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PREFACE

It is the purpose of this report to describe the ma-
jor geologic and geographic conditions of the Bloockhouse
Quadrangle, Blount County, Tennessee, based upon field
studies of the writer. This area, a relatively small por-
tion of the Tennessee Section of the Valley and Hidge Prove
ince, is typical of the East Tennessee Valley and the ad~
Jacent Blue Ridge Provinsce., Since field study constituted
a large part of the work, rmich of the written information
was taken from field notes, Maps, charts, and photographs
are interspersed throughout the text thus aiding in a better
understanding of the subject at hand.

Since the coreation of the Tennessee Valley ifuthority
in 1933 thsre has been sareful mspping of muoch of the terri-
tory included in the development program. The maps, by quad-
rangles, have been masterpieces of workmanship and represent
the first intensive program of remapping done in the aresa
since the turn of the century. The Blockhouse Quadrangle,
chosen as a research project, was contoured and the map

brought up to date by the Authority in 1941,



CHAPTER I. INTRODUCTION

LOCATION AND SIZE OF THE AREA

Tﬁe Valley and kidge Province, which in its southern
extent includes eastern fennessee, is part of the larger
Appalachian Highlands Division of the eastern United States
(Fenneman, 1938, p. 266)., The province ia bounded by the
Cumberland Plateau on the west, the Coastal Plain on the
south, the Great Smoky Mountains of the Blue Ridge Province
on the east, and the Virginia Segment of the Valley and
Ridge on the north., The Tennessee Section of the Valley
and Ridge Province (Velley of East Tennessee) as bounded
above is approximately 200 miles long, 55 miles wide and
govers an area of 9200 square miles (Case, 19265, p. 1).

The Blockhouse Quadrangle, in Blount County, “3nnessee in-
cludes a typical portion of this section (Pl. 8). Located
south and east of the city of Maryville, this quadrsangle

has an area of 74 square miles, being ten and five-eights
miles in length and seven miles in width. Latitude limits

are 35°37!30" on the south and 35°45'30" on the north. Longi-
tude bowndaries are 83°62!'30" on the esst and 84° on the wast.

The southeastern portion of this quadrangle 1s in-
cluded within the Great Smoky Mountains of the Blue Hidge

1
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2
Province. $Since this western portion of the mountain prov-
ince 1s distinct from, and subordinate to the Valley and
Ridge area i1ts complex structures are given only limited

consideration,

CULTURB

The area between Maryville and Chilhowee iountain
to the east has few good roads, with only a small portion,
perhaps 10 or 15 percent, hard surfaced. :ll-weather roads
total some 70 miles in length while several miles of unim-
proved roads and tralls penetrate to the less densely pop=-
ulated areas of the quadrangle.

rilghway development has been retarded in this section
because of two factors: (a) the barrier effect of Chilhowme
HMountain which has forestalled east=west highway construct-

lon, and (b) north-south highways connect with the larger

cities which 1ie to the northwest of the area of this report.

No significant population centers occur within the
immediate region east and southeast of Maryville. Settle-
ments oconsist only of the essentials for a rural population,
namely, the.church, school, and general store. The follow=~
ing 1listing gives the names of a majority of ths settlements,

many of which take the name of the local church:



Name of Cammunity Location
Forest Hill Two miles south of Mary-
ville
Chilhowee View Three miles southeast of
Maryville
Blockhouse FThree and one half miles

southeast of Maryvllle
0ld Piney Four and one half miles
southeast of Maryville
Sixmile Six miles south of iaryville
Montvale Seven and one half miles
south of Maryville
Laws Chapel Pive and one half miles

east of iaryville

Although the small community at Montvale at the
present time consists of only a few families it 1s interest-
ing to note that the springs and recently destroyed hotel
were qulte famous in the last century. The resort declined
in significance but nevertheless continued to be frequented
during the firat three decades of the twentieth century.
Listed among its distinguished visitors were such men as

Sidney Lenier and Sem Houston,



CLIMATE, AGRICULTURE, AND VEGETATION

The climate of the southern portion of the Valley
and Ridge Province 1s the humid warm temperate type. This

is characterized by hot summers and ¢ool winters. The rain-

fall ranges from 40 to 60 inches per yesr, the average for
the Blockhouse area being 50 inches., January temperatures
average 40 degrees while July readings average 77 degrees.
fhe combination of the above factors and the location, es-
pecially latitude, gives this eastern Tennessee sector a
growing season of 180 to 200 days which is the 1deal con-
dition for the cultivation of most crops. (Parkins, 1938,
Pe 44.) _
with ample rainfall and an extensive growing season
it is only natural for much of the land to be utilized for
crops. DBetween 70 and 80 percent of all land is in farms
and of this a substantial portion is cultivated, while the
rest is used for graszing and timber growth.

Approximate percentages of cultivated land are Adi-

vided among four major orops, as follows (Case, 1926, p.

21~26)s

COIN ececcecrencccesnceese S0 percent
Hay and FOorage seseccecees S0 percent
Wheat ecacescecsecccccese 20 percent

Clover and f¥imothy ..sse 7 percent
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Timber resocurces have largely been destroyed in this
area, especlaslly in the western, or valley portion, but many
varieties are represented in the remaining stands. In the
mountainous, eastern part of the quadrangle the following
trees predominate: birch, basswood, hickory, white pine,
maple, red oak, white oak, buckeye, and cherry. Undergrowth
consists of hornbeam, holly, beech, dogwood, andwitshagel.
(Hall, 1910, p. 24.)

In the valley portion black oak, black gum, short leaf
and scrub pine predominate on the higher areas while on the
slopes the characteristic trees are red oak, white oak, and
yellow poplar, Hiskory, maple, butternut, and walnut are
also present along with many other hardwoods., Sumach, sassa~-
fras, huckleberry, and blackberry form the underbrush. Pines
are perhaps the most abundant of the present uncut timber re-

serves of the Blockhouse area., (Hall, 1910, p. 23-24.)



CHAPTER II. PHYSIOGRAPHY

TOPOGRAPHIC CONDITIONS

The topography east of Maryville is, perhaps, not as
typical of the Valley and Kidge Province as 1s that of areas
farther west, This condition is probably due, in part, to
the abundance of limestone southeast of Maryville. There
are three distinct ridges which deserve mention, one of which
i1s partially developed on limestone. The first of these is
Pea Ridge, a short northeast-southwest trending area lying
to the southeast of the city, Its grecatest elevation 1is
1160 feet above sea level, and the local relief 1is generally
less than 100 feet. The ridge is developed on the Nolichucky
shale and the Knox dolomite. Slopes at no place exhibit a
gradient of over 120 feet per 1000 feet, as along an easta&n
slope two miles northwest of New Providence Church,

Southeast of Pea Ridge 1s a pronounced ﬁortneaato
southwest belt of hills called Black Sulphur Knobs (Pl. 3,
Pig. 1-2). They ere well-rounded, irregular hills of sand~
stone, some connected, others 1solated, which range in elev-
ation from 1260 feet to 1400 feet. S3lopes on the Knobs, in
contrest to the lower ridge previocusly mentioned, are as
much as 300 feet per 1000 feet. This steep gradient, when

6



PLATE &

Figure 1. Black Sulphur EKnobs
¥he Black Sulphur Knobs, one and one half miles south-
west of Blockhouse, Blount County, Tennessee. Note the
rolling land in the foreground, developed on the Athens
shale, and the contrasting knobbed topography in the
background, developed on the resistant Teliieco sandstons.

FPigure 2. Black Sulphur Enobs
A well-rounded hill of the Black Sulphur ares, one fourth
of a mile northwést of Birochfield Church, Blount County,

Tennessee. Note the Chilhowee Front in the background.
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thought of in terms of drainage, is partially responsible
for the minute dissection of the Black Sulphur Knobs,

Fronting Chilhowee Mountain on the west and lying
to the east of the Black Sulphur Knobs is Little Mountailn,

a ridge whose meximum elevation i1s 1600 feet (Fl. 4, £ig.
l).

