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GEOLOGIC ATLAS OF 'THE UNITED STATES. 

The Gcolo,::?;ieal Survey is making a geologic atlas of the 
United States-, which is heil1g issued r.lilletl folios. 
Each folio includes topographie and 
area, together with descriptive text. 

THE TOPOGRAPHIC MAP. 

The featul'(:,s on the topographic lllap are of 
three distinct inequalities of sllrfacc, called relief, 
as plains, plHtenu8, hills, alld lllount"lins; (2) distribu-
tion of water, called as streams, lakes1 a.nd 
(3j the works of man, CUUl1ye, ns roads, 
boundaries, villages, and eiLies. ~ 

Reh:ej.-All elevations are measured from HlCHll sea level. 
The heights of IIlall)" points are H('curateiy determined, and 
those of the most important ones are given on the mi'lp in 
figures. It is desirable, ho\vf>ver, to gi\'e the elevation of all 
parts of' the area mapped, to delineate the outliue 01' form of all 
slopes, an (I to indiclIte their grade or This is done 
by lines eadi of whieh is dnrwn through of equal ele\'a-
tion above mean St:'<l le\~el, the vertical iIltt:'l'Ynl represcnted by 
each space bctwf'en lines being the same throughout eHcll map. 
These lillf's nre called cOJ/four lines or, more brietl \', ('ontours, 
and the uniform H'rtical (li"tan('e bet\\een eaeh two"eontours is 
called the contouT intr:rml. Contour lines and elevations are 
printed in brown. The manner in whi('h eoutour lin,es express 
altitudf', form, and grade is shown in figure 1. 

FIOT:RE \.-ldeal view and correspondillj.{ contonr map. 

The sketch :J river VB Hey bptweell two hills. In 
tIlt:' foregrOlliul tlle seH, \\lth a bay that is partly elosed hy 
a hooked sand bar. On eaeh sirlf' of the v:llley is a terral'e. 
The terrllCC on the right merges into a gentle hill slope; Lhat 
on the left is u[L('keo by a ascent to Ii cliff, or Sl'fll"p, \\ hidl 
contrasts with the gradunl away from its ncst. In the 
map each of these features jndicat.ed, directly bel10ath its 
position in the sketch, by contour lint'R. The map docs not 
include the (listant portion of the yiew. The following notes 
may help to explain the use of contour lines: 

1. A coniour line reprt:'sents a eertain height abow sea l('\·e1. 
In this illustration thc contoUl' interval is 50 feel,; thel'efore 
the contour lines arc llrawn at 50, 100, J 50, and 200 feet, and 
so Oll, ahove tneHn sea level. Along the contour at 250 feeL lie 
aU points of the surface t.hat Ht"e 250 f~et above the sea~that is, 
thii:l contour would be the shore line if the sea \vere to rise 250 
feet; alan!!: the rontour at 200 feet. are all points that nrf' 200 
feet abo\'e the sea; and so on. Tn the ."pace bet,"ween any two 
contours are u11 points whose elevations are aboy,=, the lower 
and below the lligher ('on tour. Thus the eontnur at 100 ft'f't 
falls jUSL helow the edge of the tenare, etnd tltat at :l00 feet lit:'1'! 
aboye the terrace; therefore all points on tile terral'e are shown 
to be more tlwn 150 but less than 200 feet abo\'e the sea. 
The summit of t.he higher hill is rm:nh(l GiO (feet aboye sea 
leyel); accordingly the ('ontom at ()oO feet Slll'roUIHls iL. In 
t.his illust.ration all the contolll' ]ines arc nuwbered, and those 
for 260 and riOO feet are arcentuated by being made heavier. 
Usually it is !lot desirable. to number all the contour lines. 
The a('centnating flnd nnmhpring of ('ertain of them-say eyery 
fifth one-suffires and the ht'ights of the others may he l.lSeer
tained hy eOllnting up or dO\vll from th('se. 

2. Contour lines show or' express the forms of slopes. ~\.s 

contours are continuolls horizontal they wind SlllOOtllly 
about smooth surfaces, rcct:'dt:' into rpentrant of 
ra"il1E'8, and projert. in .passing around spurs or I"·o,mi,,wnees. 
These relations of cont.our curn"'s Hnd 1:..0 of' t.he 

('an be seen f!'Olll. the map and 
lines sl~o\v the approximate of any sl~pe. 

The yertieal interval between two ('{mtours the same, whether 
they lie along a cliff or on a genLle slopto'; but. to attain a gi ven 
heif!;ht on a gentle slope olle must go £ll'ther than on a Htcep 
slope, and therefore eontOUlli are fill' aplll't on gentle slopes 
and near togethf'r on stef'p one8. 

A small contour int~ryal is necessary to express the relief of 
a flat oj' gently undulating country; a steep or mountainolls 
country can, as a rille, be a(leql1ately represented on the same 
seale by the use of a huger intenal. The smallest interya 1 
used on the atlas sheets of the Geological Survey is 5 feet. 

This is in regions like the Mississippi Delta and the Dismal 
Swamp. For grellt mountain masses, like those in Colorado, 
the interval may be 250 feet nnd for less rugged country ('on
tour intcrvals of 10; 20, 2iJ, 50, and 100 feet are usecl. 

Draina,lJe.-\Yater~oursf's are indicated by blue lines. Fora 
perennial stream the line is unbroken, but for an intermittent 
stream it is hroken or dotted. 'Vhere a stream sinks and 

the probable underground course is shmvll by a 
blue linf'. Lakes, man~hcs, and odler bodies of ,vater 

by conventional signs in hlue. 
for the works of' man and all letOOr

are printed in 
,)ca"C.'.-J~l1e area of the Uniied States (exclusive of Alaska 

and island possessions) is ubout 3,027,000 square miles. A 
mup of this area, dl1Hvn to the scnle of 1 mile to the inch 
would ('over 3,027,000 sCjuare incile;::; of pnper aJul measure 
about 240 by 180 feet. Each square mile of ground Sll1-iace 
wonld bE' rcpresented hy a inch of map snrfllee, and a 
linear mile on the ground a linear inch on the map. The 
seale may be also a fradion, of whieh the numer-
ator is a 011 the map and tue denominator the corre-
spondiIl)!; lengt.h in nature expressed in the same unit. Thus, 
as thcre arc 6:3,;~60 inches in a the scale"] mile to the 
inch" i8 by the fraetioll 

Three are used on the sheets of the Geological 

inch on t.he map. 
surface 

a gradua,ted line repre
a similar line indicating 
a fraction. 

"U""""U"I(".·~J "cmap of the Unit.ed Stat.es 
is being nhed~ of eOllYcnient size, wlrich 
represent areHS houwlc,d parallel.; awl meridians. ThCBe 
~neas are ('aIled qnadrangle8. Eaeh sheet on t.he seale of ~"O~Oili) 
represents one S(llmre degrec-that is, a of latitude by a 
degree of longitude; eaeh sheet on thp of reprcbents 
one-fourth of a squal'e degree, and clich sheet on scale ot 

one-I'!ixteenth of a square degree. The areas of the corre
sponding quadranJ!;les a.rc about 4000, 1000, and 2;)0 square 
llliles, though HH'Y vary with the lat.itude. 

The atl:lS sheck;, heing only parts of OlJe map of the United 
States, are not limited by politi('al boundary lines, such as 
those of SLates, ('ounties, an (I tow nships. Many of t.he maps 

arell" lying in two or m'en three States. '1'0 each 
and to the quadrangle it represents, i::; given the name of 

somc well-known town 01' nutural featurc within its limits, and 
at Lhe sides and comers of each sheet nre printed the Hames of 
adjacent quadrangle::;, if the maps are published. 

THE GEOLOGIC MAl'S. 

The nwp;::; l'eprt'6entillg the show, colors and 
conventiowll sip;ns printed on topographic map, the 
di:3tl'ibution of rock musses on the surface of the land and, by 
means of structure sections, their llnderf!;round relations, so far 
as known and in suell detail as the scale permits. 

KDi'llS OF IWCKS. 

I{ocks are of lllany kinds. On the geologie mnp they are 
diRtinguished W'l igneous, sedimentary, and metamorph~c. 

