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CBAPTER X
INTRODUCTION

looation and Access

Bnglish Moantain is loceted in middle Rast Tennessee mar the
sJunction of Cocke, Jefferson and Sevier counties. Tts total length
1s 11 miles, fxum northsast to southnrest, Newport and Chestnut Hill
are the nearest towns, while Cosby and Sevierville are somewhat far.
ther avay. The saall ocmmmity of Carson Springs lies in a valley
within the mountain., (See Figure 1.)

U. S. highwey 411, comnecting Sevierville and Newpert, follows
& major valley on the northwest sids of the mountain, and secondary
roads provide acoess to farms at its base. State highway 32 to the
east oonnscts Newport and Coaby. Two roads enter the area mapped:
the Clevenger-Carson Sprirgs road, which now extends to the top of
the memntadn, and the cross mountatin rosd through Yellow Spring Gap.

The boundary for detalled mapping is the Oreat Smoky fault
on the east, north and west. To the south, mapping ends at parzllsl
35-52 1/2°west of Lin Cresk; east of there it was extended to the
Sugay Camp Branch road.

Ristory and Industry

The steep topegrephy and soarcity of soll have rendered much
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of the mountailn area useless for egriculture, Beosuse of its height and
posltisn, however, the mountain his been a useful site for a fire tower,
In addttion, a three tower installation for radioc commnications with
high altitude aircraft is currently being installsd (Juns 1958), Since
the turn of the ceatury, the mountain has deen gradually logged over,
leaving 1ittls valuable timber remining, Yogging opsretions were fol.
lowsd in many areas by the stripping of chestnnt oak for tanbark. The
production of moonshine whiskey was formerly very extensive tut has
declined in recent years. The commurdty of Oarson Springs, the only
sotilement within the ares, has grown from a summer xesort to a deluxe
Newport suburd, Here also, the Baptist Church has established a doys!
sumner camp (Camp Carson). Minsrel industries; both past and potential,
w11l be considered in Chapter V, |

Topegrephy

The oantral portion of English mountain consists of a doudle
ridge, about five miles long. Ths two ridges umte at thelr western
ends, forming an overall U shape. Here are the highest elsvations of
the mountain, reaching a maximws of 3,629 feet, in contrest to land
as low as 1,400 feet close 0 ths mountaln's base. Between the ridges
1ies a high valley, flat and over 3,200 feet in the upper portion, tut
staep wallsd and deddining rapidly in the lower. The vallsy is drained
by Stuking Creek, ‘which joins the Pigeon River above Newport.

‘ At tho northern end of the mountain, the double ridge termi.
nates in a single sast.west ridge, about four miles long, variadble
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in beight, and bresched by Sinking Creek, Maxismm elevation is the
top of Round mountain, 2,680 feet.

West of the central Mﬁ.ou. BEnglish mountain eontinues for
six miles as & singde ridge elongated east-west. Blevations decline
vestiard from 3,360 feet et the Pirmecle to 2,460 feet at the most
vosterly summit, '

Rich mountatn, also mapped, lles to the south of the central
portion of English mountain. It is an east.west ridge with a high
point towards each end. The elevation of the eestern peak is 2,480 fest,
that of the western, 2,920 fest.

Dratnege

Dretnage fram the northwestern flank reachss the French Bread
River direotly throngh numerous creeks and branches., Drainage from
the southeast flank flows to the Figesn River via Bogard, English and
other creeks, To ths south, the principal drainage is into Wilhite
Creek, then to ths Bast Fork Dumn Greek and the Iittle Pigeon River,
All dratnage reachss the French Broad, and eventually the Tennessee
River,

Vegotation

English mountain is largely covered with second gsowth and
scrub hardwods. Pines predominate only on very dry ridge crests and
spars, Rhododendron occurs genmerslly only near semipermanent streams,
but has gained a foothold on the atesp slopes of the westemm part of
the mountain,



~ Statement of the Problem

English mountain is intarpretad by Rodgers (1953, ﬁcaloglc
Map of Bast Tennessse) as a rempant af rocks of the Chilhowwe group,
resting on a prong in the overthrust shset of the Great Smoky faunlt.
He showed the structure of the Chilhowse rocks to be synelinal in
the central portion, monoclina) on the northern end, and monoclinal
in the westwvard axtenston, ‘
Objectives of the present writer were: ’1) to cheok the major
structare nnl detall the comtacts, 2) to socuretely locate the posi-
tion of the Creat Smoky fault; 3) to map minor straciures, &) to study
the stretigraphy of the Chilhowee group. In comneotion with the latter;
a) the roek types and separstion of the x!inm-ﬂ-bo sequense,
b) the lithology and subdivisions of the Cochran formation, o) the
hilhnmee.Cooes contast, and d) the dase of the Cambrian systenm vere

studied specifiocally,

Previous Work

The students of the Chilhowee rocks and of the fanlts bordering
the moumtain provinse have been numerons, but few have mentioned Eng
lish mountain, Actual field work in the area has been limited, Af
not entirely absent.

Safford (1869, p. 29) mentioned *Bnglish's mountain® as one of
the Toothills of the Great Smoky,® which foothills he destgnates the
Chilhowes range. The rooks underlying the Chilhowse range are oalled
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by hin the Chilhowes formation, a part of his lower Silurlan’ Potsdan
group.

Ketth iaclnded English mountatn in his Mount Guyot 30 mimmte
quadrangle (unpublished). His interpretation was surprisinrgly acourate
but much of 4t has not peassed the %est of further work with better
base mips. He mapped as Nebo quartsite much that we now understand
to bs the upper part of the Cochran, and similarly substituted Marray
shals for Nichols shals, and Hasse quartgite for Nebo quartsite. The
vhite quartsite on Rich momntatn he interpreted as Nebo, and adjacent
exposures of dolamite as Shady. The present writer places the white
quartsite in the Gochran, and designates the dolomite as Knox, exposed
in a reentrant of the Qreat Smoky fault. In Xelth's favor it may be
said that he incloded a more nearly continucus belt of Sevier shale
arownd the moamtain than did later interpreters. |

Stose and Stose (1944, p. 372) include Snglish mountain in a
gensral map i1llustrating their interpretation of struoturs in the Unaka
range., They indicate that the Ocoes serias is thrust from the south
against the Chilhowee rocks. Their fault, however, runs approximately
from Yellov Spring Gap to the junction of the two forks of Bogard
creek. The writer found this to bs a 1ine of minor lithologic changes.
Additionally, they place an area of "Shady dolomite and younger rooks?
along the southeast flank of the mountain, This was not sonfirmed by
the writer.