At the western margin.of the Blue Ridge Province is
Chilhowee Mountain, the southeasternmost, loftiest, and
most prominent ridge of the ilockhouse Qu-drangle (Pl. 4,
fig. 2). & charecteristically steep western slope (as moch
as 500 feet per 1000 feet) and a more gentle eastern slope
are notable features of the mountain. The ridge is composed
of resistént 'smbrian formations of qusrtzite, sandstone,
and conglomerate, Three well known gaps occur within the
quadrangle limits, nsmely, (a) Murray Gap, socutheast of Mont-
vale Springs, (b) woldpen Gap, northwest of Flat Creek, aml
(c) Emerine Gap, one mile south of Greasy Cove.

Of unusual topographic interest are the broad flats
which occur chiefly to the west of the plack suiphur Knobs.
The largest of these is developed on the Knox dolomite along
the upper course of Flag Branch, northeast of Lutherar Church
(Pig 1, p. 8). This flat is, in all probability, a result
both of solution in the dolomite and filling from shale wash
from the west., It 1s three-eights of a mile wide and one

mile longe.



RICKETTS PLATE

— e ——————

Pigure 1. Little Nountain
Westward view from the Emerine Gap traill.
Butterfly Gap in the foreground, the Black

Sulphur Enobs in the background.

e — e

Figure 2. Chilhowee Mountain
View from a point one half of a mile southwest of
0ld Piney Church. Note the persistence of the
erest of Chilhowee Mountain,
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A similer flat, developed on the Atheéns shale, lies
along one of the tributaries of Crooked Creek szoutheast of
Pine Level Church (Pl. 7). It 1s one half mile in length
and approximstely one fourth mile in width.

At several points just east of the Black 3ulphur
Knobs there are broad fertile stream valleys which are
quite impressive since the aresa as a whole lacks such feature-

less topography.

Figure 1. A Knox dolomite flat
Relatively featureless topography near Lutheran
Church, Blount County, Tennessee. Pea Ridge in

the background.

Elevation of selected pleces within the scope of this

study are ag follows:



Name Elevation

BlookhOuSe c.cecocececnssscccsscess 972
Black Sulphur Enobs seececesosess 1300
Chilhowee View SchoOl .scecersses 982
The F1lats ....cecveescacessscscss 3040
Forest Hill...sveevsesescsarscsss 1100
Little Mountain ..cceessecesseses 1600
LOOK ROGK scvccectceccsconssceces 2680
Maryville ....cccececcssconcccsss 980
Montvale SPrings .ecceesceccssess 1220
01ld Piney Churoh secccccescssesss 10569
SIXDILE seevreenrrncnceanernesees 984

there are no major streams within the

feot
feet
feet
feeot
foeet
feet
feot
feet
feeot
feot
feeot

area of the

Bloekhouse Quadrangle. Small northeast-southwest flowing

streams serve as tributaries to Iittle Kiver

and Little

Tennessee River respectively. Permanent stresms are well

developed largely because of the numerous constent flowing

springs.

In a broad sense the drainage pattern 1s trellised.

Small tributary streams, however, are characterized by a

dendritic pattern which is somewhat obscured in the mounte

ain region where they flow more or less at right angles to

the master streams,
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In relation to topography the streams uphold the

goeological principle that trellised strecm patterns tend

to be developed on tilted strata.

Here the beds have a

characteristic dip of 46 degrees to the east~southeast.

Sandy shales and sandstones are the principle resistant

formations whish hold up the ridges, while the valleys are

developed on limestone, a relatively soluble sedimentary

rock.

The following chart 1lists the chief streams of the

Blockhouse areas

wi

Name reépor
Cane Creek 4 miles
Crooked ¢Cresk 15 miles
Browns Creek 2 miles
Flat Creek 4 miles

Little Ninemlle Creek 3 miles

Flag Branch 3 miles
Pistol Creek 7 miles
Sixmile Creek 5 miles

Approximate %ons&%
thin the ts of the
report

Flow

anins into

NE
NE to W

NE

Sw

NE
N
Sw

Little kiver
Little River
Little hiver
Little Rivexr
Little Tenn=
essee River

Little River
Little Hiver

Ninemile Creek



VALLEY AND RIDGE PROVINCE
(TERNESSEE SECTION)

The Valley and Kidge Province in its entirity is a
long, relatively narrow belt, "It borders the Older ippal~
achians and the New England province on the west, reaching
to theCoastal Plain at the south and the 8t. Lawerence
Valley at the north® (Fenneman, 1938, p. 186). It is aprrox-
imately 1200 miles long and has a meximm width of 80 miles.,
"The extreme width in Kast Tennessee is 40 miles, which 1is
near the asversge of its southern h-1f" (Fennemsn, 1938, p.
195),

Geologiocally spe-king, the province lies within the
area formerly occupied by the exstern m-rgin of the Paleo=-
zoic sea, It 1s a belt of altern:-ting lowland and ridge
topography, prevalling northeast-southwest, developed upon
a succession of parallel folds end thrust faults, The Tenn-
essee Section extends from southwestern Virginia to sentral
alabamae. Valleys widen and ridges become correspondingly
smaller in this section. iidges are numercus and average
2500 feet in elevation while the valley lands rise north-
werd from 800 fest in southeastern Tennessee to 2500 feet
near the Tennessee~Virginia line. Kellef features of the
Knoxville-Chattanooga segment are for the most part of a

low order, that 1s, carved from the valley floor. Low ridges,
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knobs, and stream valleys are typical examples of thie topo~
graphic condition,

BLUE RIDGE PROVINCE
( SOUTHERK SECTION)

The Blue Ridge Province as a whole consists of a belt
of high and rugged mounﬁains between thé Pledmont Province
on the east and the Valley and Ridge Province on the west,
The mountain belt gradually widens from 14 miles at the north
to 70 miles st the south. Rocks of the province are prima-
rily old, orystalline and resistant, and exceedingly complex
in structure. "They fepresent an ancient land mass repeated-
ly raised into mountsins and continuously efoded while the
interior sea washed 1its weatern cosst throughout most of
P-leogoic time . . ." (Fennemsn, 1938, p. 164). The western
front from Georgis to Pennsylvania, although similer in ori-
gin to the Folded Appal-chians, belongs to the Blue Kidge
when geographie boundaries are considered.

The Blue Ridge Province is divided into two sections,
the bowndary being drawn at Roanoke @tap in south-central
Virginia. Southward from this boundary line the mount:ine
spread over a maximum width of 70 miles and rise to an elev=-
ation of 6684 Teet at Mount Mitchell in western North Carolina.
"fhere are sald to be 46 peaks and 41 miles of divides above
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the level of 6000 feet, also 288 more peaks and 300 more
miles of divide above 5000 feet® (Fenneman, 1938, p. 171-172).

The highly metamorphosed rocks of the Blue kidge Prove
ince are closely folded and faulted along lines which agree
in direction with the general trend of the province. The
western boundary of the mountains is largely determined by
the limit of overthrust of esrly Cambrian sandstone and quartz-
ite formatlons over the limestone of the Great Valley. It
1s this overthrust faulting (Great Smoky Overthrust) and
subsequent erosion which is responsible for the many coves

of the Great Smoky kountain district.



