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vice. By virtue of the Federal ownership, the area is
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this reason such companies and also, extent, the geo-
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Two folios of the Geelogical Atlas of the United States come
pletely cover the parks. The Enoxville Folie, No. 16, published
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lished, the western half, Both folies are the work of Dr.
Keith, of the U, 8. Mw Survey.

At the ti.-thmmagmamm
ing camnot be satisfactorily comneected; the formation
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eross section of the park from the junotion of Term, Iwys. 71
73, near Geflinburg, Texm., along Tenn. Hwy. 71 end W, C. Fwy. 107,
to the park boundary near Cherokee, N. C,

8) Plan of Development.

For the sake of convenience, in discussing the geology of this
section, the formation deseriptions will begin with the exposure of
the Wilhite slate, mear Gatlinburg, Temm., and will proceed southe
eastward soross the state line to Cherekee, N, C.

GEOL OCY
1) General Statement,
The Greet Smoky Moumtains are the eroded remnants of a huge
uplifted and overthrust mass of recks thousands of feet in thickness
and verying in age from Pre-Cambrisn to Ordovician.

The zeology has been considerably complicated by folding,
faulting, and metemorphism and the stre’ or the region has by

no means been satisfactorily worked out. m-hgm
columns have been devweloped frem the sastern and western halves
the park end so fer it has not been possible to secure a clear
definite correlation between the two. Below is given
the formation seen in the traverse. Thewe are not to
complete stretipraphic coluwme for the entire perk area.
some of the sugrested correlations:

Bast Halfs Wost Halfwes

Hogel slate = « « « =« « « w « = 1 « Vantahela slate

Thunderhead conglomerats

Cades conglomerate

,.
gk :

« = 7 = Great Smoky Conglomerate

;
Cambrisn :
Pigeon slate ;
Citlco conglomerate ; = = 7 = Hiwagsee slate
Wilhite slate )
Pro<Combrisn ( Snowbird formation

Grenite and gneiss

sKeith, Arthur, U.S.G.85. Folio #16, Knoxville Folio, 1895

sslackny, D. K., W\lblilhﬂd. Rep. on Ceol. G o8 MNP, 1035
Eelth, Arthur, notes on wmpublished Mt. Guyot Folioe



Deseription of these formatioms are given in some detail below.
The thiclkmesses for the formations are approximati
nation boundaries themselves in many cases. For this there
eral reasonss

:
:
3¢
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(1) There is e lack of distinctive lithologic - umits and &
meicing of primery structwres by metamorphisme The formations of
the area traversed ere, in the main, early Cembrisn metamorphic fooks.
They vary in composition very little in spite of frequent vertiecal
changes in character. Individual beds differ mainly in relative
size of mineral and rock fragments and in their relative abundence.

There seom to be few uwnconformities present in this geries which
embrace; . generally, many thousand feet of alternating slates and
quartsose rocks. There are no well defined roock umits,and subdie-
vision into formations is somevhat arbitrery. In some instances it
soens to be based upon the most prevalent rock type in a section.
Comtercts. are, therefore, just as arbitrary as are the formations.

(2) Also the excessive forest growth conceals to a large extent
both formations and contacts. Exposures are best slong roads and
frails in artificial cuts, though outerops are found in stream valleys
in & mmber of places.

2) Geologic Events.

Below in tabular form are the mein geologiec events which have
affected the area of the Great Smoky Mounbtains:

Time Scale and Events of the Great Area.
ra Pe:
Cenozole Fleistocene Uplift and development of Somerville
_pensplanc,

Pliocene : of Harris

Mesozolic Cretacecus = Bohoolie or Cumberiand.
(Late)

muuﬂmmmumxm
from land masses.

Pre-Cambrian Late caniec activity resulting in basaltic lave flows.
on ne

e e




3) Deseription of Section.
In traversing the (reat Smoky Nountains from the Temnessee to
are pessed

the North Carolina side, the following formations over
in this order: Wilhite Slate, Citice Conglomerate, Pigeon Slate,
Cades Conglomerate, Thunderhead Cenglomerate, Hagzel Slate, Great

the Wilhite, Citico, Pigeon, Cades, Thunderhead, and Hagel forma=-
tion meking up the Ocoee Seriess The formetions seem to be totally
barren of fossil evidence so that age determinations have been based
prineipally upen structure smd degree of metemorphism.