M of present ussge.
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Rodgers' map of East Tennessse (1953) inoludes English nmoun-
tain on the Yount Oayot sheets: His work repressents the firet attempt
singe that of Kelth to subdivide the Ghilhowes group. His results
cams much ogloser to the trus ploture; although he includes a constder-
abls area of Murrey shale in the northern part of the mountain, The
writer found the presence of this unit to be douttful: In additioen,
Rodgers drastically reduces the thickness and extent of ths Coohran
formation, replacing mach of it with the Sandsuck shale (& unit in
the Ovose series) in conformabla sequence below the remaining Cochran,
This &8 not in sgreement with the writer's imterpretation,

King, et al, (1958) include the English mountain area in their
goneral ap to $1llustrate the latest scheme for sabdividing the Qooee
sartes. They again introduce a fault separating the Chilhowse rocks
couplstely from tho_ Qooss series. Their fault, however, lies scuth
of Rich and English mountains, and does not aut across either. The
writsr confirmed the presence of the eastern pertion of this fault,
King reduces the area af the Sandsusk formation considsrably; yet re.
tains more than does the presenmt writer.



CHAPTER XX
PHYSTOGRAPHY

English mountain presents an outstanding exampls of the struc.
tural control of topegraphic featurez, According to ths subdivision
of the Appalachtan highlamis by Fennsman (1933) the mmmtaie falls in
the B'.‘I.t;a Ridge provinee and the west base forms the boundary of that
province, Considering the detallsd map of the area, the Oreat Smoky
fanlt forms an excellernt provinos boundary, with the footwall area .
Iying in the Great Valley, and the thrust sheet forming a prong of the
Blue Ridge province,

The main ridge former in the mountain area is the uppsr member
of the Goohran formation, Fresion of adjscent formations has produced
up to 1,100 feet of relief on this unit, forming a double ridge with
outwvard facing escarpaerits. This mirrors the synclinal structure.
Quartsite bodies hold up peaks of exceptional height, such as The
PAnnaoele and The Lookoff.

The hoterogensity of the lower member of the Cochran is reflected
in the varylng altitude of the land surface developed on it. On Rlch
nowtain, an area of the quartsite member has also causal 1,100 feot
of rellef to develap, without the aid of other resistant formations,

Toward the western end of English mountaln, the altitude of
the trace of ths Great Smoky Fault riees, and up to 800 feet of re.
1lef 18 attained on the Knex and Sevier formations. The presence of
the relief is also in this case owing to the caprook effect of the
Coohran sandstonss.



9

The Oovee shales south of the mountain underly a reugh, knobdly,
intricately disescted area of no great reliesf, This is quite typdcal
of the topography developed on broad belts of shals, particularly in
the Appalschian region.

Referring again to the synslinal portion of the mountain, the
Hesse.lebo quartsite adds an additional 400 fest of elsvation to the
highest part of the mountain, 4ts basin structure exmctly mirrored in
the gentle bazin shape of its imer surface. It, too, has an cutward
faoing escarpment slope. Detwsen ths Hesse-Nebo and the Coochren, the
Kichols shale underlies a shelf area. Here the slope legsens subwtan.
t1ally, providing the climber with an opportumity to pauss for breath,

At the northern end of the mountain the resistant formations
4ty too stesply ¢to allow their rellef-producing effects to campound,
hence altitudes are lower. The east-west strike of the Hesse-Nebo
quartyite 1s clearly shown in an east.west ridge with a maximum re.
14ef of 900 feet. The Wornrikatmrdathopmmcndof
the mourtain are also reflected in the trend of this ridge.

The none.resistant oharacter of the Shady is reflected in the
M deoline of the land surface away from the Chilhowse rocks. Fhysiow
graphy is believed t0 be important in the formation of manganese deposits
in the Shady residumm. Flat or terrace-like areas close to the contaot
with the Chilhowee group are congidered favorable. Several such areas
were prospescted in the 3ngiish mountain area. (See Chapter 7._)

The Rome shales, althongh pressnt only in a relatively small
area, show the knobby topozraphy for which the Roms is well known,



CHAPTER ITX

STRATTGRAPHY

General

The major rock units of Bastern Tennesses were recogmszed as
early as 1865 by Safford, farther slaborated on by Keith, and described
in curremtly acosptabls form after mmoh further work by Rodgers (1933).
A sumarized stratigraphic eolumn i3 presentsd in table 1.

The formations mappsd in the 2nglish mountain area are listed
and briefly desoribed in Table 2. They include a oamplste upper Pre.
canbrian.lowey Cambrian section from the Chilhowee group through the
Rome formation in the hangirg wall, and Sevier shale and Knox dolemite
in the footwall.

Ocoee Series, Undifferantiated

Ocoee rocks were mapped Yy the writer betwesn Rich mountain
and the Suger Camp Branch road. Their thicknsss is not possible to
estimate, since nelther the base nor the tep of any specific unit
was cbserved.

The rocka consist almost emtirely of shales, with occasional
interbeds of sandstons and conglomerate. The shales are thin.bedded,
silty, and mieacecus. The mica 1s commonly concentrsted in thin,

evenly spaced bed;u. giving the shals a finely laminsted appearance.



Tables 1, QGeneral Stratigraphic Column for Eagt Tennsssee

Pemsylvanian Lower Lee sandstons
Mississippian Upper Neuman limestons
& Lower Grainger, Fort Payne formations
Devonianifississipplan Chattanooga shale
Ordovician Juntata formation
Upper :
Chickemauga group.
Middle including Sevier shale
Tower
Knox group
Mddle Conassaga group
Lower Romes formation
Shady dolomite
Chilhowee group
Precanbdrian
0cooo perles

gneise and granits
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Table 2, Stretigraphic Column for the English Mountain Avea

Formation | Thlclness Iithology
Ordoviocian Middle | Sevier shales |1000f, top not Sbales, blus.gray
preserved and calcarecus
Iower Knox dolomite | base not limestone ant delow
preserved mto, gray-blus and
thiok bedded
Cambrian Upper
Sequence broken by fanlting
fower | Roms formation| 10000, top not shals, varicolored
pressrved amd micacecus
Shady dolcmitow 800t
*jasperoid® float
Hesss-Rebo 1000t quartasite, fine.
quartsite grainsd and pure
white
Precambrian
lower member 1000 quartsite, gray,
CHITHOWES vAth soms clays
QROUP
Nichols shale Looy shale, greezish.gray,
micacsous and silty
Cochran 2600% , base arkose, Quartsite
formation not pregsrved and conglomeratej
yollow and red
Loy shales
Ocose 3eries Andeterminate shales, tlus-grey
yellow weathering
lxdinated silty.
m.caseous
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The fresh shale roeck, seen rarsly in cutcrop, is blne-grmy in color
and nonafissile, breaidng in large blocks. (lsavege 1s detectabls
at a few outorops only, tut chevron folding of an amplitude of about
three feet is often developed, This is illustrated in Figure 2.

The sandstones and conglomarates ocour as interbeds and lenses
withdn the shale sequence. They are coarse, arkosio, poorly sorted
and cemanted, commonly forming an abrupt contast with the shale,

The Ocoee rocks weather desply, so that nsarly all outorops,
{nelnding those in roedeuts, consist of the yellow.hroum softensd
shale which can be dug out with a plok. The sandstones, also, are
soft and poroues. The softensd silty shales form a soil of faiy
qQuality, Thus many felrly prosperous farms are $o be found in their
outerop area,

No fossils have bean found in rocks of the Ocoee series anyvhers.
This faot plus the absence of a major ungenformity between the Oocoee
rocks and the lowest fossils (at the top of the Chilhowse group) has
led to much econtroversy about the aga of thes series. The presant
writer, following oustom, considers the Ooose to be Precambrian, A
discusaion of tha age question is presested in the section on the
Chilhowee rocks,.