19n~'lms 1>oclcs.~Roeks that ha\8 cooled and consolidated 
frolll a slate of fusion are known as igneous. Molten material 
hay from to t.ime IJeen forced upwanl in fissures or chan-
lie},.; of and sizf's through rocks of all t.o or 
llearly to the Itoeks formed by the of 
mohen material, or magma, within these channels~that is, 
below the suriu('/'--;-art! called ·irlil'u.siL'C. "'here the intrusive 
rock a fissure wit.h approximately pm'allel walls it is 
called u where it fills a large and irregular ronduit the 

termed a Bloch:. "\Vhere molten map;ma trayerses strat-
ified rocks it be intruded along bed.ding planes; sueh 

Of "hed.s if comparatively thin, and lacco-
chambers prod ueell by the pressure 

of t.hemaI!;Illa.ro(.k molten material rool.; 
slowly, witll lhe result that rocks are generally of 
crystalline texture. \-Vhere the channels reaeh the surfaee 
the moltell material poured out t.hrough them is called IwVll, 
and lavas often build up volcanir mounli:lins. rocks 
that. have solidified at" the surface are called 
LavHs generally cool mort:' rapidly than iutrusive 
a:-1 a rule contain, espef'ially in their superJieial parts, wore or 
lesH voleanic produced by rapi(l ehillillg. The outer parts 
oflanl How,:;; are UHtw.lly porous, owing to the expansion of' 
the gast.,:; originally present in the magma. Explosive action, 
due to these gases, often aceompanies volcanie eruptions, 
causing cjt,etions of dust, ash, lapilli, and .larger fi .. agments. 
These materials, when rOllsolidated, constitute breceias, agglom-

and tuffs. 
l'oclcc~.~Uoeks composed of the transported 

fragments or partieles of older roeks that haye undf'r~one 

di::;integration, of volcanic ejecta deposited in lakes and seas, or 

of materials (lcposit.ed 111 such water bodies by chemical precipi
tation are termed sediuu:nta1-Y. 

The ehief ngent in the transportation of roek 46bris is water 
in motion, including rain, streams, and ihe water of lakes awl 
of the sea. The materials are in large part carried as solid 
particles, and the are t.hen sait! to be mechanical. 
Buch a.rc which are latel' consolidated 
int.o Sfllldstonc, shale. Some of the mate-
rials are earried in soluLion, and deposits of these are called 
or,!!anie if formed with the aid of life, or ehclIIical if formed 
·without the aid of life. The more important roeks of chemical 
ancl organie origin arc ]imestont', chert, salt, iron on" 
peat, lignite, and coal. Anyone of the named 
may be f'leparatply formed, or the diITerent he 
intermingled in Hlany way~, produeing a great variety 

Anodlcr transporting ag-pnt is nil' in llIotion, or wind, lmd a 
third is icc in motion, or glaciers. The mORt characteristic of 
the wind-borne or eolinn deposits js loess, a fine-grained earth; 
the most characteristic of glacial deposils is till, a heterogeneous 
mixture of bo·wlders and pebbles wit.h day or sand. 

Sedimcnt.ary roeks arc usually made up of lllypr;::;. or beds 
which can be separated. These ure ealled .strata, 
and rocks in such layers are to be strutified. 

The snrface of t1le earth is n~t immomblE'; 0\ er wide regions 
it \'ery slowly rises or sinks, with referencc to the sea, and 
Rhore . lint's ~re thereby changed. .L\.s a reBult of upwanl \ 
moyement manne sedimelltary, ro(~ks may become part. of the 
land, and most of our land areas are in fa(,t orcupietl by rocks 
originally deposited as sedilllents in the 

Rocks exposed at. the snrff~ce of tlle air, 
watf'r, iee, animals, and plants, 
known as bact.erin. They 
soluble parts HTe leachp(l ont, the 
left as a residual layer, \Vater washes this 

and more 
matf'ria I being 
material down 

the slopes, and it. is 
other bodies of wntt'r. 
but it is 

can~ed by riYers t.o the,oeean or 
its journey is not eoutinuous, 

huilt into river bars and flood plains, 
_·Ulu \·ial ~lacial deposits 

df'pn~its belong to 
laver is commonly int'lllded 

Their upper parts, o~cllpied by th~ roots of 
con:'!titute soils and subsoils, the soils being usually 

dist,inguisim! by a notable admixture of matter. 
and by various 

processes, rocks may in com position 
and in texture. If the new pro-
nounced than the old such rorks arc called In 
the of metamorphism the cOllstituents of a chemical 

may enter into new eOlllbinatiolls nnd eertain substances 
may be iost or new ones added. A complete gradHtion from 
the primary to the meimnorphic form may exist within a 
single rock mass. Surh changes transform sandstone into 
quartzite and limestone into marhle and modify other rocks 
in various ways. 

From time to time during 
been deeply buried and hayc 
pressures, to slo\v movement, and to igneous intrusion haye 
been afterward raised and later exposed by erosion. In such 
rocks the original 8tructures may h:1\ e been lost entirely and 
new ones substituted. A syslem of planes of division, along 
which the rock. splits most readily, may have been deyeloped. 
This structure is caned and may cross the original 

rocks rbar:wterized by it 
Crvstals of lllica Or minerals lilay have gr~wn 

in t11e rock in "such a as to produce It laminaled or foliated 
structure known as The roeks characterized by this 
structure are schisfl3. 

As a rule, the oldest rocks are most altered and the young,=,l" 
formations haw eseuped metamorphism, hut to this rule there 
are many illlpOlinnt t.'o'lpeeially in l'egiolls of igneous 
activity [mel complex 

TOlOl.A.TlO.KS. 

For of 
above are inLo A :'!edimentmy 
formation l·ollt.ains bet~yeen its upper and lower limits either 
rodes of uniform charad~r or rocks more or 1ess uniformly 
"\]l.Tiell in charadeI', for example, an alternation of shale and 
)jmestone. \Vhere fn}m one kind of rocks t.o 
another is graduHI it. may Twees:'!ary to two eontigu-
ous formations by an arbitrary line, aTHI some rases the 
disLill(~t.ion depends almost f'nt.irely on the contained fossils. 
An igneous fOl'mat-lon cont.ains one or more bodies of one kind, 
of' similar occurrenee, or of lil-:e origil1. .r\ metanH1l1)hie for
mation lllay cOlwist of rock of nniform character or of se\ eral 
rocks having comIllon charaetel'istirs 01' origin. 

\Yhen for Reicntifi(' or e('onomic reasons it is dcsimhle to 
re('ogni.ze and map one Ol' more deyploped parts of ;J 

yaried formation, such parts arc members, or In' oom(' 
odler appropriate term, as If!ntil.s. 

.\GER OF ROCKS. 

Geoloy'ic ti1lie.~The iime during which rocks ·were made is 
divided into peripds. Smaller tim~ di visions are called epochs, 

/I 

• 



and still smaller ones stages. The age of a rock :is expressed 
by the name of the time interval in which it was fonned. 

The sedimentary formntions deposited during a period are 
f!)'oll}wd to,2:f'ther into a 8Yl:Jtent. The prilleipal divisions of a 
system are ('alled 8(Tie8. Any aggregate of formations less 
th1ul a sf'rie); is called a !Jrollp. 

Inasmuch as sedimeIlta:r;y deposits accumulate successively 
the youn~er rest on those that are older, and their relative 
ages may be determined by observing their positions. In 
many rcpons of intense' disturbance, however, the beds have 
been o\'ertnrned by folding or superposed by faulting, so that 
it may be difficult to d(,tcrmine their relati \"e from thcir 
present positions; under !:lUch eondiLi,ons. if prcscnt, 
may indicate which of t.wo or more formations oldest. 

Many stratified rocks contain the remains or 
imprints of plants and animals at time the strata 
were dcpositcd, lived in bodies of' ,ynter or were ... \ashed into 
them, or were buried in surficial deposits 01] the hlncl. Rueh 
roekS" are ('alled fossiliferous. By studying f()ssils it has 
been found t.hat the life of each period of the earth's history 
was to a extent different from that of other periods. 
Only the kinds of marine life existed when the oldest 
f()ssilifel'om; rocks were deposited. From timl:' to time more 
complex kinds de'i'eloped, awl as the 8impler ones lived on in 
modified forllls life became more yal'ied. But during each 
period there lived peculiar forms, did 1I0t exist in t'arher 
timl:'s and lwve not existed sinpe; are c/w/Ylcieril5tic types, 
and they define the tlp:e of any bed of roek in which they are 
found. Other types passed on from period to period, and thus 
linked the forming a chnin of life from the 
t.ime of the rocks to the present. 'VJlere 
two :'ledimcntHl'Y formations are rernot.e from eac·h other ami it 
is impossible to oLsene their relative positions, the charncter-
istic fossil found in thclll may (letermillC which 'was 
deposited Fossil remainR in the strata of different areas, 
provine(~8, and eontineutr: afford the 1ll08t import.ant meHn:'l for 
comhining loeal histories into a earth hist.ory. 