From the point of view of the geologic section these formations
may be divided into three units each of which seems to be separated
from the adjoining one by a major fault, These are 1) the Cerelina
gneiss and Snowbird formation, 2) the Oreat Smoky Conglomerate, and
3) the Ocoece Series.

Carrelation must doubtless be at least partially incorrect in
view of the comclusion* reeched by Drs. Jonas and Stose of the U, 8.
Geological Survey that the Grea”’s Smoky Conglomerate and liwassee “late
are pre~Cambrian in age.

It will be noted that in this report the Cambrian age of these
ebove mentioned Tormations is assumed.

I. Wilhite Slate.

Hear the junction of Temn, Fwyss Nos. 71 snd 73 is an excellent
exposure of the Wilhite Slate, JNere the formation is a very finely
erystalline argillaceous slate, dark bluish to greenish in colore
It exhibits little change laterally or verticallye The outorop ex-
amined apparently has two slightly different aspects. Toward the
north a slaty cleavage is slightly developed and the rock is hard
and brittley to the south, and separated from the other by a small
zone of minor faulting, the rock is more massive, the beds are slight-
ly thicker, and slaty cleavage poorly developed.

sJonas, Anna J., Structure of the Metamorphic Belt of the Southern
Appalachies, Amer. Jour, Sci., Vel. 24, DPe 228-243, 1932,
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The formation is epperently about 13500 feet thiol.

the older Wilhite Slate conformably and

youmger Pigeon Slate.

* w. D.!.. M- Gele “.'.P.. 1985. nrs

*+ U.8.G.5, Folio {16, 1885,




III Pigeon Slate.

This formation comsists of a thick series of bluish end green-
ish gray very Iinely crystalline argillaceous alates of great unie
formitys Little variation is found horizentally emd such as is
found vertically consists of relatively narrow bamds of soarser sie
liceous material. :

According to the Knoxville Follo the slate is composed of quarts,
feldspar, mica, snd argillacecus matter. :

The thickness is estimated as neerly 1300 feet.

The formation strikes ¥60°E/360°W and dips S 30°E at an
2% A elear set of joints outs the exposure, This
strikes and dips N50%¥ at 65°, Bedding is easily
tinguished and the slaty ¢ deviates from it et an angle

of

:

i

2

The weathered slate assumes o light yellowish gray colore In
some beds, evidently more argillacecus than others, the slate scales
oﬂuﬁm-mmmelmm-nmumm.

mmmmummmmmwm
ground water and formation of veins of white quarts. These rew
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The strike of the formaticn waries from NT8%R/s7¢%7 to
545%, The dip is in a genmeral south easterly direction end
from 20° %o 47°%,

Jointing is not prominent. [Exposures are gemerally fractured
and weatherede Y¥eathering is often secomplished by exfeliation
in some of the wmore massive bedse

The formation expresses itself in broad divides emd high moun=
tains usually more than 4,000 feet in elevation. Slopes are rather
steer end are cherscterized by mmmerous sheer bluffs and ledgese
ils ere deep snd strong end support a heavy forest covere

It should be noted here that the two formetions mapped as the
Cades and the Thumderhead Conglomerates are strikingly similar. In
the section they eppear as a greet serles sggregating 5,400 feet in

quartzi

g

some mien schistse Aside from the relative abundance of the com=
ponent minerals the mineralogical composition of the entire series
consists meinly of guartz (sbundent blue guartz), feldspar, mica, and
argillaceous materiale

The mineral and rock fregments incorporsted in the roeks of
these two formetions were deposited in early Cembrien time in the

during times when sedimentetion was far from being umiform shd unine
terrupteds Varying condd tions of sedimentation such as sessomal
changes in climatie econditions, fluctuations in the shore line, and
changirg ourrente are evident in the present rooks fromed from these
gediments, Yassive siliceous beds alternate rapidly with thin adgile
laceous partings end layers throughout the vertical extent of these
two formetions.




In the section traversed the rocks of one formetion are exe
ceedingly similar to those of the other axd ne distinet line of
separation of the formations was found so that a division into
mmwwmmwm

VI Hazel Slate.