Recently, geologists of the Great Smoky Mownains field party
of the U.8.0.8. (Kirg, 1958) have sabdivided the Ocoee seriee into
thies groupss the Snowbird group, the Great Smoky group, and the
Walden Creek group. The Ocoee rooks mapped by tha writer are a part
of the Walden Cresk group as indicated on the gomnll map by King



Figure 2. Tnoonpetent folding in the Ooces shales. Sugar
Camp Branch read,
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(1998) , but are probadly not a part of the Sandsuck formation as now
defined. Correlation of these rocks awaits the publication of a paper
by W. B. Bamd)ton of the U.3.0.5. on ths geolegy of tha Jones Cove
and Richardson Gove quadrargles.

The Chilhowee Group

General

The nams *Chilhewee group” has been applisd with varying oon.
nmwammmdehniom&aogmc@nmmdpmubh
Precambrian age that outcrops discostimously from the Sesquebanna river
in Pennsylvania .to the temmimus of the Appalschians in Alabema. They
are usually found capping the Blue Ridge or its western foodhills, The
rooks of this segmsnt were’ probably physisally continuous at the tims
of depoesition. Rocks of similar lithology and possibly equivalent
age recur sporadically from eastern Pennsylvania to Gaspé. Physioal
contimitty betwsen the two eegmants, and within the northern segmeut,
is doudtful,
| The Chilhowee rockes consist of sandstone, conglomsrate, and
shale, and their metamorphosed equivalents. The sandstones are dome
inantly orthoquartsite and arkose, and the shales micacecus and silty
varieties. The mlm”_am lenses and interdeds in the sand-
stones, and rarely contain petdles larger than one inoh.

Many excellent desoriptions of Chilhowee seotions have appeared
in the literature, as well as regional summaries of the rock types and
lateral variations. Among the sactions described at specific localities,
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thoms at South Mountain, Pannsylvanis (Stose, 1553), Harpers Ferry,
Tirginia.West Virginia (Micklesen, 1956), and Doe River gorge, North.
eastern Tennosses (King, 1544) may be cited, A deecription of the
section on Chilhowee mourtain (middls East Temssees) by Swingle and
Perguson will be included in future publications of the U.8.0.8.
Regional summary descriptions have been provided for Virgimta by Butts
{1946), for Tennessse ty Rodgere (1953) and King (1949), and for Alabama
by Batts (1526). Other desoriptions available include thoss in folios
by Xelth for Tannassee, Butts for Aladama, and Stose for Petmsylvania
and Maryland.

Sorrelstion

The thiokness, lithology, and correlation of the various forma-
tions of the Chilhowee sequence has been summarized by Rodgers (1956).
He inocludes in addition to the main euterop belt, supposedly equivalent
clastic units as far north as New Jersey, and highly mstamorphosed se-
quences east of the Blue Ridge, also believed equivalent, The correla-
tions are swwmyised in Table 3.

Rodgers bases Mis correlation entirely on the thickness and
14thology of the rook units and visualizes the Chilhowee group as &
thres.fold sequence, characterized by quartsite in the uppeyr umit,
shale in the middls wnt, and conglomerate in the lower umit. The sec-
tion on Engltsh mountalin displays this same sequence.

Aze of the Chilhowes group
The sge assigment of the Chilhowme group, as well as the under-
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Correlations of ths Chilhowse Group and Squivalent

Rocks, Acconding to Redgers, 1956

location Penng .-New Jersey border WAW of PMiladelphia, Penna,
Overlying rocks Kittatiny ls. Vintege dol., Conestoga ls.
ohtlhowee Hardystown fwm, 0.300% Antietam qtat. 450t
equivalents
Rarpere phyllite 1000t
Chiokies qtat. 1000*
Underlying rooks | gneiss, schist & marbls gneiss, schist & mardle
looation York Co., Penna, Baltimore Co., M.
Overlying rocks | Vintage dol., Conestoga la.
Chilhowee Antietan qtst, 200 Peach Bottom slate 1000!
eqaivalents
Harpers qtst. 000! Cardiff cong. 1000
Chiclles qtst. 800! Olsnarm group
Underlying Catoctin voloanles Wissahtckon fa,
rocks ’
Location W. of Fredrick, Md. Zkton, Ve.
Overlying rocks | Tomstown dolomdte Tonstown dolomite
Chilhovee Antietan sandstone S00? Antietax qtat. 800
equivalents

Harpers shale 2000t

Harpers shale 9000

Weaverton earyistora 000!

Weaverton qtst. 1600

Underiying rocks

London fm.

loudon fm,




Table 3, continaed

Location KB of Lynchburz, Va. SB of Johnson City, Temn.
Overlying rocks Bvington group Shady dolomite ’
(upper) :
Chilhewee Cander Brvin gqtst. 1400'
equivalents phylldte BOOO! :
" Hampton shale 1400¢
UmMoodl fm. 5000¢
Underlying rocks Lynchburg gneiss Mt. Rodzers volcanios

Great Smoky Mountains,Temn.

| Iocation 50 mt. B. of Knoxville,
: Tenn.(French Broad river) (spec. Chilhowse itn.)
Overlying rocks Shady dolemite Shady dolomite
Chilhowse Erwin qtst. 2000t Hesse qtzt. AOO!', Murray
equivalents shale 500, Nebo gtst. 250!

Hampton shale 2000*

Richols shale 700!

_ Untaol fm. 5000¢ Cochyran cong, 1000Y
UnderiyAng rooks Ocoees series Sa?dmck shale
part of Qcose series)

location Marphy belt, N. GQa.

Overlying rocks Murpity marble e

Chilhowee Brasstown fn, 1500
equivalants

Tusquites gtst. 200¢

¥antahla slate 1200!

Underlying rocks

Oreat Smoky group
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lying unfossilifercus olastio and volcanic rooks, has long been a
subject of Qontmvuvy. Ages of the Chilhowme rocks as suggested by
varicus writers are summarised in Table 4.

The evolution of thought on the base of the Cambrian system
in the Appalachians is interesting to follow. Fossils represanting
the lowsr Canbrian Olensllug fauna were described from the topmost
beda of the Hesss quartaite by waleoctt (1890, p. $70), and thess have
since beesn oonfirmed (Xing, 1998, p. 965). In addition, Keith (1895)
reported fossils from the Marray shale at two localities on Chilhowee
mountein, However, one locality was misplaced etyatigrephically, and
the other has fatled to yleld more fossils and 4% now considersd doubt.
ful,

The earlier woriters (Safford, Keith, Ulpich and Barrell) sought
meroly for a major unconformity below the lowest fossils and placed
the CanPMan.Precandrian boundary there. Thus not only the Chilhowee
tut the thousande of feet of Ocoes sediments were placed in the lower
Cambrian.

