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This map is the result of many years of effort by the staff of the
Division of Geology. The source material for the map includes
all recent detailed published geologic maps and much recent un-
published geologic mapping that was begun and completed by our
staff for the specific purpose of making this map of uniform. accuracy
throughout the State. This unpublished mapping was used as source
material for about 35 percent of the State in preference to older,
less detailed published maps.

William D. Hardeman supervised and directed this geologic mapping
and the compilation, preparation, and editing of this map. Robert
A. Miller, with the assistance of Donald S. Fullerton, Edward T.
Luther, and R. Keith Garman, compiled the geology of the area
west of the Eastern Escarpment of the Cumberland Plateau. George
D. Swingle revised the geology of portions of the area east of this
escarpment and compiled the geology of this area with the assistance
of Donald S. Fullerton and C. Ronald Sykes.

Each of the four sheets making up this map has a separate legend
and may be used independently. A small index map on each sheet
shows the source of all the geological map information and the authors
of both published and unpublished mapping. Each sheet lists the
principal compilers and editors for that sheet.

The Division of Geology acknowledges with appreciation the co-
operation of the United States Geological Survey, the Geology
Department of the University of Tennessee, and the Geology De-
partment of Vanderbilt University.
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= il .
Cross Mountain Formation Sequatchie Formation Juniata Formation r Sandsuck Formation
Mostly shale, interbedded with sandstone, silistone, and Maroon and gray shaly limestone, mottled greenish; Maroon claystone, silistone, and shale; uniformly Olive-green and gray, argillaceous, micaceous shale
thin coal bed.x base at iop of Frozen Head Sandstone. with interbeds of olive to maroon calcareous shale and badded some . faint greenuh motiling; less calcareous with coarse feldspathic sandstone and quartz-pebble
preserved thi 270 feet. siltstone. Thickness about SO0 feel. than For Thick: about 300 feet. conglomerate. Thickness about 2,000 feet.
i i R vill it s :
Vowell Mountgm Formation eed.s e Shale ) Martinsburg Shale Wilhite Formation
Shale, sandstone, silistone, and coal; from Frozen Head . %5’}'::"’ gray calcareous shals. Thickness 200 ‘lo Omb Bluish-gray, calcareous clay shale, weathers yellowish- Gray io green silistone and slate with inlerbeds of
SSg;?zgnc Member to Pewee coal. Thickness $00 to Upper Part of Chickamauga Group . . . brown; with thin beds of modular gray, fossiliferous pebble covwlomerate sandstone, and quarizite. Thickness
. Unnamed leeStone Unit limestone; thin layers of metabenionite mear base. T about 4,000 feet
) ) Medi Pl ray! inasione, shaly Thickness about 1,000 feet.  pEw |
Redoak Mountain Formation in part. Thwkms as much as 600 feet. : p 24 ) Shields Formation
Shale, sandstone, siltstone, and several important coals; —~ i s
from Pewee coal to Windrock coal. Thickness 840 to Moccasin Formation Bays Formation Massive 1 dst. 11 slate;
420 feet. Maroon claystone and silistone, commonly mottled Walden Creek Group conglomerate (pebbla of various rock typu) character-
Maroon calcareous shale, silistone, and limestone; . . Tight Thick: aboi
e S TR EEl o, it b noifen, ot o The formations i right,ather than the Sandeuck, have . Tiicknes about 1,500 o
Graves Gap Formation ripple: marks com ickness $00 Lo 1,000 feel part, Mazimum thickness 1,000 feet. been mapped only in the region of the Great Smoky
hals. aands s i Mountains. Thickness about 8,000 feei. Licklog Formation:
S , sandstone, silistone, and coal; from Windrock
E: ;:eatl to top of Pioneer Sandstone. Thickness 200 to 850 Ottosee Shale 1 ddspﬁiw: }:andmne bolzmuh phyliite, and bluish-