It is J]lHllY places diffieult or to df:'terllliue the agc 
of an igneons formation, hut rlw rdatiw age~of .:mell a f()rm;J
t.iOll can in generaJ be ascertailled by 
associated Redimentary formation of known 
igneous lllaRS or is depositetl upon it. 
which metamorphic' J'oeks \\pre formed froUl the 
may be shown bv their relations to formation.., of 

age; hut the T('cohlt'd on Dlap i.., that of the 
masses llnd not. of dwir metamorphit>lll. 

culon;, and pa.tia}1s.-Ench f()l'lnation iR shown on 
the map hy a dist.inf'ti\e comlJillation of color awl pattern allii 
is'laheled hy a speriallett.er symbol. 

Patterns <compoAPd of parallel 
format.ion8 

lineR m·e mwd to 
ill tlw jnlakes, 

tlots awl 
eirdes represent idluyial, nnd eolian i{ll'lfllltions. Pat
terl1~ of trianglf's and rhombs are u::5ed for iguf'oUS fi)l'IllaLions. 
:Metamorphic rO{'k8 of unknown origill llre 
shOJi, <l~:shes placed; if the I"()(·k is 
may lw \\avy lines plJrHllcl to the t>truetllre 
Suihlble THlttel'llR an' used 10r met.amorphie 
tions known to he of or of igneous origill. The 
patterns of eaeh cbs.., are in variollR (~().lol's. \Vith the 
patterns of parallel colors are used to indicate ag{~, a 
partieular culor to CHell t>YStelll. 

The s\'mbols of two or more letters. If the age 
of a fOl'~ation is known the snnhol ineludet> the 
bol, whit'h is a eapital lett.p; or monogram; 
symbols atl;' ('01l1p08ed of smalliettel's. 

sym
tllC 

The ll:Unf'S of t.he systpms and of sl:'rif's that have heell given 
diHtinctive in tmlf'r f!"Om to oltlest, with the 
eolor and assignc(l to 
subjoined 

Symbols and colon, a8.~if}ned to the l·ock systems 

Sy.tAll 

f'TTRF.\CE l'O.l:GUH. 

llillfl, ynney", 11l1d 1,11 oiher snrfflee forms IJaYI:' been produced 
F9r example, most thf' result. 

strea1ll8 that llcnr through 1), 
plains hOJ"(]pring- mall)' streams were up 

hy thc st.Teams; \\a"es cut S{,ll ()lifI;" Hlltl, in cooperation \\ith 
c~rrellts, "(mild up Rand spits aIld ham. Topographic form" 
thus confltitute part of the rc{'ord of tIle of tJ]P Nl,rth. 

Some ionns are inseparHbly eOIllleCf,cd with Tlu, 
hooked sh9wll in figure 1 is an illustration. To thi8 dnss 

alluyinl plain8, lava streams, drumlins (smooth 
of till), and moraines (ridg-(·s of drift made 

at tilC Ot.her forms are produced by erosion. 

The sea cliff is an iHustration; it may be carved from any rock. 
To this clllSS belong abandoned river channels, glacial furrows, 
and peneplains. In the making of a stream tf'IT1WC an n 11uvial 
plain is first built and afttrward partly eroded flWlly. The 
shaping of a 1Ila~'iIle or lacust.rine plain it> usually a douhle 
process, hills being- worn awa.y (degraded) and yalleys being 
filled up (aggraded). 

AU parts of the land surfaee are suhject to the action of air, 
water, and ice, \'1"11ich slowly wear tllem down, and streams 
earry the waste mat€rial t.o the sea. As t.he Jf'p~'nds Oll 

the £low of water to the sea, it can no,t ('arried belo'w spa 
level, and t.he 8ea is therefore ealled the ba8(:;-./et'el of f'rosion. 
Lnhs or larg: rivers may ddc,rmine Iocfll hase-Ievds for certain 
regions. When a large tract is for a long time undisturbed hy 
uplift or suhsidence it is degraded m'al'ly to basc-lc\'t'l, tmd tIll:' 
fairly f'ven snrface thus produ('etl is called If the 
tract, is aft€l"W1m.1 uplifted, the ele\ated 
rf'('oTd of the former close·relation of the tract. to base-level. 

'1"111: V~UtlO\JS GEOLOGIC i'lHEE'l·S. 

lllap 8ho'wing the areas occupied 
is called an areal geology map. On 

,vhieh is the key to tIle map. To aseel'
tain the meaning any color 01' pllttern and its lett.Pr symbol 
the rfwler should look for that color, pnttern, und symbol in 
the where he will find tllC name and description of the 

Hit is desired to find pfnt:icular format.ion, it.., 
name should be sought in the and its color and pattern 
11Oted; thell the areas on the in color lind 
pnt.tf'l'll mny be il'aeed OUL. TIle also a partial state-
ment of tile ,2:f'ologie history. In the mlme8 of format.ions 

a.ecording 
unknown 

group t.hey are placed in the order 
so far as known, t.be youngl:'st at. t.he top. 

map.-The map reprf'stmt.ing the distribu-
tion of and roekl::' ,ina their relat.ions 
to the topogrllphic fpatllres and to the 
~el'Jned the economic Heolo9!1 map. The that appear 
ou the areal geology lllnp arc usually shown on t.hil::> map by 
faint.er color and the areas of produdive formationH 

(~()lors. .A Illine I::>ymbol shows the 
or qualT,v and is accompfmied tlw 
mineral mined or stonc If 

mining indust.ries or artetlian in the 
nmJ1Y to sbow these additional economic features 
in tht' folio. 

shaftl-1, and otJlel' 
natural and artific'ial cuttings t.he different beds to 
one allother he seen. Any clltting thut exhibits thosc 

a sectiun, and the same t.f'rm is applied to a 
reneC'S,,,>t>;ng the rebtions. The arI'angf'IDf'ut of'rocks 

is llOt limited, flOwt'ver, to natllrnI and arti
for hi" iuformnt.ion eoneerning the earth's 

the llHumer of f()rmation of rock, and 
the be(l;-:; on the surface, 

they Pl18S benclith Lhe 
surflwe and ean draw repl'l:'f.wJ1t.ing t.he structure to a 

collsi<icrable uept.h. i:"3ueh a see~iou is illust.ra1ed iIl flgure~. 

t'IGURR 2.-r\ketch ~howing a venieaJ section at the front and It landscape 
beyond. 

The figure represcnts a Iandsrape which is cut. off sharply 
in the foreground ou a ycrtieal plane, so as to show the 
underground relations of t.hc rocks. The kinds of rock are 
inuicaLed by appropriate pattf'l"lls of lines, dots, and dashel:l. 
These patterns admit of mueh variation, but. those shown in 
Ggure a are used to represent the commoner kinds of roek. 

':l=cl"t<>n~HalHl~'Hl' 
glol1l<"c!l.te" 

ShaJylm19st0]1CS 

l',Hl;RIi: 3 -SYlllholB 1l6ed ill sectioIlB to represent different kinds of rO(Jk~. 

The plateau s.hown at the kft of figure 2 prescnts t.oward 
the lower land an escarpment, or fi'ont, \\hich is .made up of 

sHndstones, forming the cliffs, and shales, cOll.'ltituting t.he 
slopes. The broad belt. of lower land IS t.raversed hy several 
ridges, whieh are seen in the scction to correspond to· the oui
rrops of a hed of sandstone that rises t.o the Hurf~lce. The 
upturned f'Clge8 of tIlis hed form the ridges, and the inter
mediate yalleys follow the outerops of limest.one and calcareous 
shale. 

'Yhere the edges of the strata appear at the surfaee their 
thickness can he mell'"mred and the angles at which they dip 
helm·" the surffwe ean be obscl'\"eJ. Thus their positions 
underground ean be int"(·Trf'd. The diredion of the intersee
tion of a lied Wi.dl a hOl~zolltal plane is called thc ,~trike. The 
iudinntion of the bed to the horizontal plane, meHsllred at 
right angles to the strike, is called t.he dip. 