There appears to be no digtinct between the Thunder-
head and the Hazel slabe. It seems, rather, that
slate becomes and quartzite and

predominant and conglome-
deWMh-bmﬁoﬂt‘yuvmglh
of these two formations,

aorﬂingtomktypuitomdltsotuwekm-rhltw
to tlack slates with thin bedded quartzites and conglomerates. In
tblomﬁmlmﬂ‘ht“ﬁu.ﬂallmhmymb
MtManmmmmhhhm-
the Cades end Thunderhead conglomerstes. It is es finely
erystalline black slate, uwsually extremely herd and brittle, In
some few places the slate seems graphitice DBeds of hard " quartsi
uﬂmlmmmaffmm:ﬂnmtyph-h : under-
lying conglomerates, except in their bulk
mation. They ere various shades of gray in coler
Mhmwudmﬁlbr.m-ﬂm-m
teriale Blwe quartz is guite noticeable, are
fregments of black slate. '

The bullk of this lower division is made up of the badded blask
slates.

In the upper part of the formation the black slates and thin
beds of gray quartgite beceme intermingled with thin of light
dlmmemmnuﬂ-tnndmmnmudm
iron stained sandstones. In the vicinity of Newfound Gap, on the
mm.hfruaummnvamntmﬂuwd
black, gray, md ight gray slates, gray and tan quartsites. The
tan ;uamwmnhzﬁt}ﬂh“lf
the State line ridges Fere greined quartzite, composed
stained by clay minerals, makesup the bulk
of the formtions Interbedded with them sre thin layers of light,

5
:
g

Mﬂbtmwmwmmmkwmcm
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Bedding in the black sla is
more easlly distinguished in the thin beds of quartzite and in
the thin alternating beds of

§ef
3
i
?
:

The genersl strike of the formation in N70°E, It dips to the
southeast at angles of from 50° o .

formation in the lower parts by tilting and erumpling, Certain
exposures show small but well defined symelines and overturned folds.

Weathering of the formatién is very slow because of a scareity
of soluble constituentss Argillasecus and feldspathic materials
break down firet, allowing the gradual crumbling of the rocks.

The formtion expresses itself as steep marrow ridges and die
videss The peaks and lnobs formed by it are among the roughest in
the entire park.

VII Great Smoky Conglomersate.

This formtion embraces a thick series of gray quartzites, sand-
stones, slates, phyllites, axd mioa sehists,.

As in the conmglemerates on the north side of the mowntain, the
argillaceous beds are present as thin layers or partings between the
thick, massive silicoous beds.

The ergillaceous beds have all been metamorphosed inte either
slates, phyllites, or mica schists. The slates are compact and
very finely erystalline and derk gray %o bleek in colore Cleavege
is usually about 30° or 46° from the bedding. With the inorease of
mica present, the slates pass into the phyllites which are intermedi-
ate between the slates and the mica schists. The phyllites are usue
ally dark gray in color. By insensible gradetion with inorease of
quarts and nice, the phyllites pass into the mica schistss These
are usually finely laminated snd consist essentially of guarts, bice
tihmdmﬂuumoﬁnmmubymw.

The siliceous beds are all composed of quartz end blotite mica.
These ninerals are sometimes sccompanied by a very iittle feldspar
and by muscovite. Orein sigze waries from fine and medium in the
quartzite beds to coarse in the conglomeratic layers,

n»l«ﬁuobﬂwtmvmlighthmtw,dm
ing upon grain sise and swoky quarts, white guarts snd biotite cone
tent.

11
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The Carolina gneiss, named because of its great extent inm
Nerth and South Carolina, is the cldest formation exposed inm the

meam-rmmnru.uuth
It may be partly of igneous md pertly of sedimentary origin altor-
ed to ite present state through excessive metamorphisme.

In the vicinity of Cherokee, N. C., the formation appears to
be & mica gneisse It is composed mainly of white and some rose
quartz, and mmch biotite, and scattered apatite (?) grains. Free
dominant celor is medium te dark gray. Segregation of guarts
and biotite into light end dark colored flow and slightly dee
veloped augen=like messes is well shown. is very umiform
ummmm-nm-uqf .

{




CGenersl Statement: The prevailing strike of the formations, as
indicated on the structure section sheet, is NE/SW end the dip is et
derrees toward the SE.

. |

it may be stated gemerally that the entire seetion represents
the S limdb of a great overthrust anticline in which minor feolds
and faults have been developed. Fvidemve supporting the gemeral
statement is found in local variations in direotion and degree of

i

structures are best preserved im the heavy feldspathie
guartzites and coarse sandstones while the slates, especially the
Hazel slate, haw been intensely deformed in meny areas.