= och = Bh}uh—pmy fmka’zm 'Mu w% 'ffdlm?’f with L gray slate. Thickness a 1,500 feel.
i i lenses of coarsely crystalline r ossiliferous
g ?}:glan ﬂuﬁ Fo{manond " ¢ Sali b limestone (“‘marble”). Thickness about 1,000 feet. S === Rich Butt Sandst
e, sandstone, siltstone, and thin coai s from ades Sandstone ] ic! u andstone
>—_' < Pionee; Saz:tstom Member to Jellico coal. Thickness Chickamauga Group 4 \\\ \\\Q Holston Formation Gray, well b " fine- 1o medim-gratned J e \\k»%\\ Grag, beds of faldspaiiiie, fine- to mediumi-
n 150 to 250 feet. Fit, Dhenosihivest red b Fivest \&“\ stalline I melasandstone, with interbeds ofdark :lau and metasili- B \\\\ grained sa.ndaume, with’ interbeds of dark slate and
Z Zz 4 ' Pink, gray, and red coarsely crystalline limestone stone; precise str P Thick- arkosic conglomerate; ezact siraiigraphic position
Z Slatestone Formation < s 2,000, Jes. thick. Becom progressively ‘more ; M\ (Holston Marbie); in many areas upper part {e sondy, Tess about 1,500 feel. unknown. Thickness about 1,500 feet.
w Psi i . sid 1 N = clastic and thicker to the sou L. (See diagram.) Middle and Lower Parts of crossbedded ferruginous limestone and brown to greenish > ’ g ”
i B e e e et 5 Chickamauga Group s, TR SN 110
to 650 feel. 2> A sequence of about 1,400 feet of limestone in the . ) " r "
i o norihwest, which thickens and becomes mare clastic Lenoir Limestone ] Athens Shale Sevier Shale Unnamed Sandstone Unit
Crooked For roup to the southeast and is divided into O IGECONE Nodular, argill ray limest in places basal Medium- to dark-gray, calcareous, graptolitic shale; Calcareous, bluish-gra shale, waa.thers ellowish- G"‘W' coarse sand and fine ate, similar
Pcf Shale, sandstone, silistone, and thin coal beds; from x shown ai right. Mazimum thickness about 8,000 feet. ”di:r‘;mt'ary' breceia, i’::r.!lmﬂmmsrat.e, ugdz sand; & . calcareous gray sa-ndatone, silistone, and locally fine- brown; with thin grau I layer: y Thunderhead Sandstone. Thu:knm about 4,500 feet.
top down group includes Poplar Creek coal, Wariburg o Mosheim Limestone Member (dense, light- to medium- pebble quartz L shaly limest silistone, and locally conglomerate to Hu mt Thickness
ga.,,d,wx;,u gmag Shz'ﬁ”s C?ic;lﬁeld f;nld)‘wu' L gray limestone) near base. Thickness 25 to 500 feet. near base. Mazimum thwkneu 1,500 fed 2,000 to 7,000 feet. Anakeesta Formation
urnt Mz , Crosevi andsione, arion, < Dark-gray, bluish-gray, and black slate with dark-gray
Shale. Thickness 200 to 450 feel. 3 ¥y 2 Y onc0f b
~ interbeds of f -g T 3,001
. ) Mascot Dolomite W W t0 4,500 feel.
7
% //// Crab Orchard Mountains and Gizzard Dighi-gray, finagrained, soeli-bedded ‘cherty _delamile; p€o 2 ” 4
//”f- Groups mottled (red and green) dolomile characteristic; inler- hunderhead Sandstone
////// 7| Sandstone, conglomerate, silistone, shale, and thin beds of bluish-gray limestone in upper part; chert- Coarse, gray feldspaihic sandstone, graywacke, and
coal beds. From top down Crab Orchard Mountams matrix quartz sandstone at base. Erosional uncon- \ ‘ I FU . Ocoee Supergroup conglomerate; occurs in massive ledges; graded bedding
Group incl formity at top. Thickness 850 to 800 feet. Oon' Newala Formation S Great Smoky Group and blue quartz characteristic. Thickness 5,500 to
For 3 Newton Sandst: Whitwell Shale and 8 it {’ i . l wd nd Theroch g hm‘m Characterized by very massive layers of coarse gray- 6,800 feet.
Sewanee Conglomerate; Gizzard Group mclugeaR Swnal ngsport Formation part pnor v ‘:3: wa course. mwt%p:sg:mrtwo} ‘:}:: wacke and arkose. The formations at right have been
ﬁ""‘t Shal;o,Warren Point S"'”ﬁ"bt“)’:f 1"2’(") 0 w“i‘zg'o‘ Ok Gray, fine-grained, sparingly cherty dolomite with Great Smoky i{ounta.zm. Thickness as much as ;’.."ZP%M on}y g‘oge{io:b:f ttz; g’?t fdmkll Mountains. Elkmont Sandstone