Snyder (1547) tock the opposite viswpaint, arguing that the base
of the Cambrian system ahoul_.d be placed directly below the lowest foswils,
He balievad that fine marine silts (apparently he was refewring to the
Nichols, Hampton and equivalent shalss) which appeared to have been
formed in environments favorable for marine 1ife maust be assigned to
the Precamhrian if unfossiliferous. He ¢onsidered the aocquisition of
the shell forming hadit by marine argamisms to have taken placs in a
short tims and during & period of contimous deposition of sediment.



Table 4. Age of the Chilhowse (Group, Aocording to

Varions Writers

Writer Year Formation Age
Safford 1860 Chilhowes formation Lower 3ilurian {Cambrian
of preseut usage)
Kelth 189% Chilhowse group Lower Oasbrian |
Tyich 1’1 Chilhowse group Lowey Cambrian
Barrell 1925 Shilhowee group Lower Cambrian
Snydey 1947 Hesse quartsite lower Garbrian
Murray shale, upper
Marray shale, lover
Hebo quartsite Precanbrian
Mchols shals
Cochran fomsation
King 1947 Chilhowee group tower Cambrian
Rodgers 1953 Chllhowes group Lower Cambrian
Rodgers 1956 Hesses quartsite Lower Cambrisan
: ‘Marrey shale
Kebo gquartsite Lower Cambrian (1)
Mchols shale
Coschran formation
King 1958 Hellermode mamber Lower Cambrisn
rest of Chilhowee Precanhrian (1)
group
Greene 1959 Homse.Xiobo quartsite Cambrian and
Precarbrian (1)
Kichole shale Precanbrian

Cochran fomation




This svent, he belisved, marked the beginming of Cambrian time.

Followirg the introdustion of the consepts of the eugeosynalins
and megeosynsline, King, in an elaborate discussion (1949) propased
plaaing the bage of the Camdyian at the base of the Chilhowee groap.
He belisved that this horison represented a major tectonic ohange,
terminating eugeceynclinal and imtroducing nlogeosynclinal deposition
in Bast Tennesses. This imterpretation was adopted bty Rodgers in his
1953 work.

later on, however, Rodgers (1956) withdrew his concurrence and
considered the Chilhowse group as of doubtful Camdrtan age dDelow the
lowest fossils in the ¥Murray. Ne furthar designates the Ocoee series,
Mt. Rodgers group, and other controversial rocks below the (hilhowee
as *Cambrian or Precasbrian,” resetrving unquestionsd Precambrian for
gneisses and gramites radioactively dated at more than 550 million
yesars.

The workere Ain the Oreat Swmoky mountains field party (1946-1935)
falled to sonfirm the presence of fossils An the Mirray shale. This
result has canged King to withdrew hia previons imtespretaticn, so
that he now (1958) considers the Chilhowes group delow the Helemmode
mamber {upper part of the Hesss quartaite) to be Precambrian (1).

The present writer believes that the base of the Casbrian, like
any other systemtc boundary, mst be based chiefly on paleontologic
evidencs. The deginming of the Cambrian period is considered by many
to be that time when certain marine animals coqnuod the adility to
form shells. The writer can ses no reason why this dlologic phenamsnon



should be considered to be contemporansous with certain teotonic
events such as the £4\ling of a eugeosynsline or the preduction of
an anapaforudty, Therefors, the writer is most inclined to agree
with Snyder in assigming the Nichols shals, equivalent and lower
units 40 the Precamdrian,

In the upper Chilhowee rocks, the presence of the Murray shale
in the "southern sequence® fram Chilhowee mountain south-west intro.
duces further compllostions. If the Murray is indeed unfossiliferous
and repressents an enviroment suitable for marine 1ife, then it, the
¥ebo quartsite, and the lower part of the Exwin quartsite must all,
similarly, bs sssigned to the Precamdrian, However, bscasuse of the
poasibility of fossils in the Marray, the writer mst considsr the
Hesse, Murray, Nebo and Brwin as Carbrian and Freamdrian(?).

Genergl. Rocks of the Coschran formation occour on both flanks
of the English Mountain synclime, on the westward extension and southa
ward over Rish mountain to the contact with the Ocoes shales. The
writer has divided the Cochran formation into four members. Theee are
an upper member, & red shale mamber, a quartsite sember, and a lower
member.

The Cochran has ylelded no fossils, either on English
mountaln or elsewhere,

members include a1l the rocks lying stratigraphtcally below the red
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shale member. These occur south and west of the English moantain eyn-
clins,

The lowsr member is the most bsteragensous part of
the Coghren formation, It consi.sts of sandstone, conglomerste, and
shale. Lensss and interbeds of fine, clean quartsite oocur, and whare
large enough to be mappable have been designated as the Quartsite mem.
ber.

The sandstonss are arkvses and quartsites, poorly
sorted and poorly rounded., The grain sizes vary from £ins sand through
coarss sand to fins conglomerate., Where a considerable proportion of
pebhles are present the bed 13 depignated a conglomsrate; all gradations
are present, The oement is generslly silica and the finer quartsites
are well ognsnted. The coarser rocks are, however, peorly cemented
and cranble easlly after moderste weathering,

The Quartsite mamdber 1s differentiated on Rich mourn-
tain and on English between Stinnett and Yellow Spring gaps. The roek
type of this member is a white, fins.grained, olsanly washed, well
cemwnted, vitreous quartsite. It contalns but few heavy mirmerals.
Almost no bedding is visible and few strike and dips may be obtained,
In addition, the rock is often sheared and recrystallised, obliteret.
irg any primary structures, Outoreps of this rock type were also od-
sarved within the area mappsd as the lower msmber.

The quartsite on Rich mountain was mistaken for Hebo
by Keith (unpublished data). The lithology is indeed simtlar, but the
massive charsotar, the lack of the Hgoolithus tubes, and the lack of
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the Nichols shale bensath make this interpretation unaccepteble,

Other gquartsites in the lower msmber of the Cochran
are coarser and more poorly sorted. These are gensrally white and
olean but may oontain 1/2 percent hesvy minerals, Quarteite of this
type i3 well exposed along the Yallow Spring Gap roed (partdy in the
Red shale member). Hers ivon.beartng solutions have stained the rock
in intevesting patterns. Some exposures exhibit a orisscross pattern
related to frectures, others concemrtyrio hamitng or esegang. (Fig-
ures 3 and 4)

The arkoses of the lower member are msdium to coarse
grained and poorly sorted. Feldspar comtent usually does not exneed
25 parcent, The feldspar greins are usuvally smaller than those of
the smrrounding quarts, and may be distirguished by their white to
pAnk golor, good aleavage, and westhered nature. The arkoses, 0o,
are usually reorystallised. Closs examination reveals that the quarts
grains are often large, angular, and interlooking, resembling those
in an ignecus rock. This form mist have been produced by secondary
overgrowth of stlios on the origiml grains. A thin sestion would
prohahly reveal the original grain boundaries in "ghost® outline.

