the nature of
the thrust faults and the position of the shale zones
probably transmitting the compressional forces, the signi-

ficance of which has not been studied by the writer.

Mineralogy and Characteristic Colors

A comparison of the newer mineralogical data from
the measured sections (Chapter IV), with the megascopic
characteristics (Chapter II1I), has established certain re-

lationships which exist among the three exposures.
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The decrease in sandstone and siltstone among the ex-
posures is coupled with a decrease in quartz, while the in-
crease in shale or lime is associated with increasing amouni:s
of clay minerals and chlorite, or calcite and dolomite re-
spectively. Aside from these more obvious relationships,
the newer data suggest that the heavy minerals also appear
to decrease slightly in proportion with a decrease in
quartzose sediments. No appreciable difference was noted
in iron oxide or glauconite content present throughout the
three exposures. The presence of iron oxide in red beds in
the extreme northeastern areas of the province (King and
Ferguson, 1960, Plate 5), and an association of deep water
marine limestones with the red beds in those areas suggests
the possibility that some iron oxides are of chemical or
secondary origin and not entirely detrital.

The abundance of glauconite within the measured
sections in association with nearly every rock type, in-
cluding limestone, has been noted (p.137). The apparently
ubiquitous nature of this mineral, at least vertically,
throughout many exposures of the Rome is an interesting,
though puzzling, relationship. Although its full signifi-

cance can not be determined from the data in this study,
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Krumbein and Sloss (1959, p. 360) suggest that it forms in
quiescent areas where the rate of sedimentation is slow or
even non-existent. If such a suggestion has merit, the sus-
tained accumulation of this mineral in the Rome may imply a
remarkable continuity of similar environmental conditions.

As suggested earlier (p.3] ), the various colors of
the formation may often appear in different rock types.
Furthermore, these colors may be secondary, representing
ancient or recent weathered zones within parts of the same
lithologic unit. From among the wide variety of colors
present in the Rome, the writer found no reliable trends
regarding this characteristic beyond those previously de-

scribed in an earlier chapter (pp.32-34).

Primarv Structures

The abundance of primary and secondary sedimentary
structural features found at all the localities the writer
has examined strongly suggests that neritic and transitional
environments were widespread through most of which is now
the Valley and Ridge province in early Cambrian time.

The fact that they were found in widely separated

exposures seems to support this assumption. Although some
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calcareous sediments present in the formation do suggest a
deeper water marine environment, the remaining sediments,
which comprise a larger part of the formation, are asso-
ciated with primary features, and would appear to substan-
tiate the inferences of persistent and widespread shallower

environments.



CHAPTER VI

PALEOGEOGRAPHICAL IMPLICATIONS OF THE
ROME FORMATION

Facies and Shape of the Formational Deposit

From the discussion in the previous chapters, it is
apparent that the Rome formation, although for the most
part considered to be a single, mappable unit, is not a
homogenous deposit. Rather, it is made up of a series of
rock units, or facies, which appear to vary both laterally
and vertically in lithologic character. Many of these
units are lenses or tongues of various sizes which gradually
disappear along strike. Some of these, however, are large
and persistent enough not to be recognized as lens-like
throughout their entire extent within the Valley and Ridge
province.

The formation is predominantly sandy and silty in ex-
posures to the northwest, shale and limestone which grad-
ually appear at the base of these exposures being minor con-
stituents within the observable portions. As the formation
begins to thicken southward from the region of the Cumberland
Plateau, or western limit of the province, the sandstone
lenses out to be replaced by a predominantly siltstone-shale

161
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lithologic aspect, much of which is complexly interlayered.
An increased thickness of limestone appears at the base and
also in thin layers within the main body of the exposures
in the same direction.

Progressing further in a southeasterly direction,
along with the gradually increasing thickness, the siltstone
becomes a minor constituent and is replaced by a shale-lime
aspect, calcareous units now comprising approximately one-
third of the formation. Toward the extreme eastern margin
of the province, in belts close to the Blue Ridge, the
thickness of the Rome formation is greatest. Coarser-
grained clastic units are virtually absent, or very minor,
and a shale-lime aspect predominates. Limestone and dolo-
mite make up almost half of the formation at certain expo-
sures within this zone.