feet. ’ g%a.lfm e ‘ : Tk about Jonesboro Limestone 80,000 105 i Cosr}f to fine, gray feldspathi dst k
p, , = 5 . = and fine conglomerate, generally finer gramed ‘beds in
r & o Dark bluish-gray, ribboned (sili and dolomite) lime-
Pennington Formation < Longview Dolomite w ? slone; numerous interbeds of dark-gray dolomite; L ltzu;e,:)ozéa}:;t.gmded bedding: typicals, Thickness! 1,000
Highly gagem;l;d lo:l(lzly shale distincli:;; cod'r;taina P egua oroy, Fine e . Gitontil tq:;rglz‘hlezf::grzebo :'tt g(zsgb ff‘éouonal unconformity al z =
1l 3 -grai: tone. e , gray, -grained, medium-bedded mite; % 1 L o =
Zz ?}ﬁgﬂisaeso; to 503 }’ee‘l]r;‘:le’arﬁ ’(’l‘i#g:landm;kmfu; interbeds of gray limestone in upper part. Thickness < Pigeon Siltstone
< mazximum of about 1,250 feet to the east. O€k about 800 feet. % Lammated grmuh quartzoae and feldspathu szl&si.mua},l
o : ; . - s i ors i o me
o Newman Limestone Greasy Cove Formation K Chepultepeec Dolomite <
6 { Gray limestone sequence mear Cumberland Plateau; Gray, argillaceous limestone, calcareous shale, siltstone, nox GrouD Lighi-gray, fine-grained, well-bedded dolomite, moderate- (@) R Fork Sandstone
[0)] shaly and silty limestone with minor sandstone and and fine-grained sandstone. fguwalml to Newman Siliceous, well-bedded dolomite and limest: ly cherty; fine-grained limesione locally in upper part; w oanng o 0 )
I} shale in the area of Clinch Mountain. Thickness 600 Limestone. Mazimum preserved thickness about 400 in the central and northwest bels of the Vauey To the quartz sandstone beds at base. Thickness about 800 feet. o Interbedded ive feldspathi d: , greenish
) to 8,000 feet. feet. southeast, much dark limesione is present and the rocks o siltstone, and greenish phyll M thick
= are only aparsely cherty. Thickness about 3,000 feet. ‘ g J 7,000 faet.
2 Fort Payne Formation Grainger Formation Grainger Formation Metcalf Phyllite
Mt Bedded chert, calcareous and dolomitic, somewhat Gray lo green shale with silisione and fine-grained Gray to green shale with silistone and fine-grained : = 2 i - . . .
o crinoidal; and minor shale. Thin green shale (Maury) glauconitic sandstone; in some areas quariz-pebble glauconitic sandstone; in some areas quariz-pebble CoPper Ridge Dolomite Conococ}lea.gue lelestone 3 4 Lustrous, pale-green and silvery sericitic and chloritic
at base. Thickness about 300 feet. conglomerate. Thickness 500 to 1,000 feel. conglomerate. Thickness about 1,200 feet. Coarse, dark-gray, knotly dolomite, asphaltic in places, Well-bedded, ribboned (silt and dolomite), dark-gray phyllite; silistone interbeds abundant. Thickness
L with much gray, medium-grained, well-bedded dolomite; limestone; interbeds of fine-grained, light- to dark-gray uncertain; at least 5,000 feet.
abundant chert; cryptozoons typical. Thickness about dolomigz; t!l;a;gbyljl_l eéhﬂ'lv; cryptozoons typical. Thick-
ness about 1, 3 :
% o> Chattanooga Shale E5000 oot Snowbird Group Longarm Quartzite
—zuw Black carbonaceous shale, fissile. Thickness 100 to e % The formations at right are applicable chiefly in the Feldspathic quartzite and arkose, conspicuously light-
s<0 900 feet; about 25 feet on Chilhowee Mountain. Maynardv:lle Limestone area of the Great Smoky Mountains. Thickness 18,000 ”%ﬁ”‘d current bedded and crossbedded. Thickness
Thik-bedded, buish-gray, ridooned. (silt and dolomit) to about 20,000 feet. LRI L
; light-gray, fine-grai min . .
Sneedville Limestone to thinly bedded, moncherty dolomite in upper part. Wading Branch Formation
i'g_l Gray silty limestone and dolomite, minor shale, aﬁd Thickness 160 to 400 fesi. Medmm- to dark—yray sandy slate to iﬁzﬂf pg::)blzz
n e-grained, greenish-gray sandstone; fossils local :
o< 'ggmfdanl. Thisr]:knese wgo tg 300 feet. 4 o r NOIthCky Shale g'uarlz-amcue phylhte, graded beddmg common.
Pastel-colored (pink, greenish, olive), flaky clay shale; hickness about 1,500 feel.
gray, commonly oolitic, shaly limesione lenses; locallv - o