CHAPTER III. STRATIGRAPHY

GEOLOGIC COLUMN

All bedrock involved in this study is of Paleogzolc
age, (Glven below 1s a listing of the geologic tormations
whnich are exposed within the limits of the Bloeckhouse Juad-

rangle:;

System Formation
Mississipplan Newman limestone
Kississippian Grainger shale
Bississippian Chattanooga black shale
Silurian Clinch sandstone
Ordovician Pays sandstone
Ordovician Sevier shale
Crdovician Tellico sandstone
Ordovician Athens shale
Cambro-Ordovician Enox dolomite
Cambrian Nolichucky shele
Cambrian daryville limestone
Cambrian Hesse sandstone
Cambrian Murray shale
Cambrian Nebo sandstone
Cambrian Nichols shale

14
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System Formation
Cambrian Cochran conglomerate
Cambrian Pigeon slate

CAMBRIAN FORMATIONS

Pigeon Slate

The Pigeon slate, oldest outoropping formation in the
Bloockhouse area, takes its name from exposures along Little
Pigeon River, Sevier County, Tennessee. It is quite uniform
in appearance and ranges from 1300 to 1700 feet in thiclness.
(Keith, 18956, p. 2.)

In its unweathered state the rock has a blue-gray
appearance., Upon weathering it changes to a gray~yellow. The
slate is composed chiefly of argillaseous materisl supplemente
ed by quartz, miea, and feldspar. The presence of but small
quantities of one weak mineral, feldspar, acocounts for the
resistance the formation offers to weathering and the develop=
ment of ridges and divides. Exposures are best seen in the

Cane Creek locality two miles south of Emerine Gap.

Cochran gonglomerate

This conglomerate is named for Cochran Creek, on the

southern slope of Chilhowee Mountain, in Sevier County, Tenn=-
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esses, Its basal portion is composed of some $00 feet (as
much as 700 feet in some areas) of coarse, greenish-white
conglomerate., The middle portion of the formation consists
of 100 feet of blue~-gray shales, while the upper 600 to 900
feet 1s made up of light cclored sandstones. {(Keith, 1895,
Pe 24)

The basal conglomsrate beds are composed of quarts,.
feldspar and argillacecus shale. The shale in the (ochran
formation 1is argillaceous, micaceous, and slightly sandy.
The upper sandstone beds are composed of grains and amall
pebbles of white quarts. Thls quartz material occurs as
float along many of the lower slopes of Chilhowee Mountain.

The Cochran conglomerate generally overlies the Sand-
suck shale (absent in the Blockhouse Quadrangle) and under-
lies the Niochols ahaie.z It forms the basal formation of the
famous Chilhowee Group of rocks as conceived by Arthur Keith.
(Keith, 1895, p. 2.)

Hiochols Shale

The Nichols shale, also a formation of the Chilhowee
Group, consists of blue, sandy, micaceous, and argillaceous
rocks, It 1s of uniform composition and ranges in thickness
from 560 to 800 feet. It was named after Nichols Branch of

waldens Creek, on the eastern slope of Chilhowee Mountain,
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in Sevier County, Tennessee.

The Nichols shale overlies the Cochran conglomerate
and underlies the Nebo sandstone, It 1s of early Cambrian
aze and occurs in eastern Tennessee and western North Caro-
1lina. Topography developed on the Nichols strata is charac-
teriged by steep slopes, many of whisch are bare of a soil

cover and vegetation.

Nebo Sandstons

The Nebo sandstone is included in the Chilhowee Group
of rocks and is of early Cambrian age (Pl. §). It is found
both in eastern Tennessee and western North Carolina, and
takes its name from iount Nebo Springs, Blcunt County, Tenne
essee,

The sandstone is light colored, ususlly wnite, and
fine grained. It has a thickness of some 600 feet in the
area southeast of Montvale Springs. The formation overlies
the Nichols shale and underlies the Murray shale, Soils
developed on the Nebo sandstone are relatively thin dwe to
the resistance to weathering processes. 7The Nebo sandstone
forms the backbone of Chilhowee Mountain at the south side
of the Blockhouse Quadrangle (Pi. 8)e Huge blocks of the
sandstone frequently break away and clog the many small west

flowing streams.
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Murray Shale

The Murray shale, early Cambrian in age, belongs to
the Chilhowee Group of rocks, N:amed for Murray Brench of
We?1ens Creek in Sevier County, Tennessee, it 1s found wide-
ly distributed in easternmost Tennessee and western North
Carolinae The Murray shale 1s gray-blue, sandy, micaceous,
and calcareous, Its lithologic ch-~racter, it will be noted,
18 quite similar to other shales previously mentioned but
the form tion can be distinguished by establishing the proper
stratigraphic sequeﬁce.

- Above this shale 1s the Hesse sandstone and beneath
is the Nebo sandstone. Thicknesses average 300 feet in the
Happy Valley-Chilhowee Mountain srea., The gentle slopes on
the southeanst side of Chilhowee Mount:in, in the southern
portion of the Blockhouse Quadrangle, are developed on the

Murray shale,

Hesse Sandstone

The Hesse sandstone 1s at the top of the Chilhowe:
Group of rocks, Keith originally desoribed it as a sand-

stone although in l=:ter reports it was occasionally re-
ferred to as the Brwin quartsite (Keith, 1895, pe 3).

This formation is also early Cambrian in asge. It

mskes up much of the eastern slope of Chilhowee Mountain east
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of Montvale Springs, Tennessee, and 1s responsible for the
high (2000 feet above sea level) level area around Flat
Creek, known a: ®The Flats." The type loceality 1s along
Hesse Creek, Blount County, Tennessee, The sandstone 1s
6§00 feet in thicimess, and can be recognized by 1ts fine,
white, and massive appearance, It contains numerous well-
rounded amall'quarta pebbles., The Murray shale lies be-

neath the Hesse, but the rock in normal stratigraphic po-

sition above is faulted out.

Meryville Limestone

The Maryville limestone, similar in many respects

to the Rutledge limestone in Grainger County, Tennessee, 1s
named from exposures near Karyville, Blount County, Fenness-
ee, It has a total thickness of S50 feet, 1s quite massive,
blue, finely banded and contains a few shaly beds. $his
limestone forms a lens-like area extending from the head-
waters of Duncan Branch, two and one fourth miles south of
Maryville, to a point outside the southwest limits of the
quadrangle, The formation 1is susceeded on both sides by

the younger Nolichucky shale, As to the specific strati-
graphic sequence in the Blockhouse Quadrangle, the next old-
est formation 1s the Hesse sandstone which ocours several

miles to the east in the Cambrian strata of the Chilhowee



20
Mountain region. Soils of the decayed Maryville limestone
are similar to the weathered Knox dolomite beds but lack
the abundant chert ocontent of the latter.,

A fine exposure of this limestone was studied two
miles south of Maryville near the community of Forest H1ll,
where quarrying operations have begun in the formation (Figs
2, p. 20). Weathered exposures were noted a few hundred

yards north of these operations.

Pigure 2. Maryville Limestone Formation
Exposure near Forest Hill, Blount County, Tenn-
essed, Note the low eastward dip of the beds.