As can be seen from these observations, the Rome
formation exhibits a direct gradation from quartz sand to
carbonate sediments, and increased thickness suggests that
the original formational deposit was generally wedge-shaped,
or nearly so, being thickest to the southeast. This grada-
tion may be more marked laterally than vertically, however,

since mud and especially carbonate sediments may have
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encroached upon the coarser-grained, shallower deposits and
hence occasionally may be found as limestone or calcareous
lenses interlayered with sandstones and siltstone (Krumbein

and Sloss, 1959, p. 359).

Tectonic Setting

Lithologic associations as well as other data sug-
gest that deposition of the Rome formation took place on a
tectonically stable or slightly unstable shelf and in a
miogeosyncline.

Toward the northwest, a gradual transition existed
from the shallow marine miogeosyncline to the continental,
gently sloping shelf, which may have been partially unstable,
and finally to the craton, or broad, inland, central part
of the continent which was the most stable tectonic ele-
ment. As was noted in previous chapters, the lithology of
the Rome formation suggests that the source of clastic sedi-
ments was to the west, coming from the weathering of the
cratonic landmass and associated shelf areas to the north-
west.

As suggested by Rodgers (1953, p. 123) and King

(1949, p. 19), the area of what is now the Valley and Ridge
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province in Tennessee was relatively stable and quiescent
during early Cambrian time, although coarser clastics in the
Rome suggest mild uplifts in the more unstable portions of

the craton.
Environments and History of Deposition

The lithologic character of the Rome formation in its
western extent suggests that in early Cambrian time the
transition zone from the miogeosyncline to the cratonic shelf
was marked by a complex of environments. The strand, or
shore, line marking the approximate western limit of the
miogeosyncline probably was not regular and may have fluc-
tuated laterally as sea ievel rose and fell. These trans-
gressions and regressions probably were not of a regular,
cyclic nature. Bars may have developed some distance off-
shore and given rise to a lagoonal environment in certain
areas. Certain evidence indicates that some streams carry-
ing sediment from the craton into the depositional basin may
have built up deltaic deposits. Aside from the normal
littoral zone, large areas of mud flats, formed by the
lowering of seavleQel, also 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 shallow miogeosyncline resembling in its char-
acteristics the modern-day neritic environment. This basin
which extended for several thousand miles, covered the major
portion of what is now the Valley and Ridge province in
Tenr.essee and its sediments make up the bulk of the Rome for-
mation. Its shallower, northwestern and central zones re-
ceived clastic sediment from the craton and adjacent transi-
tional shelf areas as well as chemically precipitated
calcareous sediment, while the deeper zones received mostly
calcareous sediments, with only small amounts of fine mud.

This complex of environments was receiving and de-
positing sediments simultaneously; part of them formed the
heterogeneous Rome formation. The many varied features of
the formation in the western and central belts indicate the
multitude of changing factors and conditions which must have
existed because of this environmental complex. The climate
of the Cambrian was generally considered to be a mild and
equable one (Moore, 1949, p. 107), and although no exact de-
tails are known, arid or humid extremes were probably absgnt,

The sediments suggest that oxidizing and reducing

conditions may have existed sporadically within any or all of
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the environments during the deposition of the formation. The
fine-grained nature of most of the clastics in the Rome indi-
cate that the marginal source area from which they were
eroded was relatively low-lying, with only minor uplifts re-
corded by coarser sediments. This and other factors denote
that deposition and subsidence was slow. As a result of this,
many sediments may have been exposed to varying degrees of
weathering or reworking, or both, possibly at an intermediate
site of deposition.

After deposition, that portions of the sediments from
the miogeosynclinal complex which were deposited in latest
early Cambrian time was consolidated to form what is now
known as the Rome formation. Later, the formation was pro-
foundly affected by orogenic events. Rodgers (1953, p. 126)
believes that the thrust faults and other major structural
features associated with the Rome formation are related ex-

clusively to the Appalachian orogeny.