. stromatolitic limestone layers; thin, blocky silistone
Rockwood Formation near middle. Thickness 100 feet in the east {o 900 feet
Z Brown to maroon trhalia th’z: gray ailt;tone a?ld/aan;i» in the west.
< stone, and thin lenticular layers of oolitic and fossili- . "
= Jerous red hematite. T hickness $50 to 550 feel. Maryvﬂle Limestone W Mount Rogers Group
2 Gr ze'd' d (silt and dol , fine-grained, evenly Metavolcanics, typically purplish and reddish; "l‘:‘.‘i"f
| Clinch Sandstone hmsctone, mtmfofmatwnal conglomerate and lavas and tuffs, a}tered rhyolites and quartz latites;
= % Z oohtw layers common; clay shale and light-gray dolomite strongly foliated; interbedded arkose, shale, and con-
) Clean, white, well-sorted sandstone; locally gray siltstone - locally. Thickness 300 to 800 feet. glomerate. Thickness 1,000 to 3,000 feet.
and shale. Average thickness about 600 feet. e =
J Rogersville Shale [z -->-] Bakersville Gabbro
Light-green, fissile clay shale; in places limestone > pOba".| Metagabbro, dark, hyritic; contains diorite, basalt,
Conasauga Group i . ) (Craig Member) in upper part. Commonly 25 to 80 H ker Dolomi 1 ? ,?3){"( an;‘ralZosit’Z a a dﬁggegnozuignasmt‘hi;ogem;?;ve
Mostly shale northwest of a line connecting Knoxville feet thick; maximum thickness 250 feel. onaker Dolomite =20 Jikes and lenticular masses.
and Tazewell; dominantly dolomite with minor shale X ? €hk Dark-gray, medium-bedded dolomite with minor dark
fg;‘::’e?f;ezf zqtl:xx{;':am tf}letlgo;é;n fgﬁt‘i’;on? d a?a;f;ﬁf — | Rutledge Limestone limestone beds; locally cherly; cryptozoons abundant = Beech Granite
Thickness about 2,000 feel. (See diagram.) ’ - €t | Medium- to dark-gray, ribboned (silt and dolomite), oo TRickams oot 1,400 106 > nih Granite, porphyritic, light-gray to reddish; coarse
sl edium-grained, well-bedded limestone; locally dark- - A ,  porphy ,  light-gray h ar.
A n S adi b dolomite i % potash feldspar crystals with clusiered interstitial
e edded dolomnite tn; uppel mafics (chloritized biotite and hornblende) give spotted
L part. Thickness 100 to 500 feel. appearance; includes Maz Paich Granite.
z P s i
umpkin Valley Shale Cranberry Granite
<
E_E Dull-brown to maroon shale with numerous interbeds of Complex of intertonguing rock types including migma-
o thin, blocky, and sandy siltstone. Thickness 100 to 600 tite, granitic gneisses, monzonite, quartz diorite, green-
JSeet. J sione, mica and hornblende schists, abundant granitic
<2( = pegmatite.
O Rome Formation Roan Gnelss
Variegated (red, green, yellow) shale and silistone; . s
gray, fine-grained sandstone in middle and west part Layered hornblende and garnet gneiss and granitic USGS LIBRARY - RESTON
of Valley and Ridge; abund tone and d migmatite with zones of mica schist and amphibolite,
in east. Thickness about 2,000 lm. foliation commonly contorted; conlains numerous
’ Shady Dolomi L granitic and gabbroic dikes.
ady Dolomite
i g,tght-ymy, well- bedded dolomite wtth thm- to madtum- 3 1 81 8 001 82 453 9
edded, gray li
with “Jasperozd" dwgnontw Thu:knus about 1,000 fset Intrusive Igneous Rocks
PALEOZOIC () Mu:a pendoute plugs (two in Umon County), mlrude
- - - ite
Reedsville Shale and dtkec in Sevier County, mtrudz Great Smoky
Unnamed gsis;e vif;gftgtﬁfmte medium- to coarse-grained, T i
Limestone occurg in massive lcdges: Helenmode Member at top SYM BOLS
Unit i8 gray to/ greenish sandstone and shale. Thickness 7 4
about 600 feet.
. L Erwin Formation 7 ¢ ~ Shear and mylonitized zones in crystalline rocks
\\\\.Q Murray Shale ;Vh’z"te, vitrealua quaartzits, %&ive, with ;'nterbeds "%
LM Shale, silty, dy, dull- io b 5 ark-green gillty and sandy shale, minor silistone, a s o .
\\\\\ Thu:?mz?a gbo;‘:";o% Seet. u oreem 1o, o, mizceols: very fine-grained sandstone. Thickness 1,000 to 1,500 e-\o’k/“e‘ Metamorphic isograd (generalized boundary between
= Z feet. SPseid metamorphic zones)