Nolichucky Shale

The Nolichucky shale, of late Cambrian age, takes

its name from exposures along the Nolichucky River in @reene
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County, eastern Tennessee. In the Blockhouse Quadrangle
the shale extends for a distence of six and one half mlles
along a belt 800 feet wide. Variations in the width of
this belt ere due to erosion and dip. %he Nolichucky beds
consist largely of calcareous shsles and shaly limestone.
In the weathered condition it 1s brightly colored, usually
some shade of yellow, olive green, red or brown, chiefly
the first, The wide extent of the yellow shsles 1s implied
in the abundance of yellow soils in the vicirity of Pea
Ridge. This late Cambrian formation 1s also found in the

western part of North Carolins and in southwestern Virginia,

CAMBRO-ORDOVICIAN FORMATIONS

Knox Dolomite

The topography of the area as a whole adheres close~
ly to underlying structures and resistasnce of formations,
Valleys are developed largely on less resistsnt and more
soluble strata such as the Knox dolomite, which is the most
widespread formation of the Great Valley. Howevser, where
chert 1s abundant and the beds are inclined the Knox forme
ation 1s responsible for low ridges. Since the cheriy ma-
terials within the beds do not weather so readily the soil

ususlly ocontains a considerable percentage of this oxide,
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which directly influences agricultural possibilities,

The Knox dolomite has an estimated thickness of 4000
feet. The upper portion 1s especially well represented in
the northwest section of the Blockhouse Quadrangle. The
Knox dolomite covers over 25 percent of the area between
Maryville and Chilhowee Mountain., 1In 1its unweathered state
it 1s gray-blue in color and 1s massive. weathered, the
Knox beds form a typical buff to red soil, relatively rich
in iron oxide. Its characteristic color and chert frag-
ments are a valuable aid in the identificstion of the form-
ation,

The Knox dolomite is commonly divided into the follow-
ing subdivisions (Oder, 1934, p. 469-497):

Ordovician System
Canadian (Beekmantown) Series
Cotter-Powell beds
Jefferson City formstion
Nittany dolomite
Stonehenge limestone
Cambrien System
Osarkian Series
Chepultepec
Conocosheague-Copper Ridge

Maynardsville limestone {new)
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The Cotter-Powell subdivision of the Knox dolomite

is widespread in the Blockhouse locality. Charles Oder
(1934, p. 488-489) states that these upper Hnox beds are

"said to correlate with the Cotter and Powell

formations of lissourli and Arkansas, the Up-

per Arbuckle limestone of Oklaeahoma, and, in

pert, with the higher beds in the EKllenburger

limestone of Texas., It has affinities with

the upper part of the Newala and the whole of

the Odenville limestone in Alabsma, and, in

part, with the EBellfonte dolomite of virginia

and Pennsylvania,®

A typlecal EKnox exposure is found gbout one mile

south of Maryville, The ususl characteristios are pres-
ent, mainly cherty weathered meterial and gray, dolomitie
limestone bedrock., ©0o0litioc chert occurs on some of the
weathered slopes. The beds are quite thick and massive,
surfasce exposures of which are much darker than the fresh
rook, No fossils were found in support of the conclusion
thet the formation in this area belongs to the upper Knox
division.. However, at the same apparent horigon farther
north, near M:ryville, typical upper Hnox fossils were

collected.

ORDOVICIAN FORMATIONS

Athens Shale

The Athens shale, of Rarly Ordovician age, lies next

above the Knox dolomite. The normally intervening Stones
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River beds and the Holston marble are absent in the Blook-
house locality, although present in the Knoxville vicinity
a few miles to the north. On top of the Aithens shale 1is
the Tellico sandstone. The Athens shale gets 1its name from
exposures near Athens, ifciinn County, Tennessee. This shale
'1lies along the western foot of the Black Sulphur Knobs and
extends in a northeast-southwest direction for a distance of
10 miles, within the quadrangle 1limits, The thiclkness of
the formation varies, with an average of 3000 feet. The
Athens shale ranges from argillaceous to calcareous, 1is
thinly bedded, and has a blue~gray color which turns deep
gray upon weathering., Soils developed from thne formation
are distinctly yellow thus enabling the Knox dolomite-Atnens
shale gontact to be established where actual outecrops are
missing.

Athens shale belts extend into northern Alabame, veste
ern Virginisz, and western North Carolina, Based upon re-
search by Charles Butts in the .ippalachian Valley of Vire
ginla the United States Geologlcal Survey now recognizes
"sthens shale" across the appalachian Valley of Virginia from
‘fennessee on the south to the western Virginla line.

Fine exposures of the formation occur north of Little
Hinemile Creek, southwest of the village of uBlockhouse, and

southeast of Chilhowee View Sohool.



Tellico Sandstone

The Tellico sandstone, of Middle Ordovician age,
forms the Black Sulphur Knobs of the Blockhouse area, The
formation 1s widespread throughout the southeastern part
of the Valley and Ridge Province in Tennessee, Its dis-
tinctive deep red~brown color and its resistant qualities
are characteristics. The presence of 1iron, as a coloring
agent, and of calcite, frequently in veins, are common
features of this massive, fine grained sandstone. Maﬁlmum
thickness of the Tellico sandstone 1s 1000 feet. The form=
ation derives its neme from exposures along the Tellico kiver,
near Tellico Plains, Monroe County, Tennessee. The trend of
the sandstone beds is similar to that of adJ]acent formations,
Athens shnle below and Sevier shale above. An unusual surface
indication of this sandstone 1is the abundant growth of pinss,
Good esposures of the Tellico sandstone were noted near
Liberty Church, northwest of New Providence Church, and near

0ld Piney Churach.

Sevier Shale .

The Sevier shale lies above the Tellico sandstone and
in turn i1s succeeded by the Bays sandstone. It orops out

along the eastern foot of the Black Sulphur Knobs and
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is quite similar to the ithens shale except in color. where-
as the Athens shale 1s grayish, the Sevier 1s more distinctly
yellow., Thickness average 1s 1500 feet. The Sevier shale
i1s characteristically calcareous with some shaly limestone
zones which weather to a shaly appearance. This shale belt
represents one of the three basins which existed in the re-
mote geologlic past, the other two being in the vicinity of
Knoxville, Tennessee (Keith, 1895, pe 5)e

Butts, Stose and Jonas (1932, p. 185) describe the
Sevier shale as having
"lower beds which are black, fissile and graptolite
bearing, and upper beds which range from black come
pact, rather thin bedded limestones with black
shale partings that produce a banded structure, to
thick bedded greenish arkosic coarse grained sand-
stone with shale partings and graptolite carrying
beds."
Excellent exposures were noted near Sixmile’Church
(Pig. 3, pe 27), and near 014 Piney Church. Several heavy
beds of sandy shale and calcareous sandsitone were observed
northwest of Montvale Springs. These sandy beds closely
resemble the Tellico sandstone of the near®»y Knobs. Two
calcareous beds were noted approximately one mile south-
east of Chilhowee View School, near the contact with the
- Tellico layers. Both of these ccourrences seem to be only

of local importance.
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Figure 3. Sevier Shale
Bxposure near 3ixmile Church, Blount County,
Fennessee. Note the ripple marks on the less
weathered surface.

Bays Sandstone

The Bays sandstoné crops out along the western foot
of Little Mountain, where it underlies the Clinch sandstone
and overlies the Sevier shale., It 1s found throughout east-
ern Tennessee and southeastern Virginia, and takes its name
from exposures along Bays lMountain, Hawkins County, Tenness-
ee. The formation has a characteristic pinkish-red color
which 1s readily distinguishable even in the soils which
come from the disintegrated rock. The beds are calcareous

and argillaceous, and have a uniform thiclkmess of 1100 feet,

Low ridges and knobs are the major topographie forms develop=



ed on the Bays sandstone,

Excellent exposures were observed along Clear (Creek
southwest of Montvele Springs, near Butterfly (ap, and near
Sixmile School (where the contact with the Sevier shale was

seen ) (Fig. 4, p. 28).

Pigure 4. Sevier Shale and Bays Sandstone
gontact between the Sevier shale (left) and the
Bays sandstone (right). Note the massiveness

of the latter.