Tn many regions the strat.a are bent into troughH and nrches, 
sllch as are seen in 2. The arehes arc calle(l anticlines 
and the tl'ou~h;,; As the sandstones, shales, alld 
limestones were df'Jlosited beneath the sea in nearly flat sheets, 
the fltct that dley are now bent. and fcildf'd is proof that forees 
haye from time to time caused the earth's surface io wrinkle 
along rert.ain 7.one's. In places the 8trat.a arc broken across 
and the parts haye slipped Neh other. Buch brenks are 
tel'me(ljaults. Two kind8 are 8hown in figure 4. 

At the rigllt of figure 2 the scction ;-:;hows schists that arc 
tra ,"ersed by igneous roeks: The schists nre much contorted 
llnd their arrangement uwlerground can not 1IC inferred. 
Hence that. portion of the section dclinf'ates what is probably 
true but j~ not known by ohseryation or by well-fOlUldf'd 
inference. 

The sf:'dion also shows three set." of formatioIls, distinguished 
by their underground rehttiolls. The uppermost set., ~een at 
the left, is made up of sandRtOllt'S and Hbales, which lie ill It 

horizout.al position. These st.raw were laid dO'wn under water 
hut are now hi,2:h above the forming a plateau, Hnd their 
ohange of ele-mtion shows that u of the earth's mass has 
been uplifted. T!le strata of' set. are parallel, a relatioh 
whieh is called cm,ero/·muolC. 

The s('cond set ('OnsistR of strata thnt have been 
folded into a1"t'hes and troughs. These strata were Ollee con
tinuous, but the crests of the archf'.':l htl\Te b;'en remo,'ed bv 
prosion. The beds, like those of the li1'8t set, are conf'ormabl~. 

The horizontal strata of the plateau rest upon the upturned, 
eroded edges of thc heds of the l::>eeo]J(1 set. shown at tile left of 
the section. The are, from their position, 
e,·idently younger than deposits, and the bend-
ing awl ('roding of the older beds must havc occurred betwe~n 
tIlf'ir deposition Itnd the Hccnmulation of the younget beds. 
The roeks arc to the older, and the 
suriaee i", 11ll "nconformity. 

The third set of formations ('onsisti,; of crystalline schists and 
igneou8 roelo::s. At 80nle period of their history the sehists 
were folded or by prl:'l::>S11r.e and t.raversed by emptiolls 
of moltell But the pressuTe and int.rusion of igneous 
ro{'ks have liOt affected 11e overlyinf!: stm1a of the sP('ond set.. 
Thus it is evident that a eon8iderable int.enal elapsed between 
the formaiion of the sehisLs and the beginning of deposition of 
the st.rata of the seeond set. During tllis int.eryal the sehi,<;Its 
were metamorphoscd, they were tlisturbed by eruptive 
and they were deeply eroded. The contact between the 
l:llld third sets i::; another unconformity; it marks a t.ime 
intenal bet\\een 'two periods of l'oek fOl'll;ation. 

The section and landseape in figure 2 are idf'al, but. t.hey 
illustrnte aetnal reialiolls. The sections on the stl'uetUrL'
spction sheet are related to the maps as the seetion in the 
figure is related to the landscape. The prolile of the surface 
in the section corresponds to t.he aetual slopes of the ground 
aloIlj.!; the scction line, and tiIC depth from the surface of any 
min~ral-producing or water-bearing stratum that appea.rs in 
the seetion may be measured usillg the seale of we map. 

Columnar secLion.-The maps arc usually accom-
panied by a c()lumnaJ~ 8fction, which {',ontains It conci.se 
description of the sedimentary formationt-i that occur in the 
qU~idrangle. It presents a summary of the fiwts relating to the 
<character of the roeks, the thi(~kness of the formations, awl t.he 
order of aeeumulation of successi ye deposits. 

The rocks are briefly deseri.bed, and thpir eharaders are 
indicated in the eolumnar diagram. The thieklle8ses of fo1'
illations are given in figures that stnte the least and greatest 
meIL'lUl"ements, and the thickness of cach formation il'l 
shown in the COlUlllTl, which dnlwn to w~ale. The order of 
accuIllulation of t.he sediment8 is shown in the columnar 
arrangement-the oldest being at the hottom, the youngest at 
the top. 

The intt'rvalt> of time that correspond t.o events of uplift and 
degradation and eonst.jtute iuterruptioni':! of deposition are 
indieat.ed graphically and by the word" unconformit.y." 

GEORGE OTIS SMITH,. 
May, 1900. Director. 



DESCRIPTION 

INTRODUCTION. 

LOCATION AND GENERAL RELATIONS. 

The Ellijay quadrangle is bounded by parallels 84° 30' and 
35° and meridians 84° and 84° 30' and includes one-fourth of 
a square degree of the earth's surface, an area, in that latitude, 
of about 980 square miles. It is almost wholly in Georgia and 
includes parts of Fannin, Gilmer, Union, Lumpkin, Dawson, 
and Pickens counties in that State. (See fig. 1.) Along its 
northern side the quadrangle includes a narrow strip of Polk 
County, Tenn., and Cherokee County, N. C. 

FIGURE i.-Index:map of the viCinity of the Ellijay quadrangle. 
The location ot the Ellijay quadrlUlgJe (No. 187) is shown by the darker ruling. Published fulloo 

describing other quadrBnglell, hldlcated by lighter ruling, are the following: No ... 2, Ring
gold; 4, King!!tou; a, ChattanoOga; 8, Sewanee; 16, Knoxvllle; HI, SteveBj!Q:n; 20., Cleve· 
land; 21,Pikevllle; 22.,Mcl1innville; 2Il,Loudon; 27, Morristown; 88, Briceville; 00, Gads· 
den; 40, Wartburg; ~3, StlLDdlngstone; 711, Maynardville; 78., Rome; 116, AshevDle; 118, 
Greeneville; 14S,Na.ntabala; 147, Pisga.h. 

The principal towns of the quadrangle are Copperhill, in 
rrennessee, and Blue Ridge, Mineral Bluff, and Ellijay, in 
Georgia. The quadrangle takes its name from the place last 
mentioned. 

In its geographic and geologic relations the Ellijay quad
rangle forms a part of the Appalachian province, which extends 
from the Atlantic Coastal Plain to the Mississippi lowland and 
from central Alabama northeastward into Canada. All parts 
of the province have had a common history, recorded in its 
rocks, its geologic structure, and its topogrnphic features. 

APPALACHIAN PROVINCE. 

Suhdivisions.-The Appalachian province comprises several 
well-marked physiographic divisions, shown in figure 2, 
throughout each of which certain forces have tended to pro
duce similar results in sedimentation, in geologic structure, and 

Flaun 2.-Map of the Jlouthern part of the AppaJachian province, show· 
ing it!! physiographic divbdons an~ its relation to the COMtal Plain. 

The Ellijay qUlldl'll.Dgle is situated in the Piedmont Plateau and AppalBchlan lIouuto.inB, in 
Dorthern Georgia and adjacent portions of Tenns_and North Carolina. 

in topography. Several of these divisions extend. throughout 
the length of the province from northeast to southwest. 

The central divililion, the Appalachian Valley, is the best 
defined and most uniform of these divisions. In its southern 
part it forms the Coosa Valley of Georgia and Alabama and 
the Great Valley of Virginia and east Tennessee. Throughout 
its central and northern portions its eastern side only is marked 
by great valleys-such as the Shenandoah Valley of Virginia, 
the Cumberland Valley of Maryland and Pennsylvania, the 
Lebanon yalleyof eastern Pennsylvania, and the Kittatinny 
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Valley of New Jersey-the western side being a succession of 
ridges alternating with narrow valleys. This division ranges 
in width from 40 to 125 miles. It is rather sharply outlined 
on the southeast by the Appalachian Mountains and on the 
northwest by the Cumberland and Allegheny plateaus. Its 
rocks are almost wholly sedimentary and are in large meaAure 
calcareous. The strata, originally nearly horizontal, now lie 
at various angles and crop out in narrow belts. The surface fea
tures differ with the outcrops of different sorta of rock, so that 
steep ridges and narrow valleys of great length follow narrow 
belts of more and less resistant rock respectively. Owing to 
the large amount of calcareous rock in this distIict ita smface 
is more readily denuded and is lower and less broken than 
that of the divisions on either side. 