Diagrammatic Sketch showing Facies Relationships in the Chickamauga Group

Diagrammatic Sketch showing Facies Relatxonshlps in the Conasauga Group

Chilhowee Group

Conformable gegq of
Thickness 3, 000 to 7,500 feet.

Ao 1.

clastic sediment

Nebo Sandstone

Medium-bedded, fine-grained, white, vitreous quartzite,
in part feldspathic. Thickness 250 feet.

Nichols Shale

Olive-gray to green, silly and sandy, micaceous shale
and siltstone; local lenses of fine-grained feldspathic
quartzite. Thickness about 700 feet.

Cochran Conglomerate

Quartz-pebble conglomerate, gray pebbly arkose, sili-
same lmd shale; irregular beddmg, scour features,

maroon arkose and
ahale near middle and base. Thickness about 1,200 feet.

Hampton Formation

numerous layers of

Unicoi Formation

glomeraie, graywacke,

7
bedded sandstone. Thickness 500 ta 2 000 feet.

siltstone and

Dark greenish-gray, silly and aandv, mwacaou.s shale;

thinly

Sequence of gray feldspathic sandstone, arkose, con-
shale; greenish

amygdaloidal basalt flows near middle and base.

Thickness 2,000 to 5,000 feet.
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Window

Klippe
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