SILURIAR FORMATIONS

Clinch Sandstone

The only Silurian formation in the Blockhouse area

1s a thin bed of Clinch sandstone in the Little Mountain
section. It belongs to the Albion Series of rocks (Born,

1936, p. 29). This sandstone is easily distinguished from
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the Bays by 1ts white or light gray instead of reddish color.
The name was taken from exposures on Clinch Mountsin, Grain-
ger County, Tennessee. The formation is thick bedded, and
generally fine grained in texture. One thin conglomeratie
bed was noted in the only exposure of this formation three-
fourths of a mile east of the junction of Glear and Sixmile
Cregks., Thickness of this sandstone at the above locality
is not more than 10 feet, The contact between the Bays
and the Clinch sandstones 18 transitional though quite dis-
tinct (Fig. 5, p. 29).

r’
|

Figure 6. Bays and Clinch Sandstones
Contact of the Bays sandstone (left) and the Clinch
sandstone (right), one mile west of Montvale Springs,
Blount County, Tennessee,
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MISSISSIPPIAN FORMATIONS

ghattanOOQa Black Shale

Overlying the Clinch sandstone and succeeded by the
Grainger shale is one of the most discussed formations in
Rast Tennessee, namely, the Chattanooga black shale. 1its
age and origin are still being pondered by some of the
foremost geologlsts of the United States. Stockdais (1939,
ps 48) states that

"although for years considered as of undisputed
Devonian age, a swing toward assignment of early
Mississippian age started with the writings of
Grabau (1906) and was given strong impetus in
the writings of Ulrioch (1912;1815). Subsequent
studies, especially those of Swartz (1924;1927;
1928), Butts (1926), Pohl (1930), Bassler (1932),
and Klepser (1937), have resulted in general
acceptance of the early Mississippian age for

at least a major portion, if not all, of tho
Chattanooga shale in Tennessee."

As to origin Clarke prescrites a deep sea as essentlial
for the accumulation of black shales in general. Schuchert
concluded they were formed in closed arms of the sea. Ulrich
believed thin shales were deposited during times of cool
climate and graptolite~bearing ocurrents.

The age of the Chattanooga black shale 1s now generally
accepted as Mississippian, except possibly the lowest portion
and 1s included in the Kinderhook Series of rocks. Named

for Chattanooga, Hamilton County, Tennessee, the main out-
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crops of the formation extend north and scuth from that lo-
cality., It is exposed on the western slope of Little Mount-
ain in the area of this report. 7The shale 1s black, fissile,
and carbonaceous (contains 13-156 percent carbon). A dark
basal sandstone member is generally present. This shale is
one of the thinnest formations in the Valley of East Fenn-
essee, being only 10 to 60 feet thick, but is persistent
throughout its extensive linear distribution.

The only exposure studied 1s along Big Spring Branch,
near kMontvale Springs, FTennessee where the beds have a maxi-

mum thickness of 35 feet.

Grainger Shale

The Chattanooga shale is succeeded by the younger
Grainger shale which i1s, in turn, overlain by the Hewmen
limestone, The Crainger formation 1s Mississip .lan (Osage
Series) and was named from exposures in Grainger County,
‘Tennessee, It occurs throughout the length of Little Mount-
ain and 1s responsible for the prominence of this particular
ridge. The formation has a relatively wide areal extent,
being found in southwestern Virginia, Korth Carolina, and
Fennessee, Lithologically the Grainger shale is chiefly
sandy shale and shaly limestons, the sandstone content being

responsible for its resistance to weathering. The beds are
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blue-gray, turning greenish-gray upon disintegration. Thick=-
ness ranges from 400 to 1200 feet, the latter figure being
represented in the Butterfly Gap locality.

Typical Grainger exposures were noted where Clear
Creek flows south from Montvale Springs through a gap in
Little Nountain, along Spring Branch one half of a mile
north of Montvale Springs (Fig. 6, p. 32), and in Butterfly
Gape An unusual conglomeratic bed occurs in the Spring
Branch locality. This bed, less than one foot in thiclkness,
is composed of rounded quartz pebbles some of which are

several inches in diameter.

Plgure 6. Grainger Shale
Bxposure along Spring pranch, one half of
a mile north of Montvale Springs, Blount
County, Tennessee. Thin fossil bed and

conglomerate bed found at this point.
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Newman lLimestone

The Grainger shale 1s succeeded by the Neumen limee
stone, Mississippian in sge, and the youngest bedrock oo~
curring in the Bloclthouse Qu:drangle. The Newman beds
nornally underlie the Pennlington shele. The formation
f=rther north 1s divided into the following, listed from
youngest to oldest: (a) Glen Desn, (b) Gaspar, (c) Ste.
@enevieve, (d) St. Louls, und (e) Varsaw. These five beds
are Xnown collectively as the Greenbriar, near Eluefleld,
west Virginia (Butts, Stose, Jonas, 1932, p. 23).

This limestone derives its name from exposures a-
long Newmans Ridge, Heancock County, Tennessee., It makes
up a portion of the flzt, rolling area around Montvale
Springs. The formstion, in its basal part, 1s made up of
100 feet of massive blue limestones, these beds succeeded
by some 500 feet of gray, calcareous snaly limestones.,
Hed solls normally develop over the formation but these
are usually obscured by wash from the higher ridges and
mountains nesrby.

One excellent exposure of the upper shaly beds was
studlied, especlally for its fossil content, one fourth of
a mile southeast of Montvale S»orings, along the Look Rock

trail.
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CHAPTER IV, ALEONTOLOGY

CAMBRIAN FOSSILS

No Cambrian fossils were found within the limits
of the Blosckhouse Quadrangle despite the fact that several
formations of that age are known to contain relatively
rich faunas in other localities. The Nolichucky shale
beds carry an abundant assemblage of brachiopods and trilo-

bites among the most common of which are Crepicephalus tex-

anus and other species of this genus, Coosia sp., EKings-

tonia sp., and the widely disiributed Dicellomus politus.

All of these forms are Upper (Cambrian in age.
The Msryville limestone contains fragmentary evid-

ence of such trilobites as Maryviilia, Blountia and Kings-

tonia (Upper Cambrian),

The early Cambrian formations in this area are not
mown to contain fossils, this being a result of metamorphic
processes, such as heat and pressure, which altered the
former sediments. The Murray shale 1s the only rock east
of the Chilhowee Mountain, in the Blockhouse sector, known
to contain fossils,

54
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KNOX DOLOMITE FOSSILS

The Knox dolomite contains relstively few fossils,
but the ones which do occur within the nlockhouse reglon
were quite helpful in establishing the true stratigraphic
relation in the thick Knox beds. The opercula of the gastxo-
pod Ceratopea, probably robusta and subeconics, were found
about 300 feet below the contact with the overlylng Athens
shale, This distance was checked with Oderi's report on the
Knox dolomite (Oder, 1934, p. 490) and 1t}waa found that
both fossils and lithologic characteristics coirresponded
roughly to his descriptions, The unp~nr ¥mox Tocks belong
to the Cotter-powell beds of the Ordovician System. REx-
anples of Ceratopea were found in weathered beds near the
city of mMaryville and near the headwaters of Ninemile
Creek several miles eastward. since these two localities
are relatively far apart 1t was surmised that a structure
deviating from the simple eastward dipping formations exists,
This structure later proved to be a broad synecline, the young-
er limbs of which contain the index fossil jeratopea.
Ceratopea fragments were found only in these upper
Knox beds where they occur associated with the highly weather-
ed, light colored, and angulsr chert fragments which are so
characteristic of this dolomite., Thess¢ small forms are one

half to one and one half inches in length, concentrically



striated, and horn shaped. They are bellieved to be the
plates which closed the apeture of ancient gastropod shells.
fheir chitinous or calcareous composition made them es=~
pecially favorable for preservation., Other shells (small
and spiral) found in the same vicinity, ncar the headwaters

of Kinemile Creek, were tentatively identified as belonge

ing to the gastropod order Aspidobranchia.
Oder (1934, p. 488) 1lists the following forms in his

discussion of the Cotter-Powell beds;

Barrandeoceras sp Endoceras champlainense
Cerstopea calceoliformis Ophileta

C. capuliformis Oraspira small sp.

C. ocompressa orthoceras

C. corniformis Piloceras canadense

£. cunecata Platycolpus

C. curvatum (Ruedemann) Pliomerops?

C. keithl (Ulrich) Sohroederoceras

Coelocaulus linearis (Billings) pafria sp,

Deltatreta sp. Turritoma acrea

ORDOVICIAN FOSSILS

The Athens shale contains a graptolite fauna, through

the ald of which the formation has been correlated over a
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wide area., Graptolites ococur in the upper 60 feet of limey

beds of the formation. Fossils of the characteristic worlde
wide species, Nemograptus acllis, were found in abundance
at one locality, directly north of Little Ninemile Creek,

It belongs to the Coelenterata phylum, and to the group
Graptozoa ("written animal®), The above species represents
only one of hundreds of varieties of this extinct, colonial,
and marine group. In the process of fossilization of grapto=-
lites all of the chitin ingredients except the carbon content
disappeare: thus leaving - carbonaceous film resembling a
saw blade. (Twenhofel, 1935,p. 87+) Other forms found in-
clude speci=s of bryozoans, crinoids, and brachiopods.