The next division toward the east is the Appalachian Moun
tains, a system, made up of many minor ranges, which, bearing 
various local names, extends from southern New York to cen
tral Alabama. Some of its prominent parts are South Moun
tain, in Pennsylvania; the Blue Ridge, in Virginia; the Great 
Smoky Mountains, in Tennessee and North Carolinaj and the 
Cohutta Mountains, in Georgia. Farther east is the Piedmont 
Plateau, a vast upland which, as its name implies, lies at the 
foot of the Appalachian Mountains. From New York to 
Alabama it stretches eastward and southward from the base of 
the mountains to the Coastal Plain, which borders the Atlantic. 
The mountains and the plateau are separated by no sharp 
boundary but merge into each other. The same rocks and 
the same structures occur in each, and the form of the surface 
differs from place to place, largely in accordance with the 
ability of the streams to wear down the rocks. Most of the 
rocks of this division are more or less crystalline, consisting of 
metamorphic rocks of both sedimentary and igneous origin. 

The western part of the Appalachian province comprises the 
Cumberland, Allegheny, and other plateaus, which are grouped 
under the general head of the Appalachian Plateau, and the 
lower plains bordering the Mississippi lowland. The north
western boundary of this part of the province is indefinite but 
may be regarded as coinciding with the eastern margin of the 
Mississippi embayment as far north as Cairo. From that point 
it runs in a general northeastward direction across Illinois, 
Indiana, Ohio, and Pennsylvania into western New York. 
The eastern' boundary is for most of its length sharply defined 
by the Allegheny Front and the Cumberland escarpment. 
The rocks of this division are almost entirely of sedimentary 
origin and ~main nearly horizontal. The surface is that of a 
more or less Completely base-leveled plateau. In the southern 
half of the division the plateau is in places extensive and per
fectly flat, but most of it is divided by streams into large or 
small areas having fll;lt tops. In West Virginia and parta of 
Pennsylvania the plateau is sharply cut by streams, which 
have left in relief irregularly rounded knobs and ridges that 
bear but little resemblance to the original surface. The west
ern part of the plateau has been completely removed by 
erosion, and its surface is now comparatively low and level or 
rolling. 

Altitude.-The Appalachian province as a whole is broadly 
dome-shaped, its surface rising from an altitude of about {i00 
feet along the eastern margin to the crest of the Appalachian 
Mountains and thence descending westward to about the same 
altitude neal' the Ohio and Mississippi. 

Each division of the province contains one or more culminat
ing points. Thus the Appalachian Mountains rise gradually 
from less than 1000 feet in Alabama to more than 6700 feet in 
western North Carolina. Thence they decrease to 4000 or 
3000 feet in southern Virginia, rise to 4000 feet in central 
Virginia, and descend to 2000 or 1500 feet on the Maryland
Pennsylvania line. 

The Appalachian Valley shows a uniform increase in 
altitude from 500 feet or less in Alabama to 900 feet in the 
vicinity of Chattanooga, 2000 feet at the Tennessee-Virginia 
line, and 2600 to 2700 feet at its· culminating point on the 
divide between New and Tennessee rivers. From this point it 
descends to 2200 feet in the valley of New River, 1500 to 1000 
feet in the James River basin, and 1000 to 500 feet in the 
Potomac River basin, remaining abollt the same through 
Pennsylvania and New Jersey. These figures represent the 
average altitude of the valley surface, below which the stream 
channels are sunk from 50 to 250 feet and above which the 
valley ridges rise from 500 to 2000 feet. 

The plateau or western division increases in altitude from 
500 feet at the southern edge of the province to 1500 feet in 
northern Alabama, 2000 feet in central Tennessee, and 3500 
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feet in southeastern Kentucky. Its height ranges between 
3000 and 4000 feet in West Virginia and decreases to 2500 or 
2000 feet in Pennsylvania. From its greatest altittide, alolig 
its eastern edge, the plateau slopes gradually :westward, 
although it is generally separated from the interior lowlands 
by an abrupt though low escarpment. 

Drainage.-The drainage of the province is in part eastward 
into the Atlantic, in part southward into the Gulf, and in part 
westward into the Mississippi. All the ~estern C?r plateau 
division of the province, except a small area in Pennsylvania 
and another in Alabama, is drained by streams flowing west
·ward into the Ohio. The northern part of the Appalachian 
Mountains is drained oostward to the Atlantic, whereas the 
part south of New River, except the eastern slope, is drained 
westward by tributaries of the Tennessee or southward by trib
utaries of the Coosa. 

The position of the streams' in the Appalachian Valley 'is 
dependent on the geologic structure. In general they flow in 
courses which for long distances are parallel to the sides of the 
Great Valley, following the subordinate valleys along the out
crops of the belts of less resistant rocks. These longitudinal 
streams flow into a number of larger, transverse rivers, which 
cross one or the other of the barriers limiting the valley. In 
the northern part of the province the Hudson, Delaware, 
Schuylkill, Susquehanna, Potomac, James, and Roanoke are 
such transverse streams, each of which passes through the 
Appalachian Mountains in a narrow gap and flows southward 
or southeastward to the sea. In the central part of the 
province, in Kentucky and Virginia, the longitudinal streams 
unite to form New (or Kanawha) River, which flows north~ 
westward in a deep, narrow gorge through the Cumberland 
Plateau into the Ohio. From New River southward to north
ern Georgia the Great Valley is drained by tributaries of the 
Tennessee, which at Chattanooga leaves the broad valley R:Ild, 
entering a gorge through the plateau, runs westward to the 
Ohio.· South of Chattanooga the streams flow directly to the 
Gulf of Mexico. 

Olimate and vegetation.-The climate is very humid, the 
southern Appalachian Mountains being one of the regions 
of heaviest precipitation in the United States. The rainfall 
reaches a maximum in late spring and early summer and falls 
to a minimum in the autumn. Erosion is therefore rapid, and 
the streams carry large quantities of detrital material. In con
sequence of the abundant rainfall and in spite of the rather 
poor quality of the soil as a whole, vegetation grows rapidly 
and much of the region is heavily forested. The greater part 
of the cultivated land is in the plateau areas and along some of 
the main valleys. 

As the general altitude of the region is greater than that of 
the Piedmont Plateau, most of the forest growth consists of 
broad-leaved trees, of which there are a number of species, and 
the pines are confined largely to the lower areas. The moun
tain tops are as a rule wooded, some being covered with open 
parklike growths of oak, chestnut, locust, and other large trees, 
others with dense thicke41 of sassafras and sumac. There are 
but few" balds." In Georgia, however, even the loftiest sum
mits, do not reach the altitudes favorable for the growth of 
balsams and spruces such as are found on the high mountains 
of North Carolina. As a rule the best timber grows on the 
northern slopes and in the co ves, and that on the summits and 
southern slopes of the ridges is not so good. The mountain 
ravines and smaller valleys are crowded with a heavy growth 
of timber of many species, and in the more open country and 
along the larger streams elms, birches, and gums are abundant. 
The greater part of the Ducktown mining district is bare of 
forest, the trees and undergrowth having been killed by the 
fumes from the copper-smelting furnaces. 

Stral;igraphy.-The rocks of the southern part of the Appa,
lachian province are in part of sedimentary and in part of 
igneons origin and range in age from Archean to Carbonifer
ous. In general the oldest rocks crop out toward the east side 
of the region and the youngest toward the west, but on account 
of the deformation of the rocks and the relief of the surfllce 
there is much alternation of older and younger beds in any 
section across the region. 

The rocks of the Piedmont Plateau and Appalachian Moun
tains are largely of igneous origin and are almost wholly 
crystalline. The sedimentary rocks are chiefly of Archean and 
early Cambrian age but include a few small masses of Ordovi
cian and later rocks. In Virginia and N drth Carolina there are 
several areas of Triassic strata. Except those of Triassic age 
the strata of this region are greatly altered. The igneous rocks 



are largely Archean, but a few small masses are of' early Cam
briau age and some large bodies are regarded as late Carbon
iferous. Many gabbro and diahase dikes are of' Triassic or 
later age. 

The roeks of the Appalachian Valley arc mostly sediment.ary 
and range in age from early Cambrian to early Carboniferous, 
but the Silurian and Devonian systems are not we1l repre
sented. The strata comprise limest.one, shale, sandstone, and 
conglomerate, but the calcareous beds predominate. 