This phenomenon may account for the disparity in grein sisze between
quarts and feldspar. The arkoses contain few heavy minerels.

Shales of the lower menber of the Cochran are ysllow.
brown to greenish (weathered cuterops), mlcacecus and silty. They are
interbedded with sandstonss and conglomsrates, possibly becaming more
praminent lower in ths eection,



Figare 3. Oriss.croas iron etaining in coarse quartsites of
the Cochran formation. TYellow Spring Gap road.

Pigure 4,. Concentris iron etalming &n coarse quartsites of
the Cochran formation. Yellow Spring Gap roed.
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Interprotstion. Ths presence of shales below the
ridge.forming portion of the Cochren led Rodgers (1953) and Hamdlton
{personsl cammmioation, 1938) to map some of the lover member of
the Coochran as Sandsuck shale (top umit of the Ocoes series). The
writer believes, however, that ths Red shale mamber forms a signifi.
cant key bed st a defimte stratigraphioc position, and, since it i»
lacking outside of the single bani mapped, &1l rocks to the south and
west must be stratigraphically lower. Therefore, these rocits mst be
all Cochran or all Sandsuck, unless a new contact not adjacent the Red
shals member was recogrised.

This 48 in conflict with interpretations by Rodgers
and Asedlton, who introduce Sandsuck below the Red shale axposures,
then relntroduce Cochran on Rich mountain and the western part of
English meuntain, where no red shale is exposed.

Reliadle strike snd dip Anformation tn the Lower
member of the Cochran is diffignlt to obtaing that shown on the ao-
companyirng map mast be considsred as doubtful. Therefors, structural
complications not detected by the writer may occur southwest of the
vall.defined English Neuntain syncline.

The writer belisves that the presence of ths ir.
regularly dtstributed quartsite and shale umits within the Lowsr man.
ber of the Cochran must be ascribded to changes in factes,

Bed Shale Mamber. The Red shale member has been mapped in a
eingle contimous belt from the Oreat Smoky fault near Yellow Spring
gap to the sane fault on the oppcsits side of the mountain, It 4
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‘spprexinataly 300 fast thick.
The rook em- of the lower member persist into the

Red shale mamber. In addttion maroon shales and arkoses are charss.
teristic of t.po Red shale msmber, The red shales are silty, micageous
and finely laminated. They usually appsar at sbrupt contacts with
sandstone (m.Hgnro %) bat may interbed mawginally with light green
shales of similar composition,

Red arkoses also appear in ths Red shale member.
Thess are nmm- to previcusly described arkoses, but contain red
ooloring matter between sand greins. The redness of this material as
well as that 4n the shales is due no doudt to the presence of iron
oxides in the ferric state, while iron in the adjacent gresn shales
is in the farrous state.

A lans of blue quarts grains was obssrved at a
singls locﬁ.i‘;ty in the Red shals @or on the Yellow Jpring Gap road.
This material formed a poorly owmented, orumdly, coarse sandstone.

Weathoring phenomens in the Red shale member may
bs observed in the exoellent road cut egposures, The iron staiming
has boen mentioned above, The permmability of the coarse sandstone
allows easy penstration by ground water, osusing removal of cemant
and eonsequent scfteming of the rook. Thus an sbundance of detrital
sand 18 washed from the road out exposures.

Upper Mawber. The Upper membeyr af ths doehm formation is
found 4n a Mimm harsesdns-shaped belt of outorop from the
Pinnacle northeastward, giving definition to the mountain and the



Figure 5. Bed of red, silty shale in Red shale member of
the Cochran formation, Sandstone and conglomerate above and below,
Yallow Spring Gap road.
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symulire, Its thiockness may vary conslderadly; where the dase 48 pre-
sorved it 4s sbout 1,300 feat. The predominant rook type of the upper
member 18 atkosic sandstons, fine to coarse, poorly eovted, with few
heevy minerals, Lenses of songlomerste are rare.

Quartsite 1s less abundant than in the lower menm.
bar. Bodies of this rook type ocour with inmresstng frequenqy toward
the top of the sestion, however, and cap such promtnent summits as
The Pinnacle and The lLooknff, The quartzites are stmilar to the
coarser varietiss of the lower member, 1.e,, poorly sorted, poorly
cempnted, and ocontaining few heavy minerals, They, to0, show reory.
stalligation and seeondary overgrovths,

Shales are rare in the opper member., The writer
found only twe occurtences, one a lens of an umsual olive.byown
color shich cocurred at an altitude of 2,500 fest directly northwest
of the Pimsale. The ather was red shale, perhaps a remmant of the
Red shale manber. It ocours along the minor creek direstly northwest
eof Finchum cemstery.

The lack of shale in the hanging wall reoks has
‘led the writer to veject the ocourrence of Sandsuck shale on the
fanks of the mountain, as reported ty Rodgers (1953) and King (1958).

stones are notable for their cross-.bedding. This may be observed in
roadcut exposares aleng the Yellow Spring Gap road and in cliffs ami
strean beds elsevhers on English Mountain., Various types of cross.
bedding are 1llustrated in figures 6 and 7. Notable features are the



Figure 6. Cross.badding of herringbons<deltatc type. Note
even cross-beds deposited Ly aurrents from epproximately opposite
directions, In Red shale member of the Cochran formation, Yellow
Spring Gap road. Marmer handls parallsl to prinoipal bedding.

7. Cross.bedding of torrential type, showing shifting
current &1 dons, Red shals meaber of ths (ochran formation, at

Yellow Spring Gap.
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irvegularity of orvss.bedding and the changing direction of inglina.
tion in the foreset deds, suggesting depesition by shifting currents,

Smadl "miad ball® pellsts were observed in the
sandstonas at ons locality. These pellets were composad of greenish.
micsoecus-stity matarial prodably contaiming glauconite, and ocourred
along & single bedding plans in an outerop composad mainly of arkoses.

No Sgolithus tubes wers obssrved 1n the Cochran
formation,

Nichole Shale

' The Nichols shale occurs as a sesd.circulur band within the
English Mountaln synclins, and contimes as a wids belt of ontorop

northvard past Carzen Springs. A narrow belt reaches the Great Smoky

fault near the eastsrn end of the mountain.

The Fichols is poorly expased. Although eutcerops of the upper
member of the Cochran are numerous, exposures usually cease when the
contact with the Michols 1s reached. The best. expogures of the Fichols
are found on the mountain road between Carson Springs and the fire
tower, and on steep cliffs and in the ded of Sinking Cpeek directly
above Carson 3prings.