The graptolite fauna of the athens shale has been
correlated with the Normanskill formation of New York, the
Glenkiln shale of Scotland and part ¢f the Llandeilian forme
ation of Englend and ¥%eles (Butts, Stose, Jonas, 193%Z, p.rls).

Butts, Stevenson, Gooke, and sdams in their report on
the Geology of slabama list the following species of gfapto~

lites as ocourring in the Athens shale:

Climscograptus scharenbergi Dicranograptus spinifer

Dicellograptus moffatensis Diplograptus foliacens

D. smithi Glossograptus cillatus
Nemograptus gracilis

Ko identifiable spscies were found in the ¥ellico sand=~
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stone, dbut small fragmentis of cginolds and brachiopods were
seen in the less weathered portion of the formation.

The Sevier shale contains numerous branching grapto-
lite forms many of which were found on the weathered surfaces
of an excellent exposure at Sixmile Church (Fig 3, pe. 27)«
This ocutcrop shows an abundance of well-developed ripple
marks, Fossils in the lime phases of the Sevier shale are
similar to those of the Chickamauga limestone (Mosheim and
Lenoir limsstones near Knoxville, Tennessee),

One mile southeast of Chilhowee View School sn ex-
posure was found which contains numerous brachiopods, rang-
ing in sige fro one fourth of an inch to over one inch in
dismeter, trilobite plates (1), bryozoans, orinoid stems amd
rings, and branching graptolites. $his was the only Sevier
shale exposure noted where fossils were abundant. The beds
consist of sof¢, light brown, argillaceous shale and shaly
limestone,

‘the Bays sandstone was found to contain a small fauna
of linguloid brachiopods and numerous ostracods near the
middle of the formation. The linguloids differ in sigze wikh
an average of one fourth of an inch in leng h, and the ostra-
cods, in the same beds, range from a millimeter or two to
over one inch in length. Species were not determined but

desoriptive characteristics were studied. Lingula forms

belong to the phylum Brachiopoda and the order Atremata.
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Ostracods belong to the Arthropoda phylum and to the sub-
class Ostracoda. The body of the lattér is contained with-
in a bivalved calcareous shell, The animals moved in great
swarms, preferred shallow water, and were scavangers by

h&bit. (Twenhofel, 1955’ P 456:‘)

MISSISSIPPIAN FOSSILS

The Chattanooga shale 1s characterigzed by typiec-1
linguloid forms similar to those of the Bays sandstone.
An exposure of the Chattanooga black shzle, on the east
bank of Spring Branch, one mile northeast of Montvale
Springs, was studied, Fossils were found only in the upper
two feet of the shale which at this locality is approxi-
mately 30 feet thick.

Yhe Grainger shale exhibits two or three interest-
ing beds, Throughout the lower portion of the form:tion

a characteristic fossil, namely, Taonurus (Spirophyton

caunda-galll) ocours in great abundance. Taonurus consists

of concentric, brush-like markings which were "originally
regarded as a plant, also interpreted as mechanical marke
ings by basally attached plants moved by wind; interpreted
by Sarle as packings of successive burrows" (Grabeu and
Shimer, 1910, p. 248). "The structure most likely result-

ed from the many successive tracls of a large worm which
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ocrawled back and forth from a central opening in the muds
where the animal lived for a considerable time. DBucher has
suggested that the structure may have resulted ffom move-
ment of the siphon of a large pelecypod® (Stockdale, 1939,
Ps 68). Specimens of this unusual fossil, collected by the
writer, range from a few inches to over one foot in diameter.
Two localities exhibiting the above form are, (a) three-
fourths of a mile northeast of Montvale Springs, and (b)
in Butterfly Gap, five and one half miles southeast of
Maryville, Tennessee,

In the upper Grainger beds, one half mile north of
Montvale Springs, a rich Misslssippian fauna occurs that
includes trilobites (Phillipsia and others), dryosgoans,
brachiopods, and ocrinoids.

In the Rewman limestone, one half mile east of Mont-
vale Springs along the Look Rock trall, a fossil bed was
noted. The calcareous shaly-limestone of these upper New-
man beds contain numerous forms of bryosgoans, brachiopods,
and corinoid stems. The specimens, however, were so badly

broken that definite species could not be established.



CHAPTER V. GEOLOGIC STRUCTURE

Structurally the Blockhouse area involves both the
newer Folded Appalachians and the older, crystalline Appsl=
achians, the former comprising the major portion of the
quadrangle., The principle geologic structures exhibited
in the Valley and Ridge Province are folds and thrust faults,
the former more numerous perhaps than the latter especially
in the Tennessee Section of the Great Valley. (Pl. 6, fig. 1-2.)

Folds have a characteristic northeast-southwest trend.
Many of the crests are at the same height and expose identi-
cal formations. Broader ﬁarpa are best seen in heavy-bedded
rock, such as the Knox dolomite, while in the thin-bedded
contorted shales, such as the Nolichucky, Athens =nd Sevia,
an infinite number of small insignificent folds appear. This
intricate minor folding has had little effect on the topogra-
phy. Close folding in thin-bedded incompetent formations 1is
characteristic since they yleld readily to the slightest
pressure,

Folds in this area strike north 45 degrees to 60
degrooa;northeast. The northwest limbs of anticlines are
steeper than the southeast limbs, and the axial planes are
inclined to the southwest, thus indicating a force from the
southeast., (Fig 7, p. 42.)
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SURFACE e . SURFACE —

Figure 7 Structure section
ot Nolichucky shale and Margyville lime
stone showing the anticlinal nature of
the formations. Axial line indicated by A-B.

fhere 1s a notable increase in the amount of folding
and faulting from north to south in the Valley and kidge
Province as a whole, and while there 1s no lack of folding
in the Blockhouse Quadrangle there is a marked decrease in
the number of faults. A major displacement was observed \
along the western edge of Chilhowee Mountain where the
murray shale, Cambrian in age, is thrust up adjacent to the
Grainger shale of Mississippian age. The hanging wall, dev-
eloped here on the kurray shale, has been shoved upward and
toward the west, over the foot wall on the Grainger shale
(Fig. 8, p. 43). Subsequent erosion made the two adjacent
formations appear as a simple contact, but on close observation,
bgsed largely on the rock character, the ages of the respect-

ive beds has been definitely established,
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Figure 8. Cross section From the

basc of Little Mourtain,one halfe o3 mile
southeast ofF Old Piney Church tu Ellis Butt
show ng thrust Fault Along Chilhowee Mt .

Beside the cumpressive forces there has been vertical

movement which raised and depressed the land surface. The
vertical force covered a broader area thsn did the compres-
ive movements and were less intense, the result being a
gentle warping rather than folding and faulting. Some 10
periods of oscillation have been established in the Valley
and Ridge Province since the beginning of the Paleozolc.
(Keith, 1895, p. 6.)

Rocks in the Maryville area have been considcrably
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disturbed since their original deposition. Polds are long
and straight and the axial planes are off the vertical,
the fault planes near Chilhowee Mountain are much nearer
the horigzontal than those near Maryville, the latter being
outside the limits of this report.