In the Cumherland Plateau and the region west of it the 
rocks are also almost ·wholly sedimentary and of the same 
general age us thbse of the Appalachian Vfllley, but the earliest 
Cambrian rocks ure not exposed and on the other hand the 
surface. of the plateau is formed by Carboniferous strata 
younger than those exposed in the valley. Their lithologic 
charact.er is also different, flS sandstone and conglomerate make 
up a greater part of their bulk, Ht least in the plateau, and 
beds of coal are intcrstratified here and th('re. 

Struct-ure.-Three distinct kinds of structure occur in tllP 
Appalachian province, €..'lch prevailing in a separate area. Tn 
the Cumberland Plateau and the region lying fart.her west the 
strata are generally level and retain their original composition. 
In the valley the heds have been st.eeply t.ilted, bent. into folds, 
br,:-ken by faults, and t.o some extent altered into slates. In 
t.he mou~t.ain and piedmont districts faults and folds are 
imporbmt feat.ures of' t.he structure, but cleavage and metamor
phism are equally conspicuous. 

The folds and faults of the vallcy region are a bout. paranel 
to one another and to the northwest shore of the ancient con
tinent. They extend from northeast to southwest, and some 
are very long. Faults 300 miles long are known, and folds of 
even greater length oecur. The crests of most. of the folds 
cont.inue at t.he sallie height for WeHt dist.ances, so t.hat t.hey 
present the same formations. Not uncommonly adjacent folds 
are nearly equal in height, and t.he same heds appear and 
reappear at the surfHce. ~lost of' the beds dip at. angles greater 
than 10"; in many places the sides of the folds are eompressed 
until they are parallel. Generally the folds are "manest, most 
numerous, and most dosely squcezed in thin-bedded roeks, 
su~h as shale and shaly limestone. Perhaps the most siriking 
feature of the folding is the prevalence of southeastward dipf'. 
In some seetions Hcross the southern portion of the AppalH
chian Valley scarcely a bed can he found ,vhich dips nort.h
westward. 

Faults appeal' on t.he nort.hwest sides of antieiines, differing 
in extent. and abundance with the differences in the ·strata. 
Almost e\'ery fault plflne dips sout.heastward and iR about. 
parallel to the heds of' the upthrust mass. The fractureR 
extend across beds many thousand feet thick, and in plac('s the 
l.J.pper strata are pushed as far as ]0 or 15 miles over the·lower. 
In the central part of the valley of enst Tcnnessee folds are 
generally 1';0 obscured by faults that the st.mta forIll a serie!:! of 
narrow overlapping bloeks of beds dipping southea!:!tward. 

In t.he Appalachian Mountains the southeastward dips, dose 
folds, and faults that characterize t.he Great Valley arc repeated. 
The strRta are also travcrsed by the minute brellks of cleavage 
and are metamorphosed by the growth of new minerals. The 
cleavage planes dip eastward at angles ranging from 20" to 90", 
commonly about 60°. This phnse of alteration is sOlIwwlwt. 
developed in the valley as slaty cleavage, hut in the mountain 
region it is important and in many places obscures all ot.her 
structures. All the rocks we]"c subjected to this proccss, and 
the final products of the metamorphism of' very diffcrent rocks 
may be indistillg:uishable from one unother. Throughout the 
SOLlthern part of the Appalachian province there is a great 
increase of' metamorphism toward the southeast, where the 
resultant schistosity is the most prominent of the secondary 
stmctures. Formatjons in tlmt region whose original condition 
is unchanged are extremely rare, and in Illany rocks the alter
ation has obliterated all the original characters. .Many beds 
that are searcely altered at the border of t.he valley can be 
traccd southeast;~·ard through greater anel greater cha~ges until 
every original feature is lost.. 

In most. of the sedimentary rocks the hedding planes ha\'e 
been de::lt.royed hy metamorphic action, and even where t.hey 
are distinct they are generally less prominent than the schis
tosity. In the igneous rocks planes of fracture and motion 
were developed, which, in a measure, made deformation easier. 
Alon~ these planes 01' zones of loealized Illot.ion t.he original 
texture of the rock was largely (lcstroyed by the fractures and 
by the growth of new minerals, in many places this alteration 
extending through the entire mnss of the rock. 

Genaal geologie reconl.-The rocks of the !:louthenstern part 
of t.he Appalachian provinee-the general region in which the 
Ellijay quadrangle is situated-arc in· part of igneous and in 
pa.rt of sedimentnry origin. "\Vith a fevf unimportant excep
tions they fall int.o two £il.jrIy distinct groups-(l) igneous find 
metllIllorphic rocks, including gnciss, !:lchist, granite, diorite, 
and similHr formations; and (2) scdimentary stmta of Paleo.,. 
zoic age. The former group is of greater arcal ext.cnt and is in 
general t.he oldcr. SOllie of the metamorphic rocks Hrc very 
ancient, dating from the earliest known period, but it is 
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thonght that a part of the ip:neous rocks were formed after the 
sedimentary strat.a were deposited. The greater part of the 
rocks haye been more or leRs metamorphosed, some of the older 
gneisses and RchistR having been so eompletcly altered that 
t.heir original character has been quit.e obscured. 

From the relations of the formations and their internal 
structmes much of thcir hist.ory can be deduced. Whether 
the igneous rocks were solidified within t.he earth's mass or 
upon its surface is shown by their structures and by t.heir rela
tions to the inclosing rocks From t.he composition, texture, 
and st.ructures of the sedimentary rocks much can be learned 
regarding the conditions of t.heir deposition, as well HS the con
ditions t.hat. existed on the land surface from which their con
stituents were deri \.red. The attitude of the rocks indicates t.he 
extent and charader of' the deformation which they ha.ve 
undergonc since their formation. Their metamorphism duows 
light on thc magnitude and kind of the deforming st.ress, as 
·well as on t.he other agencies, where there have been any, 
which have altered the origina.l characters of the rocks. 

The rockR t.hemselves thus yield records covering a long 
timE', beginning with the earliest geologic period a.ud last.ing 
unt.il nearly.the d{)se of the Paleozoic era. In like manner 
muc:h of the Ltter history of the region can be deduced from its 
topog-raphy; the character of the snrface, the distribution of 
the various forms of relief, t.he courses of the streams, and the 
nature of the surficial deposits are among t.he things that throw 
light upon the. physiographie hiRt.ory of the region. The 
record in the general region under consideration may be briefly 
summarized as follows: 

The earliest event was t.he formation of the great hodies of 
gneiss. Though evidently in part of sedimentary origin, the 
rock as a ·whole discloses hut little of its original charader, so 
that the conditions of' its format.ion are buried in obscurit.y. 
During Rllccecding epochs IIlasses of igneous rock were intruded 
int.o the gneiss. The time represented by these intrusions was 
probably long, as igneous rocks of Eleveral sorts were intrudcd 
and late1' mfl.sses ent. t.hc earlier. 

Next. followed a long period of erosion, during which 
igneous masseR t.hat had solidified at considerable depths in the 
e;uth's erust were laid hare by the generalloweriog of' the sur-
6,ce and vokanic roeks were ernpt.ed upon the Rurface in some 
parts of the region. No volcanic l'oeks have hcen found in the 
immediate neighborhood of the l<~llijay quadrangle. 

After more erosion the greater part. of t.he rcgion wus sub
merged at or near the beginning of the CHmbrian period, and 
sedimt:'nts that were derivf'd from thE' WHst.e of the more aneient. 
rocks and that now form eonglomerat(', sandstone, shale, and 
limestone were laid down upon the older rocks that formed the 
sea floor. Deposili.on cont.i.nued, wit.h numerous int.erruptions, 
until well into the Carboniferous period. It was not every
wherc continnol1s, however, for at t.imes the land was in part 
uplifted, so that freshly deposited sediments were exposed to 
erosion. The sea oceupied most of the Appalaehian provjnce 
and of the 1\-lissisRippi hasin. The position of the eastern shore 
lioe of the inte1-ior sea is known onl.Y for small detached 
stretches and probably ,'ariec1 from time to time within rather 
wide limits. At first the land continued to sink and the sea 
adva.nced eastwad, so that areas which had furnished sedimeut 
for earlier strata were covered by later deposits. Later the sca 
probably withclre·w some distancc to t.he west, as no stmta 
younger than Silurian are found east of' the Great. Valley. 
Tht:' area now included in the Ellijay quadrangle at first lay 
near the eaRtern tnHrgin of the sea, and the materials of which 
the sedimcntary rocks of this quadrangle are composed appear 
to have l)('cn derived largely from land io the southeast. The 
sea appears to have withdrawn permanently from this area at 
an early date, as only strata of Lo·wer Cambria.n age are found 
in the quadrangle. 