Whare the top and bdase are praserved, the Nlchols is about 400
feet thick. Calenlations of thickneszs based on outerop width and
anount of dip indicate a varishle thiskness, but care must be exar.
cised in msasuring the thickness of mich incompetent matertals sand.
wviched between cempetent units.
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The Fichols where observed conslsted of amiform 8ilty and

sdcacecus shale and madrock. Like many such rocks, it is bloagray
vhen fresh but usually found in weathbered eutorops. The westhared
Nichols is olive.green to brown, lackinz the yellow eclor of the
Ocoee shales,

¥ica 45 somatimes concentrated in thin bands, gilving the rock
& laminated appearance. Thess are generally less even than thoes in
the Oadee shales, so that the rock often breaks into slabs with ir.
regular curved surfaces.

Siltstons and fine sandstone with argiliaceosus cements oscur
ocoasienally 4n thin beds. No Saolithus tubes were observed An these
beds, although they have basn reported from the Eampton formation
(Rodgers, 2953, p. X9).

The Nichols shale forms a thin soll that is full of chips.
However, such a soil often has 1iitle opportumity to dsvelop, being
covered by float and talus fram the sandstones which cuterop upslope.

The Filchols has ylelded no fossils, cther than ths centrover.
sial Zgolithys.

Hsgge-lebo Juartaite
The Hesso.Nebo quartsite is present in an elliptical ares in

the center of the English Mountain synolins, and in an esstwest out-
arop belt at the north end of ths mourtain, In ths syncline a lower
neaber was dlstinctive, and ocould be differemtiated. The Hesse and
Nebo are here treated as ons formation. The writer found but one
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doubtful occurrence of the Murray shale, which is gupposed to sep.
arate the two quartsites,

The thickness of ths Hesse.Nedo 4s about 800 feet in the
northern belt, where top and base are preserved. In the eyncline
about 500 feet are presarved; however, the lower mamber is greatly
thickensd nsar Sinkiny Cresk, prodedly because of structural oompli.
sations,

The charegteristis 14thology of the Hesse-Neho is quartsite.
This ip firmgretnst, wml) sorted, and moderately well-roundaed. It
is usually ommposad solsly of quarts graine plus silica cement but
some beds cortain adont one-half psrsent heavy rdnerals. The fresh
rock 18 very hard and breaks with difficulty, forming splinters with
a vitrecus 1nster., Bedding is messive and often indistinct. Other
primxry structures inclmde wavy bedding surfaces Suggesting ripple
narks and pit.like rarks suggesting raimprints, Oross dadding of an
even, daltalc type was ow at two or three losalities,

Scolithus tubss are abundant in these quartsites. At many
large outorops they permeate all the rock in view., The tubes theme
salves consist of rod.dike structures, very straight and parpsndi.
oular to the bedding. They are aboat one-fourth inch in dismster
and spaced one %o two inches apart. They are made visibls 4y the
presence of slight concentrations of coloring matter at their sdges,
or by sven aligrment of sand grains within, If they are truly of
organie arigin, ths animal would have had to resist ths vigoreus
wave and owrrent astion mecessayy ¢o sort and wash the zands, while
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such hard parts as it may have possessed vere not preearved., It is
possible that the tube lintngs dissolved during consolidstion of the
sandetone.,

Clean, silica—cementad quartaites of the Hessellebo type are
emorg the most resietant rock types possible., Thus the rocks of
this formation respond but slouly to the attack of westhering agents.
llear sesotangalar blocks break off from steep faced expoeures; the
lo0i of breaks 13 determined by joAnting or Wy the Sgollthus tubes.
These blocks persist with 1ittle desomposition until they come to
vest on a harisontal surface, where penstration of water finally re.
moves cement and tha rook omumhbles, A weathoring crust of brown oz
ides 18 cammouly found about sne-eighth inoh below the surface on de-
ooxpreed blooks. '

A thin 2011 of sand and hums forms over gemtlar sxoﬁcs on
this formation.

The writer found no fosslls besides Sgalithug in the Hesse-
Nebo. The topmast beds of the Hesse have yielded fosslils elsewhare,
howevey., (See "Age of the Chilhowme greoap,* p. 22.)

The lower member of the Nebo
mwmmmoammmnhmnmnm. In the northern
belt of outorop it was not distinctive enough to merit separate map.
ping. The lower member is protably about 200 feet thick. Ths ape
parertly grestar thioknes® near Sinking oresk is prodally dus to struce
turel repetition,

The lower member of the Hebo s darker and more thinly bedded
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than the main portton of the Resss-Nebo. This color diffarence is
owing to both changs to smoky quarts as the dominant constitusmt
and to the presance of ggillamgus cementing material. Thus the
lower membar may be considered Mwaw&otm
tion.

Murray Shale
A narrow zcne of shale within the Hesse.Nabo was observed at

tvo points on Grindstone Mountsin and has been indicated as the Murray
shals on the map, Shale in this horison was not found elsewhere in
the English Mountain area. This fact i» surprising because either
the Mirray shale or a middls shale mamber of the Zywin quartsite has
Been reported from the other Chilhowee sequences both to the north.
east and to the southwest.

The ehale is about 200 feet thick, ysllow-brown (weathered
sutcrops), #ilty and mlcaceous.

Possils were reperted from the Murray by Keith (1895) but they
have sincs been discredited (Xing, 1958).

Shady Dolomite

The Shady dolomite, in conformable sequance bensath the Rome
formation and ebove the Chilhowes group, is present in a small area
noar the northern end of English Hountain. It is nowhere expoeed,
its pregencs being indicated by residbun oamposed of a red and brown
waggy chext known as jasparoid,
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By extrapolation fyom dips on sdjacent formations, the Shady
‘As apparently about 800 feet thick,

For omplatensse, the folloving description of the lltholocy
of the Shady is quoted from Rodgers (1953):

. Some of the dolamite is white and pure, some hlne-gray and
Shiri1 detrital matoridh 1o confined Lo s fov sandy layers at
the base...

The Shady westhers deeply to 2 yellow elay soll), in this area
often mixed with sandstone flcat from the mounmtain, The dlagnostic
Jaspercid type of chert is sporedic in occurrence, being found in
greatest abundance on flat hilltops. This enviromant is also favor.
able for the ascumlstion of lumps and nodales contatlning margarnesse
minerels, (See Chapter V) An umsual pimnacle of Jaspsruid, fifteen
feot in helght, occurs on the top of a ssml.detached knobd underlain
by Shady and lying directly west of Irman cemstery,

No fossils have bean found in the Shady dolomite 4in Teunsssee,
mt collecticns from both Virginta and Geergia have established ite

age as early Cambrian,

Roms Formation

The Roms is the tommest formation preserved in the harnging
wall blogk of the Great Smoky fault 4n the English Mountain ares. It
oceurs on the tip of the prong of the Grest Smoky thrust shest on
which English Mountain sits, Its thigimass is indeterminate, but may
exceed 1,000 feet, The ¢op 4is not pressrved, The Rome of this arsa
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is lesa well expoesd than in meny belts in the Great Valley of Vir.
girda and Tennssses, whare it forms oamby ridges with frequent water
gaps. Whare observed in the writer s thssis srea, it consisted entirely
of shales, silty and nmicesecus, and colored 4in varying shades of maroon,
green, ysllow, and purpls. Sandstons, limsstons and dolomite were
laciing, The Reme shalas are infrequently exposed in the artifictal
cuts of lumber roads, but regidual chips on the steaper slopes indi.
oate its presence.