A generel structure section of the Blockhouse Quad=-
rangle reveals the following features from northwest to

southeast:

The Knox dolomite underlies ruch of the area between
Maryville and the Black Sulphur Knobs, It strikes N. 660
E. and dips 56° SB (railroad cut two miles south of Mary-
ville). The outcrop belt is synclinal. <$he western flank
lies west of the city of Maryville while the eastern flank
rises adjacent to the Nolichucky shale sbout three miles
southeast of the city limits. 9¢he Kolichucky shale and the
Maryville limestone have unticlinal positions. %“he Mary-
ville beds, on the esstern flank, strike N 40° E and dip
28° SE (Fig. 2, p. 20). These two formations interrupt
the wide Knox dolomite belt whish appears again on the
eastern 1limb of the Nolichucky shale and extends to the con-
tact with the Athens shale farther to the scutheast (Pl. 7).
Structural features were intrepreted by the writer large-
ly through a study of the strike and dip of the beds, but

paleontological and stratigraphic data were likewlise a dis-
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tinct aid,

The structure between the upper Kndx beds and the
Chattanooga black shale, from the Black Sulphur Knobs to
Little Mountaln departs little from the common southeast
dip. Next above the Chattanooga shale lies the Grainger
sha  which 1s exposed throughout the Little Mountain belt.
This shele lies in a synclinal structure with the Newmsn
limestone occupying the shallow depression between the two
limbs. 7The entire southeastern side of the syncline is
demarcated by a major fault. In the Emerine Gap locality
this fault lies between the Grainger and Murray shales,
Near lontvale Springs the sdjacent formations are the
Grainger shale and the Cochran conglomerate. fhe dips re=-
corded on the Gralnger do not definitely prove the exlst-
vnce of a synclinal structure but the limestone and the
reoccurrence of the formation on the easstern flank suggest
such a structure, and Keith shows in the structure section
of the Knoxville folio (1895, p. 10) that a syncline does
occur along the Chilhowee Front.

The formations east of the Grainger shsle, in the
Blockhouse area, are all synoclinal with the one exception
of the dolomitic limestone exposed in the Flat Creek locality.
They have a characteristic low castward dip and strike in a
northesst-southwest direction. Identical formations do not

come in contact along the Chilhowee fault line due to the



variations in displacement, The upturned, westernmost
limits of this syncline, consisting chiefly of the resist-
ant Nebo and Hesse sandstones, account for the height of
Chilhowee Mountain (Pl. 7=8).

In the extreme southeastern part of the quadrangle
the early Cembrian Pigeon slate has been thrust up into
contact with the Hesse sandstone {early Cambrian but young-

er than the Pigeon slate).,

Fenaters

An unusual structural feature partially within the
1imits of the Blockhouse Quedrangle, and included within
the Blue Ridge Province, 1s the low cove-~iike area one
half of a mile east of Emerine Gap. The floor of the cove
lies at an elevation of 1100 feet while the enclosing mounte
ains are several hundred feet higher, Topographically, this
is not an unusual occurrence. However, careful examination
shows that the floor of this cove is developed on the Knox
dolomite (Pl. 8), Cambro-Ordovician in age, while the surround-
ing steep slopes are carved on much older rocks, chiefly
early Gambrian sandstones and slates. Thus the stratigraphic
sequence 1s reversed, with the older formations overlying
the yownger beds, This i1s due to a great low-angle thrust
fault, known as the Great Smoky Overthrust. "The plane of

this overthrust dips gently and 1s deformed by later folds
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and faults of great sigze., Erosion through the thrust plane
now exposes Ordovician rocks in windows surrounded by the
overlying Cembrisn, No less than 10 windows form a chsain -
in the @Great Smoky Mountains on a northeast-southwest anti-
cline through Cades, Tuckaleechee and Wesrs Cove" (Keith,
1927, p. 154). Such features are known as fensters,

Most of the overthrust mess 1s of early Caembrian agp.
Underlying limestones are not metamorphosed, and only near
the surface is it broken even by small faults, This shows
the ease of sliding of the overthrust material which in this

case consisted of many miles of Paleozolc rocks. (Keith, 1927,

Pe 165. )



CHAPTER VI, GEOLOGIC HISTORY

PALEQZ0IC EVENTS

The geologic history of the Elockhouse area involves
that of the entire Appalachian Highlands Divisicn. The
conditions prevailing during past geologic time were guite
similar along the site of the entire Valley and Kidge Prove
ince, The sedimentary record surves as a principle guide
on which the geologist bases his conclusions as to the
events of the geologic past, <cince the roocks of the Prove
ince are primarily sedimentary a fairly complete record of
geologic history can be compiled from such deposits. It
has been estimated that st least 40,000 feet of sediments
were deposited in the geosyncline which covered the .sppal=-
achian area during Psleozolc time. The sediments comprising
the rocks of the Blockhouse Qurdrangle were derived principally
from the great mountainous land mass, appalachia, whiech lay
to the east of the site of the present Blue Ridge Province,
the latter bearing little resemblance to the ancient mounte
ains which were several times higher. 4ll westward drainage
was into the huge trough, known as the appalachian Geosynaelir>-
in which accumulated sediments of several geological periods,
from Cambrian to Mississippian in this case.

48
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The chemical make~up and appearance of the sediments
give some indication as to the depth of water in which they
were deposited. many shales, such as the sevier, and sand=-
stones show distinct ripple marks which indicate shallow
water, near shore conditions., Limestones, such as the sary-
ville, indicate a rather deep, clear water deposition. <Cong-
lomeratic materials, such as comprise the Cochran conglomerate,
indicate shallow water deposition and the rounded pebbles
suggest water movement for considerable distances. The sand~
stones of the area, such as the red-brown Tellico, indicate
a revival of erosion on o0ld land surfaces which for untold
centuries had been exposed to the processes of weathering (
Keith, 1895, p. 1)« As a result of these weathering processes
a deep resicdual soll developed which was easily carried away
during a time of activated erosion. This process is well
borne out in the Cambrian and Silurian rocks of the Tennessee
Section of the Valley and Hidge Province.

The vast geosynclinal sea in which the sediments of
Appalachia were deposited extended from Newfoundland to the
Gulf of Mexico. "In Virginia and Tennessee it probably coin~
cided in location with the present Appalachian and Blue Ridge
Province" (Butts, Stose, Jonas, 1932, p. 4). The area here
under discussion lay near the eastern extremity of the geo-
syncline, thus its characteristic near shore deposits, such

as the conglomerates and shales. The exact locations, of
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course, cannot be made but it suffices here to say that iast
Tennessee was nesr the eastern limb of this great sea,

The stratigraphic column gives evidence of at least
four cycles of sedimentation in this area. The first that
we have definite knowledge of begen with the deposition of
gravels, sands, and muds in the early Cambrian time. These
deposits were laid down as the sea encroached upon the sides
of Appalachia, Undoubtedly this transgression was slow in
its landward movement and waters were shallow, tending to
restrict the accumulation of lime material. (Keith, 1895,

P. 2.) G@(enerally sandstones and shales indicate near shore
deposition,

48 the land of ippalachia was gradually reduced by
erosive and dlastrophic processes the sedi..ents became finer
and finer finally resulting in the dolomitic deposits which
show little trace of near shore materials, The accumulation
of the Knox dolomite thus represents a long period during
which Appalachia was quite low and not, as a result, furnish-
ing much sediment to the sea., Aafter a long period of quiet
the area was elevated as shown by the coarse rocks. Elevation
continued until the middle of the Silurian at which time large
areas of recently deposited materials were lifted above the
sea, This ended the first great cycle. (Keith, 1886, p. 2.)

4 second depression initiated the next cycle and it

was during this time that the black shales (Chattanooga) escumu=
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lated, On these, sandstones and shsles were deposited, thus
recording a minor uplift of the land, The uplift was of
little significance in the Southern ippalachians but in-
oreased in intensity northward. (Keith, 1895, p. 2.)