Mﬂ”hﬂtl&ﬁo&mmﬂdhnw
fault frem, 2) the Great Smoky cenglomerate which is separated
ms}gmummmm:mﬁuwam
ma jor .

The plenes or zomes of these faults are not exposed, but there
are several instances where minor fault planes are seen. Excessive
forest cover end weatioring has obliterated the exposures of the
sones at the surfaces Since the faults have been indicated by
structural and lithological evidence, their locations are only ap-

E

Fault between Ocoee Series and Great Smoky Conglomerates
The $ené of this feult lies between the outerops of the Fasel

Slate member of the Ocoee Series in Newfound CGap and those of the
Great Smeky conglemerate below and on the North Carolina side of
the divideo. JApparantly the zome lies only a few hundred feet SE




in wh

types coupled
ieh por-
indiceted

by the strikes snd dips of the formatioms clearly werrant the pla-

cing of a major fault at this point.

roel:
zone

The proximity of such distinetly different

with their separation by an intensely

tions of both formations are exposed and the s

conglemerate is on the upthrow side towsrd the
end the Oocee on the dowmthrowa YW gide.
Fault between Great Smoky Conglomerste = Snowbird and

The Creeat
Carolina Gneisss

formaw=

T 75%

w_..mb



syne

the theoretical total height of the folds. Indeed, the cove afeas
of the park are explained as due %o differential erosion along the
erest of this large anticline forming fensters or windows in the
overthrust mass.

The ebsence of individual, well marked beds makes it difficult,
if not impessible, to trace the structure by this method,  However,
the structure mey be fairly accurately determined from strike and
apwdqmummmwmmmﬂl
exposeds




CROSS SECTION OF BLUE RIDGE OVERTHRUST
Location.

Two end one=half miles SE of Tommsend, Tennessee, and approxi-
metely 1300 feet outside the boundary of the Great Smoky Mowuntains
Tetional Park is an excellent exposure of the Blue Ridge Overthrust,
known locally as the Great Smoky Overthrust.

Description,.

The exposure on the sast side of Temnessee Fighimy No. 75 is
tely 1050 feet long and comsists of a large mass of the
Wilhite Slate which has been thrust a diestence of some 35 miles
overriding the Knox Dolomite.

The fault plane is exposed and dips to the South at 48°,
Large masses of the Knox have been picked up by the slate and care
ried along by it. Such messes are found in the slate for a dise
tance of 600 feet from the actual contact of +the Wilhite with the
Enoxe i

As can be seen on the section, the slate is intonsely fractured
end slickensided and parts of the dolomite have developed closely
spaced shear cleavages.

Apperently the faulting here occupies a comsiderable zome with
numerous slipage plemes im the slate and also in the dolomite.

Rock Types:

Wilhite Slates - The slate exposed here is greenish brown in
color, very wniform, fimely crystalline end arzillsceouss Cleave
age is not wmiforme There are numerous thrust joints vertieal to
the cleavage and the whole mmss is droken into many smell slicken-
sided chips.

The formation is the basal member of the Ococee Series of early
Cambrisn age.

Inox Dolomites = This formatiom is of Ordovician ege. 1In the
unaltered portions the dolomite is messive bedded dark gray compact
dolomite. Mamy parts contain very small rounded quartz fragments
and the whole formation is shot with mumerous small calcite veins.

A certain part of the dolomite has been extensively shesred by over-
thrusting. The altered rock is lighter gray in color and much softer
then the unaltered material.




Paseils aall satad from the Inex. near the fault exposure in
Tucksleechse Cove by Dr. H. 8. ladd, of the Wational Park Service
end Dr. G. We Crickmay, of the Georgia Geological Survey, were ex=
amined by Drs. Ulrieh end Bubts who concluded that the fossils were
mnwum,mnmmormmmutmw
Lenoir formatiomn.

Conclusions

This exposure of the Creat Smoky Overthrust is one of the best
seen in the area end should be connected up with a traverse along
Term. Mwy. 75 from Gatlinburg, Tennessee. Although the exposure
is outside the park boundary, a trailside exhibit explaining the
procesz of overthrusting should be erected there in the Niture.
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CROSE SECTION OF THE GREAT SMOKY MOUNTAINS WATIONAL PARK

Location and General Description.