Fossils of ths Qlensllug fauna have been reported from several
ocalities in the Rome, establishing its age as early Canbrian,

Knoz Dolamite

The ¥nox dolomite occurs directly b:aotth the Oreat Smoky fanlt
in two areas where the Sevier shale is absent. One is on the northsast
end of the mountatn, fyom Sinking creek to Imman cemstsry, the other
in a curious reentrant area on the slopes of Rich mcuntain, Addi.
tionally, wids cutcrop belts of the Knox form anticlinal valleys on
both stdes of the English mountain syncline. The one to the north.
west has besn named the Fair Garden anticline and described by J. Q.
Bwggarmer (1956, unpublished master's thesis, The University of Ten.
nssges). Bumgarner reportsd a cauplete section of the upper Knex,
which he dlvided into the Newala, Longview, and Chepultepec forma.
tions. Ko detalled work has been done on the anticline southeast of
ths mowntein, nor on the other cutcrops of Knox neardy,
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The Knox obeerved by the writer on the flanks of the meuntain
belonged ﬁ the Newals, or uppermost Xnox fomation, as it occurs
directly bensath Sevier shale. The Knox on the nertheast and is of
more camplex structure and obsgure stratigrephic §osit1on. :

The Knox along the flacks of the mountain éonazsta of massively~bed
ded Mmegtone and dolomite, The limestane, which i{.s perhaps more abun.
dant, 1s very fins grained and bluish in color, The dolomite is light
to dark gray, and fine greined. Both types of rock weather to desp
orange-yellov clgys and leave nodulas of chert,

Mach of the Knox adjecenmt the mortheast emd of the mountain
was deformed to a cataclastic laysred or sheet-like structure, appare
ently owing to the movament of ths thrust shest over it,

Posstls from the Fair Garden and other areas have shown the
Knox from the Newella to the Chspultepes %o be sarly Ordovictan,

; Sevier Shale

The Sevier shale occurs directldy bensath the Great Smoky fault
in gearly continuous fashinn around the momuntain.

Its thickness has been reportad in varyipe amounts from 2,500
feet to 7,000 feet. Lese than 1,000 fsst is preserved in this area
between the top of the Knox group and ths Great Swoky fanlt.

The Sevisr shale observed by the writer consiste of bLlus-gray
shales, corronly caloarecus but rarely silty. Iimsstone interbeds
are campon, often contaimng seams of white caleite. In good exposures
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there 12 s suggestion of fracture oleavage.

'rh. shale weathers to & yellow.brown and forus a thin seil
full of chips. Outcrops an; frequent on the céasts of spars and 'in
M vallsy heads.

The Sevier shals ls unfossilifercos, but has bean classed a®
xi.ddlc Ordovician beomaa of lateral continuity with fuani.towm
tomttm of the Chicicamsnga group.



CHAPTER IV

STRUCTURE

The Great Smoky Faunlt

The Great Smoky fault was recqgmised by workers as early as
Safford, who realizsd that despite $beis superficially oonformable
sppearance; the rocks of the mountain b;lt were thrust over those
of the Great Valley: FKeith is sald to have at first mistaken the
Chilhowee and Ocoee rooks for wits overlying the Middle Ordovician
bat most AL not all of his pudlishad work recognises the presence
of the fault.

The myst recent regional map (Rodgers, 1953) shows the Great
Smoly fanlt as a contimmous feature from near Cosby to the Georgia
lins; a distanoce of about 150 riles, To the northeast, other thrust
faults taks up the dieplacemant: In Georgia and Alabams; the fault
continees, under ths sams and other names.

The Great Smoky fanlt is a thrust fault of mature develoment.
As At forwed, tmmmnnwmm-uu"untu
coftact with the footwall beoame nearly hortsontal: Subvequestly,
the thrust sheet and its footwall wers affected by further deforma.
tion; both folding and fanlting: (See Figure 8.)

)‘l'bmurun present. evidence that the movement was northe
ward in the English Mourtain Ares,
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The writer mapped the position of the Grest Smoky fault for
spproximately twenty miles elong its trace. Nowhere were hanging.
and footwalls expesed in a single outorop, but locally abundant
residual materials made exact location of the fanlt pesaible,

BEverywhere arcund the mountain, Sevier shale was present im.
sedistely below the fault trace, exoeptidetwsen Sinking Creek and In-
man Cematery and the re.srirant area on Rich Mountain. This evidence
WMMttRWUMQMMmWKmmmW
shootﬂmstworywbmbmcthwm ms«mm?muy
have been a *lubricating horison® that provided for the easy advance
of the thrust slice. Post.fanlt folding has probadbly thickensd the shale
near the axis of the synsline. Ilittle disturbance was observed in the
Sevier shale, however, even close to the fault. The Xnox dolomite,
vhere in contact with the fanlt at the north end of the mountain, has
besn severely deformed. Outarops sast of Bdgemnt Cemetery exhibit
a cataclastic layered strusture prodably owing to horisontal shearirg
stress during the advance of the fault alioce.

A small segrent of a sirilar appsaring rock occurs west of Sink.
ing Creek, directly west of the smaller remnant of Rome formmtion. Ale
thoggh this may be Shady dolomite, lithologic stuwtlarity to the foot-
wall rocks on the sast 1sad the writer to intermaet the segmnt as
Enox.

The wrltsr made no effort to detail the Knox.Ssvier comtast.
This, however, has been done by Bungurner (1956, unpatlished masterts
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thesls, The University of Tennessse) for tho morthwest eide of the
mountain, The comtast was found by Bumgarner to be conformabtls, and
a largs fanlted anticline of the Knox formation was discovered.

Recomnalssance east of the mountain demonstrated the preeence
of a wide area undsrlain bdy the Knox delomite. This lies conformably
below the Sevier shale, which outorops on the lewer slepe of the moun.
tain. Dips on the Knox and Sevier suggest an antioline similar to the
Fair Garden structure. |

Enox and Sevier form a jwibled pattern north of the mountain,
This was shown by Rodgers to be an intricately faulted area, but it
has not been mapped in detail.

The Gnglish Nountain Synaline

The structure of the central portion of the mountain was cor.
rectly interpreted by Rodgers (1953) and the wiiter has made little
chargs. (Ses Section G, Plate I.) A slightly asymétris, doubly plung-
ing syncline occurs heye, The Hasss.Nebo quartsite is the youngest
formation pesent, probably in nsarly full thickness at the center of
the stractural basin. The lower mamber of the Nebo outlines ths basing
this 18 followed hy the Nichols shals and the upper mamber of the Gochren,
both of which contime to the northeast,

The goutheast 1imb of the syncline is the steeper. This is in
sccordanse with the general plan of Appalachian structure. The obe
served dips, plus the lasck of any yourger rocks in the center, show
the synaline te be a gentle, open, fold. The axis strikes aboat N 40°E,
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paralleling the axes of the anticlines on sither side. Also, the
elovation of the trace of the Great Smoky fault deocresses consider.
ably at the northern end of the mountatin. This evidence indicates
that the £0lding was post-Great Smoky thrusting, and that hanging
and footwall rocks were folded togethsy during this peried of folde
ing.