Toward the close of' the Carbonifcrous period the land was 
again eleyuted and t.he sea withdrew permunently from prac
t.ically all the Appalachian re?;ion. This elevation was accom
panied by great deformation of the rocks of the east.ern part of 
the province, which resulted in the formation of an extensive 
mountain system. As the land emerged erosion began again 
throughout the region and has eont.inued to the present. time, 
eonstantly tending t.o reduce the surface to base-level. Such 
reduction has been from time to t.imc int.errupted by further 
uplift, with some warping of the surface. The record is not 
complet.e, but cvidently there have been several periods of 
erosion and in the earlier periods the surface was at least. in 
large part reduced to base-level. 

TOPOGRAPHY. 

RELI:E.F. 

Genq'al featul'e,~.-The greater part of die Ellijay quadrangle 
is in the Appalachian Mountains, but its southeast cornel' is a 
part, of" the Piedmont Plateau. (See fig. 3.) The bold escarp
ment. of ihe Dlue Ridge, forming the sout.heastern boundary 
of tile mountain belt., faces this plateau, and farther north
west is a country of diverse topography, chHl""Jeterized by a 
number.of mountp.in ridges or groups, surrounding and sepa. 

rating interior basins whose surfaces lie at a fairly uniform 
general altitude but are more or less dissectcd by vHlleys several 
hundred feet deep. The Piedmont Plat:€an extends around 
the southern end of the mountain esearpment, and a reentrant 
lobe of it. occupies the southwestern part of the quadran~lf'. 

The quadrangle thus exhibits a considerahle diversity of 
surface and a variety of relief. The mountains rise 500 to more 
than 2000 feet above the genel'H I plateau level and the valleys 
of t.he main streams are sunk 300 to 500 feet below that level. 
In ROUle of tile lower mountain groups the topography is rather 
sllbdued and the slopes are comparatively gentle, but in the 
higher mountains the surf'ace is very rough and the slopes are 
steep. The mountain erests are as a rule narrow and sharp 
and the peaks arc small a.nd abruptly rounded. The platf'.Ru 
areas are rather thoroughly clisseeted. The valleys of all but 
the largest streams are narrow and V-shaped, but the main 
rivers have narrow flood plains. The surface of the quad
rangle, then, is generally "loping and includes only few and 
small level HreHS. 

The mountain summitR reach altitudes of 2200 to morc t.han 
4000 feet above sea level, all t.he principal peaks rising above 
3000 feet. Big Raid, the hi?;hest summit in the qUHdranglc, 
near itB center, attains an altitude of' 4120 feet. The lowest 
point, which is probably in t.he valley of the Coosawattee 
belmv Rllijay, has an altit.ude of less than 1300 feet. The 
a liitude of the plateau surfaces ranges from 1500 t.o 1900 feet. 

Blue Ridge.-The escarpment whieh bounds the mountain 
belt on t.he southeast, and which is the eont.inuation of the 
Blue Ridge of North Carolina, crosses the quadrangle from its 
eastern to-its southern side and ends just south of t.he quad
rHng-Ie in Gras3Y Knob, the southern end of the Rlue Uidge 
escarpment. The crest. of the escarpment riEles to alt.itudes 
hetween 3500 and :3800 feet in the peaks, culminating in 
Springer Mountain at. 3820 feet, and falls t.o altitudes between 
2600 and 2800 feet in the gaps. 'The gap west. of Alllicalola 
Mountain is at only 2100 feet above sea level, not much higher 
t.han the plat:€au. Here and t.hc1·e a long spur projects a few 
miles southcastward int.o t.he lower country, hut in general t.he 
face of the escarpment is steep ,ind the surface faJls abruptly t.o 
altitudes of lHOO f'eet or less at- the base of the ridge. This 
escarpment is the most prominent topographic feature of the 
region and its higher pointfl afford fine views embrHcing many 
miles of the Piedmont Plateau. 

Back-t.hat is, northwest.-of the crcst of t.he escarpment the 
topography is quite different. The surface is in general moun
tainous, the summits stantling at about t.he same altitude as 
those of the Blue Ridge. It iR broken here and there by the 
valleys of streams flowing northwestward but has no general 
slope in that. (}irection. There is no escnrpment. on the north
west side of the "ridge," whieh is simply the sinuous divide 
between the st.reams flowing northwE'st,vard in the mountain 
valleys and those flowing southeastward down the face of the 
escarpment. Except in t.he neighborhood of Amicalola Falls 
this divide coincides with the erest of the escarpment. 

In the Ell~jay quadrangle the name Blue Hidge is applied to 
the-divide between the streams that lie in the Tennessee drain
age basin and those that. flow more direetly to the Gulf. This 
divide follows t.he Blue Ridge escarpment as far southwest as 
Springer Mount.ain, where it. t.urns abruptly northwestward and 
runs for several JIliles along a high and bold ridge which cul~ 
minates in t.he highest summits of the quadrangle. From 



Rich Mountain it takes a general north ward ('ourse and 
uesrends to tl.le plateau level in the wide gap at Blue Ridge, 
where it again turns soutlnyf'stward and westward and, rising 
abruptly, passes into the Dalton quadrang-Ie along an eastern 
spur of the Cohutta Mountains. 

flfounla'ins.-The eastern and ('entral portions of tho quad
rangle aro wholly mountainous. The region is divided by the 
upper basin of Toccoa RiYer into two general mountain groups, 
that of ·Wilscot Mountain and Duncan I~idge on the north, and 
that of the Blue Ridge on the south and west. The chief 
summits reach altitudes of 3000 feet or more, and four peaks 
attain alti.tudes of over 4000 foct. These are the four cul
minating points of the group of high mountains southeast of 
Cherrylog. 

Burnt Mountain, a part of the Blue Ridge escrlrpmeut in 
the southwestern part of the quadrangle that is nearly isolated 
by the low gap west of Amiealola Mountain, and Gmssy 
Knob, its prolongation southward into the Suwanee quad
rangle, reaell altitudes ofabollt 3300 feet. 

Several spurs of the Cohutta :Mountains extE'ud a few miles 
into the quadrangle along the northern part of its west side 
and the hig-hest reach an altitude of' R500 feet. The northwest 
corner of the quadrangle lies on the southeHst slope of Big 
Frog .Jfountain, a prominent range in the Cleveland quadrangle. 

In the northern and northeHstern parts of' the quadrangle are 
several lower mountain group" and ranges, the ranges having 
a general northeast-southwest trend. Most of these mountains 
have rather gentle slopes and are low, only a few rising oYer 
2500 feet above sea len,l, except a spur of Gumlog l\Iollntain, 
in the northeast cornE'r of' the quadrangle, which has an alLi
tude of :30GO feet. 

Pi(yimont Platean.-The southeastern part of the quadrangle 
forms a part of the Piedmont Plateau and slopes gradually 
southeall[ ward from an altitude of' 1800 to 1900 feet along tIle 
base of' the Rlue Ridge. The surfaee is mu(·h ('ut hy valleys 
having a depth of several hundred feet, and but little level 
land is left in the interstream areas. Wissenhunt and Camp
hell mountains rise 400 to 500 feet ahove the surroutlding 
plateau. 

Tn the soutlnvestern part of tllt' quadrangle the basin of 
Cartecay River, although it lies behind the Rlue Ridge e.'lcarp
ment, is continuous to the south and southweA'lt with the main 
Piedmont Plateau, of whieh it may be regarded as a reentrant 
lobe. The plateau e1umlCter of the surface of the basin is not 
very evident, a.R it ranges f'rom lHOO to 1UOO feet in )·J1titude 
and is much ('ut hy valleys, but there is more or less nearly 
100'el land in the intel'stream areas awl the general altitnde of 
the surface aecords closely with that of the more definite 
plateau farther south. 'I'alona .Mountain,.near the west sille of 
the quadrangle, has an altitude of 2116 feet, rising nbout 500 
feet above the plateau. 

InLerrrlOnlo,Jle hasjll$.-The chief of the interior 
plateau basins is Toceoa plateau, whirl! extends from the 
neighborhood of Morganton westward to the Cohutta .Moun
tai.ns and northwestward into Tennessee. Tts f:!Urface is Blore 
or less dissected hy valleys 200 to 400 feet deep, but as it lies 
at. a fHirly unifol'm general altitude of about 1800 to lUOO feet, 
and is nearly surrounded by mountains that rise 500 to more 
than 2000 fcet higher, the Toccoa plateau or basin is one of 
the striking topographic features of the region. 