The third cycle saw renewed depression during which
time the Carboniferous (Mississippian and rennsylvanian)
limestones were deposited., tenewed uplift brought this
limestone deposit into shallow water end on it were laid
the Pennsylvanian sandstones and the coal beds of the Cumbe
erland Plateau., A depression of unknown age was responsible
for the encroachment of the sea on the mcuntain region and
the subsequent deposition of the coarse and varied deposits
now found there., (Keith, 1895, p. 2.)

The fourth and last cycle saw renewed uplift at the
end of the Carboniferous which ended deposition in the appale
achian Province. (Keith, 1895, pe. 2.)

The Paleozoic was terminated by a profound physical
disturbance, known as the Appalachlian Revol::tlon. It has
been termed 4Appalachian Revolution "because at that time the
Appelachisn Mountain Range was born out of the sea by upheaval
and folding of the strata" (Miller, 1937, p. 178). The
thousands of feet of sediment which had acocumulated in the
rppalachian Geosyneline were comnressed, folded, faulted,
and uplifted. No doubt this mass was much higher than the

present Valley and Ridge and Blue Hidge Provinces dut 1ts
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exact elevation at the close of the disturbance cannot be
definitely established.

Movement was not confined to the Permian time but
began in the preceding Pennsylvenian and did not fully die
out until the Mesogoic (Triassic) time. The activity at
the close of the Permian lay the "groundwork™ of our present
topographie forms, now worn down to maturity by geologic

processes during the countless intervening ages,

POST PALEOZOIC EVENTS

Post Paleogoic deposition was notably absent in the
Southern Appalachians, The region did, however, undergo
extensive erosion during the Mesogolc and Cenogzoie eras,
Some Triassic roocks were denosited in a trough which lay
between 0ld Appalachia and the newly formed Appalachian
Mountains, The waters from this trough receded and by late
riassic the eastern United States was entirely above the
sea, and the deposited sediments were upwarped, tilted, and
faulted. The United States, in its eastern extent, remained
above the sea until late Cretaceous time when the greatest
Mesozoic sea invaded the continent. The last semblance of
Appalachia disappeared under these waters, Although much of
the eastern interior of North smerica remained high during

this time, however, a huge arm of the sea extended from
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northern Canada to Mexico over the western interior states.
These waters extended eastward over parts of the Gulf states
and the vastern seaboard, Western Tennessee was inundated
during this kesozolc invasion, but the central and eastern
narts of the state had sufficient elevation to prevent en=-
croachment, Erosion continued until, by the end of the Meso=-
golo, most of the land of eastern North rmerica was reducéd
to a peneplain,

Cenogoic deposition did not materially affect the
Valley and Ridge and Blue Ridge ¥rovinces, deposits being
limited to the east coast area, the western states, and the
Gulf Coast region. 4 small Bocene sea invaded the Gulf states,
waters extending as far north as southern Indiana. Parts of
the east coast were submerged at this time but not to an
extent camparable to the Paleozoic invasions. (Miller, 1938,
Pe 336.)

Soulpturing of the jippalachians during the interim
between the close of the Paleozolc and the beginning of the
Cenogoic had proceeded to such an extent that nearly all the
mountains had reached a state of peneplaination "exceptions
being a chain of monadnocks as much as 2000 feet high slong
the border between eastern Tennessec and North Carolina...
These unreduced areas form the crest of the modern Great

S8moky Mountains..." (Schuchert and Dunbar, 1941, p. 390,)

The flat erosion surface of the sppralachians was known
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as the Schooley Peneplain, and it is still preserved in some
¢

of the higher ridges of the Valley and kidge Province and

possibly in the summits of the Allegheny Plateau farther

north. This old surface dipped eastward and would, if present

today, underlie the coastal plain beds. (Schuchert and Dunbar,
1941, p. 390.)

The present elevation and the local relief are both
due to such primary causes as regional upwarping and erosion.
Late in the Cenogzolec further upwarping was followed by the
development of incised streams and the subsequent formation
of lowlands, This flat land surface has been termed the
Harrisburg Peneplain because of its development in the Harris-
burg, Pennsylvania area., JStill further uplifts followed
causing the Harrisburg surface to be warped and causing the
streams to again be incised. Present relief has been carved
from streams flowing over these old surfaces. (Schuchert and

Dll.tﬂ)ar, 1941’ Pe 5900)



CHAPTER VII. MINEHAL HESOURCES

The mineral resources of the Bloeckhouse area are
limited in comparison with those of the Valley and kidge
Province as a whole, A few of the valuable resources to
be found within the Great Valley include marble, zine,
barite, and manganese., f thace the Karyville-=Chilhowee
Mountain section contains only manganese, which occurs in
smail sacunts in ths iox dolomite.

In addition, brown iron ore (limonite) is lmown to
occur in several localities, chiefly in the limesto:es,
but its value and extent are not such that mining operations
could be undertaken on a profitable scale., "No deposits
have been discovered that will certainly support a modern
furnace for ény considerable time® (Case, 1926, p. 63).
"fhe East Tennessee limonites occur as compact, shapeless
masses in the foothills, spurs and valleys associated with
clay and chert" (Born, 1936, p. 66).

Smsll limonite deposits occur about one mile south
‘of Forest Hill School in the EKnox dolomite and in the New-
man limestone both north and south of Montvale 8prings.

The Tellico sandstone, which i1s quite extensive in the Block-

house area, contains a small pereentage of iron which the

early settlers are purported to have utilized in the makirng
686
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of plow shares and horseshoes. Hayes (1909, p, 73) summar-
ized the uncertainty of the quality and quanity of the
brown iron ore in this eastern belt as follows

"The brown ores are extremely variable in
depth and horigzontal extent. Surface indications
are thoroughly umreliable, and those most experi-
enced in such deposits are practically unamious
in the opinion that no deposits can be estimated
safely until every ton of ore has been mined.
Under such cirocumstances, estimsztes given of ore
remaining in this class of depositsa can only be
regarded as having a degree of accuracy represent-
ed by a factor varying betwean 7 per cont and 30
per cent,"

Traces of gold occur as placer deposits in the
streams flowing from Chilhowee Mountain. Its source 1s
not definitely known but 1s believed to be from the "meta-
morphosed shales and ssndstones of Cambrian or Pre-Camb-
rian 380" (Born, 1936, pe. 61).

The Knox dolomite has been widely used for strustur=-
al purposes, such as bridge abutments, its chief qualities
being its compactness, its resistance to frost and heat,.and
its ease of quarrying. It offers future pgssibilities for
the chemical industry and as a source of magnesium, thess
developments depending upon a number of conditions. The
Enox dolomite contains the chief zinc deposits in the state,
at Mascot and Jefferson City, Tennessee, but the beds in the
Blockhouse Quadrangle are not known to contain this valuable

mineral resource.

The Maryville limestone is used for road metal and 1s
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only of local importance. 1Its limited thickness, and the
use of other more desirable formations has prevented any
extensive development.

The Newman linestone, Grainger shale, and the Chatta-
nooga shale, offer possibilities for cement industries at
certain other localities within the Valley of East Tenness-
ee, and although all three occur within the limits of this
report no development has taken place.

It should be noted that the largest aluminum rolling
mill in the world, that of the Aluminum Company of America,
18 located just outside the limits of the Bloeckhouse Qu:d-
rangle, and several hundred of the employees of this plant
reside in this locrlity. About 40 percent of the United
States supply of finished aluminum comes from these huge
mills at slcoa, Tennessee (World Almanac,}1942, p. 508).

Raw materials, bauxite, are first sent to one of the sev:ral
processing centers, and the ore is then shipped to the Alcoa
reduction and rolling plants, At first glance this plant
would appear out of place but such factors as hydroelectric
power and a good labor supply, chiefly the former, make the

Bast Tennessee Valley region ideal for this growing industry.
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