4

The Carson Springs Antiocline

mnhdtummm.mmmlﬁnm
occurs, mmmslmnoctammsdmuz antie
cline. mnmm-uamuzymmonm.m~' rikes east.
west, henoce the intersection angls is about 50 degrees,

At this axis the Nichols shale and the Cochran formation ave
&t the surface, a tongue of the latter extending from the west side
of the mountain across Sinking Creek. The band of Nichols shale
narrows down, dut an arm of 1% reachap the Great Smoky fault on the
east stde. To the west, it is faulted out,

North of the anticlinal axis, the dip breaks off steeply. Only
the smallest remnants of this struoeture are preserved in the thin toe
of the thrust sheet.

Ths Hesse-Sebo quartzite dips at steep angles. It is frequently
vertical ¢o overturnad. On the eastern end of the ocutorop belt a
southuard swing 4n the strike brings about some overturnsd dipa. The
etrike changes again, however, and the bdeds are righted.

The Shady was not fourd in cutorops, but locally abundant re.

14
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siduls demonstrate ite presence, ' These indicate the presenss of a
paiy of curious slivers of Shady at the east end of the mountain,

m.amtmu.ongmm in a few outorops with measur-
sbhdipoutotsinlﬁmw. These dips ehow the most of the Rame
to be overturned, 4.6, di.i’;ptm under tha Shady., However, it is prob.
able that inocompetent folding and faulting pervade the Rome of this
area,

The lack of parallalism of the Careon Springs antioline with
any other structure, eithsr in hanging or footwells, is a noteworthy
feature, Since this is the case, a speoial explanetion of 1iie presence
1s required. The writer belisves that this antiolins s a drag fald,
end indioates a northward movement on the Great Smoky thrust. The
£0lding which produgad the English Mowrtasn syncline and the anticlines
parallaling 4t was & later event,

Structure Ssuth of the English lMountain Syncline

The structure soath of the English Mountain syncliine is enig.
natio, Because of the massive sheared and recrystallised character
of the lowsr Cochran sandstonss, few reliable dips were obtatinsd south
of the Yellow Spring Gap road.

The ancampanying gecloglc map indicates footwall rocks at a
surprisingly high altitude (over 2,200 fest) and a curious pattern
of re-entrants on the west end of Rich Mowrtain., To account for this
1t is necessary to postulate a consideradle upwarp of the Great Smoky

3 : ]
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fault plans under Rich Moumtain, (See Section D) This is evidently
a local dome on the anticlinal axis sontheast of the English lountain
synoline,

The contact with rocks of ths Occee series south of Rlch Noun-
tain presents yet another prodblem. The various interpretations of
thias contact were reviewed in an earlier chapter. The genarsl map
by King (1958) indiocates a fanlt ooutact, prewmumably with the Ocose
rocks thyrust from the south against those of the Chilhowee group. The
writer corfirmed the axistence of a defimte obange in lithology at
this place, and found parsistent southsrly dips in the Ocoee seriss.
A conformable comtact betwsen the Ocoee and a'ymmor gyoudp 1s there.
fore unlikely. On the btasis of these observations, the writer is in.
clined to agrea with King's tntsrpretation.

HMinor Structares

Folds and Faulis
Folds of a amall sncugh siss to he ssen in a single suterep

wore observed at several localities. One such 18 located nsar a dry
wash, directly below the Tookeff. Hore a amal) anticline &n rocks of
the Cochran formation shows a temporery reversal of tha dip; the rocks
appear to have bent with surprising plastieity.

ngurpatent ohevron folds were observed at several localities
in the Oooces shales, (See Figure 2,) Bedding and lamination in the
shale make thess folds prominsnt.
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A bigh angle reverse fault was seen in outorep along the North
Fork Bogard Creek below Fain Cove, This may have had a displacemsnt
of several tens of feet; its effect was not observed alaswhere,
Faulting in the Red Shale member of the Coshran was observed
belov Yellow Springs Gep. Displacsemsnts were on the order of a few

fest only.

Qlegveze
Fracture cleavage was cbserved in several ontorops of the

Ogoes and Sevier shales. In the Ocoes, the cleavage corresponds in
orientation to ths axial planes of small folds, Ro consistent orien.
tation was observed in the little deformsd Zevier shale.

Jedntliog

Jointing 1s fairly well developed in ridge-crest outorops of
the Chilhowee sandstone units, causing the rocks 20 break into angular
blocks. A linmited nunber of observations of the strike of jolntirg
were made by the writer. Thess suggested dominant joint directions
at approximately due north and north 45 degrees east.



CHAPTER V

ECONCMICG GEOLOGY

Histery

Poth mangansse and iron ores hhnvc been produced in the Ewi-
Jish Mountaln ares,

The manganess ore was the typleal residual lhimps and nodules
of psilomslans, pyrolnsite snd wad vhich are assoolated with the Shady
dolemite throughout Zast Tennsssee. Two prospects and one mins in the
small area of Shady at the North end of the mountain are described Ly
Relohert (1942, p. 143-145). The writer looated and examined these,
In all cases the prospect trenches were thoroughly overgrown, By
careful search, ammdmgtmom“.mfmw
_each prospect. Thess were abundant only at the Newport mins, & larger
trench located jast west of Sinking Creek. PFrom here some produstion
was obtained, There has besn no manganese miming or pruspecting ac.
tivity reported from the English Mountain area since 1938.

A mmall prospect pit with considerable high.grade limonite
lying about was discovered by the writer ia the quartsite member of
the Cochran formation on the top of Rich Moumtain, This was ap.
parently a residunl acoumistion, formsd by dowrmvard percolating
waters on a topegraphic high., Many iron and manganese depusits
throughout Bast Tennsasasse appear to have formed in a simllar manner.
(Sss Redchert, 1942, and Xing, 1944,)
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Converestiomw with psresons living on the Sugar Camp Breach
Road revealed that about 1500 a limited amcunt of limonite had been
taken down the mountain by sled and smelted loeally. It was used
in the mmmfacture of kattles and primitive inplemants,

Possibilities

The socarcity of manganese minerals in float or dug material
nesr the prospected areas indicates 11tils possidity for the pre-
senced of ore grade deposits. The writer also discovered two mineral.
1zed looalittes in the upper part of the Nesse-Nebo quartsits., However,
these also did not appsar to be of coamercial sigmificance.

Several tons of limonite might be removed by muls back fyom
ths prospect on Rich Moumtain, tut the quantity is insigmificant on
a eommercial soale.

The only other material of possibles economic value is the
quartsite of the Hasse-llsbo formation. An exoellent quarry site may
be found on elther etde of Sinking Creek whare it pasees through Grinde
atone Mountaln, It 4is unlikely that land could be obtained, however,
owing to residential developmert in the area,
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