CHAPTER VII

CONCLUSIONS

General Conclusions

In this study, the writer has attempted to bring to-
gether as much relevant information as possible that may have
a bearing on a fuller understanding of the characteristics of
the Rome formation. The scope of this thesis is a general
one, since the writer has analyzed the formation in many
possible ways, drawing from several sources information be-
lieved pertinent. Details in many cases were impossible to
develop fully within the limits of this study.

Certain conclusions can be drawn from an analysis of
the results of the field and laboratory data presented in
foregoing chapters. The most important of these, which may
serve as a general summary of this study, are enumerated below:

1. The Rome formation is mainly the product of depo-

sition in a miogeosyncline, its lighology com-
plicated somewhat by sediments from different mar-
ginal environments.

2. Estimates concerning the true thickness and the
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presence of possible marker beds within the forma-

tion are either not determinable on the basis of

the limited exposures examined in this study or can

be used only within certain limitations.

Certain trends in the formation are revealed

through microscopic, size, heavy mineral, insoluble

residue, iron content, and primary structure analy-

ses of the measured sections as well as through the

comparisons of these sections with other selected

exposures:

a.

The Rome formation thickens noticeably to the
southeast, averaging 500 to 700 feet in
northwestern belts, gradually increasing to
an average of 1000 feet in central belts and
reaching a maximum of 1500 to 1800 feet in
eastern and southern belts.

The formation becomes increasingly calcareous
to the southeast. 1Its lithologic aspect
varies from sandy-silty in northwestern belts
to shaly-silty in central belts (the ''silt"
in many cases being very fine sand), and

finally to a predominantly shale-lime aspect
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in southeastern belts, especially in north-
eastern Tennessee. Limestone and dolomite,
therefore, generally marks the lower third
of the formation, except in northeast Tennes-
see where it is abundant throughout the for-
mation.

c. Organic and especially abundant inorganic
primary structures present in the Rome
formation indicate that widespread and per-
sistent shallow water environments existed
during their formation, deposits reflecting
such environments forming the major portions
of the Rome formation.

d. Fossils, although rare, seem to appear more
consistently and abundantly in shales im-
mediately below limestones and other cal-
careous units near the base of the formation.

The Rome formation nearly always outcrops as part
of the hanging wall of homoclinal thrust sheets

which are associated with the major thrust faults
of the Valley and Ridge province. The stratigra-

phic throw of these faults increases northwestward.
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Drag folding in the Rome is common within these
thrust sheets, along with an abundance of minor

structural features.

Suggestions for Further Study

Unanswered questions concerning the Rome formation pro-
vide a number of problems for further study. For example,
the question of the presence of marker beds and their relation
to true thickness estimates deserves to be examined in more
detail by means of several studies. The writer believes that
accurate measurement and correlation of a score or more expo-
sures throughout the Valley and Ridge province is needed be-
fore marker beds will begin to become apparent. Only if their
existence is established can the problems of locating position
in a particular section and estimating true thickness be
solved.

Study of the shale units from one or more exposures
utilizing X-ray and differential thermal analysis would pro-
vide the only accurate study of the clay mineralogy of the
formation. This type of study could produce some interesting,
and heretofore unknown, relationships.

Separate studies concentrating solely on the structural,
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petrographic, size, or heavy mineral aspects of the formation
could provide more detailed information necessary to interpret
more accurately certain phases of the geologic history of
the formation. Studies devoted exclusively to determining
the geochemical significance of glauconite, and iron oxides
in the red beds of the formation could prove valuable.

It is hoped that the newer data presented in this
thesis has added to an understanding of some of the charac-
teristics of the formation, although not altering signifi-
cantly any original concepts compiled by previous workers who
have dealt with this formation in east Tennessee. Mainly, it
is hoped that the compilations and analyses presented herein
will serve as an introduction to those who might wish to

undertake more detailed studies of the Rome formation.
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