The Great fmoky Mountains National Park includes an area of
nearly 700 square miles which is divided almost equally between
the states, Tennessee end lNorth Carolina. The long axis of the
park extends esst - west for some 50 miles amnd the short axis
north = south for 20 milese The boundary between these two states
lies on the divide of the Creat Smoky MNountains which meanders

through the park for a distance of 73 niles.

These mountains together with their numerous spurs isolated
mtdm,om-mdtwthuhwth-ﬂnm The
mowmtainous beauty and countless scenic attractions of the Park

are due Yo fectors of the geologic past which have resulted in
formation of the mountains and in their subsequent alteration.

§

Erosion.

Since their uplift meny millions of years ago, the rocks forme
ing the Great Smoky Mountains have beem subjectad a

process of erosiom, Countless seasons of heavy rainfell, of snow
and ice, of freeszing emd thawing, end wind have resulted in the
mw«mm«rmormkumwmdn

lngo-u rw-ﬁm.{nhtbmtrmdwﬂ :

sharp divi Mmuu. Indeed, from Newfound Gap on

ttust;toumm a spectacle of erosion as vast as that which

has formed ﬂwﬂrnd uwmc 25
GEOLOGY

General Statement.

The Great Smoky Mounteins are the eroded remmants of a huge
mess of uplifted and overthrust recks. The mountains themselves
are among the oldest in the United States and the rocks wmderlying
them are likewise ammong the most ancient exposed in the United
States.

The rocks of the farmations exposed along the line of the
verse vary in age from pre~Cambrian to early Cambrien. Rocks
far younger age formerly overlaid these old formatioms dut al
of them have been removed b erosion.

i
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The Pre-Cambrian racks zon3ist of gneisses, probably of
igneous origin but which have been extremely altered since
their formation by heat end pressure. These rocks are ex-
posed on the North Carolina side of the park, near the park
boundary, Other formations consist principally of thick
layers of quartzite and thimner layers of slates and schists.
Originally these were sedimentary rocks but like the gneisses
they have been altered or metamorphosed.

It may be seen from the accompanying structural ¢ross sec-
tion of the mounteins that the layers of rock dip at varying
angles toward the southeaste There are exceptions to this for
in certain areas they dip toward the northwest, These veria-
tions indicate minor flexures or folds in the rockse 4t severs
al other places the rocks lave been fractured and ome mess shovod
for same distence up over amother. These breaks are known as
faults and have played a very important part in the formation
of the mountainse

Geologic History.

From a study of the rock types and the present structure
of the rocks a fairly detailed geologio history of the region
may be formulated.

In early Pre-Cambrien time the Carolina gneiss was formed,
probably solidifying from a molten mass of rock materiel deep
within the earthe After meny periods of intrusion by other molten
rocks the land was slowly uplifted and deeply eroded. the end
of the pre Cambrian there was formed along the present A
scaboard a large land mass or continent, Appalachia, probably very
mountainouse At the same time there was formed west of this land
mass a broad trough extending hmdreds of miles along the eastern
parts of the United States. 4As the land forming this trough
slowly sank, the ocean water poured into it forming a long shallow
epicontinental = sea, known es the Appalechian Seawnye

By the agents of erosiom whioh are acting today just as they
were in the dim geologic past the rocks of the land mass Appalachia
were broken down and their fragments were carried by streams into
the Appalachian seas Here they were deposited in this great natue
rﬂbaainma-cduotmmma eventually totalled
25,000 feet,

This process of erosion, tremsportetion end deposition took
plmwmwﬁohhmhndthMMddmw
sisted of fragments and of chemically precipitated mpterials derived
from the weathering of the adjecent land areas. The first sediments
were generally coarse fragments of guartz, feldspar minerals, and




clayey minerais. by we later paris of the Paleaszoie fra
massive beds of limestomes end other chemicgl precipitates
were deposited along with the.ebher clastic sediments.

Deposition was not wniform. Vearying climatic condi-
tions, periods of imoreased rainfall, changing shore currents
snd the general lowering o the lend aress surrbwmding the sea
led to deposition of slternating layers of coarse end fine
meterials which were later compacted and cemented together to
form leayers of rock.

At the end of Paleogoic time powerful mowmtain building
forves bermm acting on the area from the east and southeast.
Mfommnlhdﬁﬂthmﬁedqlm of the e
ern areas of the Umited States and congequentiel dipap-
pearsnee of the shallow Appalachimn ses. As
up greater pressurcs,broad folds begsn to devel
of the areas These folds Leceme tighter and wighter and a
huge mass of folded end crumpled rocks was piled up along
courss of the Appalachian Mowmtein systems At last when
pressures became so intense that the rocks were
to vwithetand them, there occwrred mumerous fractures along
which some of the rock materiel was shoved. This movement
of rock masses, over other rocks alung such breaks is kmown as
thrust faultings In the vicinity of the Great Smoky Mountains
there occurred ome such fault, iraceable for several hundred
miles in lougitudinal extent, along which rocks have been shoved
over from the southeast for some 25 to 3 miless Wajor faults
wore often acoompanied by secondary faults all of which served
to release the pressures built uwp by the diestrophic forces.

At the end of this peried of movement, the Great Smokies
as well as others of the Appalachian System existed as broad
rounded aress of high elevations Weathering and erosiom, which
hed begun their work upen the rocks immediately after their
emergance from the sesa, through the millions of years that hsawe
elapsed since that time have worn down and carved this mass of
rocks into the mountains seen in this region teday.

Cross §ection.
The accompanying cross section of the mowmteing extends
from the junction of Temmessee lighways, 71 end 75 along T

to Newfound Gep and from there along Nerth Carclina 107 to the
park boundery near Cherokeec, ¥. C,. '
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one proceeds from Gatlinburg, Tennessee, southeastward
i tains the foll formetions are passed over

te Slate, Ci Conglomerate, Pigeon Slate,
Conglomerate, Thunderheed Conglomerate, Haszel Slate, Great
Conglomerate, Snowbird Formetion, end Carclina Gneiss.

The first six formations nemed are mewbers of the Cambrian
Series and consist essentially of massive beds of slates
the slate formations end of demse, massive gray quartzites
sandstenes parted by thin beds of dark gray te black slates
ists in the conglomerate formations,
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The Snowbird formatimm of Cewbrian age is o mainly
white to tam coleored quartzites with associgted beds of sand-
nes and mica schists.

The oldest rock exposed in the park is the Carclina Gneiss
ch is Pre-Cembrian in age. This formation consists, in the
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The formation composed mainly of massive quartzites form the
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out additional study. It is hoped, however, that
ssints of groat geclugical ilmterssl mey be peinbed and
sufficiently explained so as to give some idea of the rocks

which meke up the Creat Smoky Mountains, the factors which

caused their formetion ~nd subsequent alterations which have
affected them, snd, fimally, to induce some speculation as to
the future geolegic history of an already much disturbed re-

81“.

1

SUGGESTIONS

As indicated In the previous sectiom, the complete geology
the park has not yet been worked out. Therefore, while it
insdviseble to attempt the publication of eny comprehensive
report on this subject, it is urged that the Park Service attempt

It is certainly adviseble to conduct the program of geo-
I*Mﬂwu " on so that 1%, like the other naturalist pro-
grams completed on or befare the park is fully developed
mdei"ﬂcidlyupmnd.



PART TIZ




PROGRAM FOR FUTURE GEOL GICAL WORK IN
THE GREAT SVOKY MOUNTAINS RATIONAL PARK

Before a complete and eccurate report of the peclogy of
mmmuwmmu.umum-ﬂmm
or to the publie, considerable work remains to be done.

The entire park eree is covered by two folies of the Tnited
States Geological Surveye.s Although the areal geology sheets of
mmumugmmummmﬂnuormm
a complete satisfactory mep of the park hes net yot boen assem-
bled. This is due to the fact that formatiens in
Felio camnot be projected inte the Fnexville Feolie
feot that correlation of the fermations of the two folies has mot

MMiM.

It is very necessery that a complete areal peology map of the
park should be made, Either the twe existing sheets should be
adjusted after additiomsl field work, or en entirely new
ghould be worked out. The latter course seems the more sable
since the formetion bownderies om the existing meps sre for the mest
part conoealod or only approximations. Mere extensive development
of roeds end treils will ensble more accurate location of contacts,
deterninaiion of structure, and lithologic characteristics of the
formati ons exposed.

There appesars to be considerable difficulty in arriving at
definite formation boundaries in the series om either side of the
mountaine This may be eccounted for by the lask of distinguish-
ing cherecteristios in e vertical section. Both series
te comsist of many feet of alternating quartzitic and
beds deposited without noticeable interruption. Hence definite
formation boundarics 4y have to be located after careful labora-
tory work, This seme general characteristic of the series makes
for a lac of key horizons end accwrate structurel deternminetions.

The areal geology sheet sheuld be mecompanied by numerocus
sections preferably along the roads or tralls which would give
accurate pictures of the structural geclogye

Leaflots containing brief articles concerning the geology of
the park with detailed sections slong the roeds end the areal geel-
ogy map should be made available to visitors and to persons request-
inz geological informetion about the parke

sinoxville Folie, No. 16, 1895, with geology by Dr, Arthur Keith.
¥t, Ouyot Polio (unpublished) by Dr. Keithe
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These problame must affect chenges in several other folles of
edjecent quadrencless

the United States Geologlo Survey which cever

m .m -

the Blue Ridge (

Mtuumm

wwotcmm.pn«hmmm
m.

mey bo enumerated as followsy
1) A detalled study of




3) The working out of a complete stratigraphic colum ior
the park area showing the character, thiclmess, topographic ex-
pression, sge, and correlation of ell formations exposed in the

perke This, as mentioned previously, will necessitate, possibly,
some chenges in adjoining folios.

4) The construetion of an accurate and complete geologic map

of the park with accompanying cross sections along the major roads
through the park,
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REFORY ON ROCK §AMPLES

from
CHEROKES o GATLINBURG SECTICN

CREAY SMOEY MOUNTAINE NATICNAL PARK
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Garnet in part altered

to i‘ine. Sf:a_llf_.]‘»nflscoa-'.lte jﬂrﬁp/- | ///2/ ///
~ & -
Mt
Q Biotite (cleavage shown)

Rock #9 shows no sign of retrogression although I count es unusual
tmmsomhllobluhor;mtinuwnm
phyllites The biotite crystalloblasts are epigemetic and may have
resulted from effect of igneous intrusion later than time of meta~
morphisme Rock §#2 is strongly suggestive of retrogression for it
evidently contained blotite and garnet before last me tamorphismg
these minerals have been deformed cataclastically, that is cracked,
broken dresm out into lensess There is no evident retrogrese
sion of minersls. The coumon retrogressive change of garmet and
biotite to ehlorite is not in evidence.

Specimen 3 On Cherokee = Newfound Gap Road at point 9.3 miles
from Cherokee bridge.

Hand Specimen: Collection contains both fine=grained biotite gneiss
(greywacke type of #13) end finewgrained silvery mica
schist with slightly crenulated schistosity,

Thin-Section: Apparently of the biotite gneiss; conteins guarts,
museovite, mnd Wiotite with some apatite and zireon.
Biotite has pleochroic halose The rock appears to
be a theroughly recrystallized sendy shale.
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lded, mica soales are

fo
This appears to be &
shale,

fad Spocimen: A oremulated mica sohdst with & gpesblance of
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celose to

strenks.
and garret

ThinwSections de‘w

m Cherokee « Newibund Oap Road at peint 5 miles

from Cherolese bridges

Hend Specimens A mediwmegrained blotitewgarnet schist with thin
biotite, msoovite,

Specimen 7
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Hand Specimons

fpecimen M1

fland Specimeng

T™he section is wade up of quarts, feldspar, biotite,
mwcovite Mcz“.-l“h. It is
md&mwmmm
oress The blotite has good halos in it The
feldspar is plagiocclase close to An30 as in
e The quartes is charscteriszed by perallel strosks
of dustlike imelusionse

i Cherckee = cvfound Gap Roed at polint 6.8 miles

gneiss of the




Epecimen 12

land Speeimens

Speoinen F18

Hand Specimen:

Thin-Seotions
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Hoad at point 1l.4 miles
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The rock contains the following minerals nesed in

arder of abundsmce: Quarts (with strong strain shadows)
GM: mm))
"ugoovite (random orientation)

The following ere minor congtituentss Feldspar, iron

siroon, towmaline, spatite, epldote?, titanite?.

minerals in this rock show no commen orientation,

rock is interpreted to be a highly metemorphosed
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