A poorly deycloped plateau ,,'lith a rather irregular surface 
lies in tile basin of Ellijay River and Roardtown and Cherry
log creeks and forms a rude connection bet.ween the Toccoa 
platerlU and the lobe of the Piedmont Platean in the Carteeay 
basin. Its surface has a general altitude of 1600 to 1900 feet 
but il'; more or less hilly and is lIIueh cut hy valleys. 

A similar irre~ular plateau having a general altitude of about 
2000 feet occupies a part of the basin of the Nottely, in the 
northeastern part of the quadrangle. It is much int.errupted 
by hills and low mountains and appears to be continuous 
northward across Hiwassee RiYer with the basin of Valley 
River in North Cnrolina-a rather large interior plat.eHu. 

The 'Ixllley.-A wel1-de\Teloped narrow longi-
tudinal ·whose floor is ROO to 400 feet lower than the 
adjacent plateau, extends diagonally across the quadrangle from 
Culberson, at its north side, nearly to Ellijay. Blue Ridge, 
l\fineral Bluff, and Cherrylog are situat.ed in this valley. 
Northeast of the Fannin-Gilmer eouniy line the valley is 
double, consisting of t.wo minor valleys which diver~e north
eastward to the St.ate line, where they are oyer 2 miles apart. 
Southwest. of Toccoa River the ridge dividing- thf' valleys is 
low, nowhere rising morc than about] 50 feet above the Hoors 
of the valleys. Kortheast of the Toccoa the ceutral ridge is 
higher and' bolder, and its summit reaches abOl~t the same 
altitude as that of thf' adjacent plateau. 

This valley is not that of any single. "tream. As far south
west as'Vhitepath parts of it are oceupied. by short streams 
that flow either nort.heastward or southwestward into the main 
rivers. From "\Vhitepath to a point a few miles beyond Ellijay 
the yalley is very poorly developed, and, although followed for 
a few miles by the railroad, it is oecupied only by smr-l1l brooks. 
For a few miles south of Ellijay the valley is barely traceable, 

Ellljay 

3 

beillg simply a shallow depression across the general north
westward slope of the hills, out farther southwestward, in the 
Dnlt.on quadrangle, it is again well developed and extends 

Whitestone, in the valley of 'Talon a Creek. 
of 8U1face.-The character of the surfaee differs 

greatly in different parts of the quadrangle. The plateau areas 
are nearly everywhere gently rolling, though here and there 
hills mantled with residual soil or with wash from the higher 
ground rise aboye the gf'neral level. Ledges nre scarce, except 
along the streams or on the crests of some of the sharper ridges, 
and eyen the weathered rock is not as a rule well exposed 
except in road cuts and similar places. Most of the valleys 
ha\'e steep sides, hut diffs are rare except where lateral cutting 
by streams is now going on. 

In some of the lower mountain groups tile topography is 
subdued, the slopes are rather gentle, and the surface is largely 
covered with residual material, but in the higher mountains 
the surface i", very rough, the slopes are steep, and ledges 
ahound. Large surfaces of bare rock are, however, compar
ati vely rare, and there are very few eliffs. 

DUAIXAGE. 

Co'Urse.-All the drainage of the Ellijay quadrangle reaches 
the Gulf of JUexieo hut by three widely divergent routes. 
More than half of the area is drained northwestward illtO the 
Tennessee and nearlv all the remainder southwestward into the 
Coosa-Alabama syst~m, but a small pHrt of the southeast corner 
is drained direetly to the Gulf by the Chattahoochee system. 
The diyides between the three drainage basins meet on the 
summit of Long l\fount~lin, a peak of the Blue Ridge nenr 
the eastern border of the quadrangle. 

Tennessee drainage.-Toccoa River, the principal stream, is 
formed near the eastern side of the quadrangle by the junction 
of several large ereeks that drain the northern slope of the 
Blue Ridge and flows nort.hwestward into Tennessee, where it 
bears the DaHle Ocoee River. It drains about 412 square miles 
of the cent.ral and northwestern parts of the quadrangle, an 
area including all tllO nOlihcl'Tl slope of the Blue Ridge within 
the quadrangle. Its headwaters rise at altitudes of 2800 to 
2900 feet and deseend rapidly to about 2200 feet, where the 
main stream he~ins. For the first 20 miles of its course it has 
a gmde of 12 to 15 feet to the mile, ftmys in a fairly open 
valley, and is bOl'dered by H. narrow flood plain of irregular 
width. Its principal tributarif'S in this upper portion of its 
course arc CanadH, Suches, Coopers, and Bkeenah creeks from 
the east and north and Rock, Noontootly, Hnd Big creek:! 
from the south al1(l west. Coopers and Noontootly creeks 
have narrO\v flood plains along their lower coursE'S, but most of 
the other tributary st.reams have steep grades and l'oeky beds. 
Numerous stllall cascndes and st.eep rapids alternHte with 
quieter stretches. There are two easeades about. 100 feet high, 
each known lormlly as High FallB-one on the lower course of 
an eastern trihutary of Roek Creek, not far from Argo, the 
other, not shown on the topographic map, on a small branch 
of the ~oontootly that flows down the southwestern slope of 
the ,Tohn Diek l\Iountains. 

At the west end of Wilscot Mountain the Toccoa enters a 
tortuous mountain gorge, through which it flows 9 miles to 
gain 2 milf's of aetual distance, with a grade approximating 20 
feet to the mile. This part of the riv(,r is full of rapids and is 
bordered hy steep slopf's and many cliffs. Near the head of 
the gorge Stanley Creek cllt.ers the river from the southwest. 

After emerging from the gorge, the river flows across the 
, Toccoa plat.eau, in a valley 200 to :)00 feet deep and leaves the 

quadrangle near the State line at an altitude of a litt.le lcss than 
1500 feet. In thi~ part of its eourse it is again bordered by a 
narrow flood plain and receives the waters of Wilseot, Star, 
Hempt0wll, Hothouse, and "\\T 01£ creeks from the northeast, 
and of' Charlie, Weaver, Sugar, and Fightingtown creeks from 
the southwest. 

Nottely River drains about 125 square miles of the north
east COrnel' of the qUHdrangle. It enters the east. side of the 
quadrangle at a point northeast of' Youngs Mountain and 
lea yes the north side near Culbel'son, descending about 150 
feet in the intE'l'val. Its ehannel lies about 200 to 300 feet 
below the surface of the plateau across which it runs and is 
bordered nearly everywhere by a narrow flood plain. Its chief 
tributaries ·within the quadrangle are Reece, Conley, I vylog, 
and MocCJ:lsin creeks from the northeast., and Young Cane, 
Camp, Dooley, and Hapier creeks from thc southwest. 

Both Ocoee and Nottelv rivers flow into the Hiwassee, one 
of the cbief tributaries of the Terllle~f'e from the southeast. 

Coosa dm'inagc.-Coosa·wattce Rivf'r, which drains about 
27:1 square miles of the southwestern part of the quadrangle, 
including all of the Piedmont Plateau lying back of the Blue 
Ridge escarpment but south of the }11ue Ridge divide, is 
formed at Ellijay by the junrtion of Ellijay and Ca.rtecuy 
ri verso Each of those streams is formed by t.he junction of two 
large creeks, and each flows in a YflUCY about 200 feet below 
the plateau level. CarterHY RiYf'r has a rather steeper gTade 
and a narrower valley, Ellijay River a lower grude flnd a \vider 
flood plain. The chief tributaries of Cartecay River, ill addi-

tion to Tiekanetley find Anderson creeks, b; which it is formed, 
are Pumpkin, Rolston, and Owltown creeks from t.he north
east, and Licklog and Turkcy creeks from the southeast. 
Ellijay River is formed by the junction of Cherrylog and 
Boardtown creeks, in addition to ,vhich it. receives Turniptown 
Creek from the east and Kells Creek from the north. 

The south west eorner of the quadrangle is drained by several 
branehes of Talking Rock Creek, which flows into the Coosa
wattee farther west, in the Dalton quadrangle. 

Etowah River, another member of the Coosa-Alabama 
system, drains about 140 square miles of the southcrll slope of 
the Blue Ridge and of the main Piedmont arf'n in the southern 
part of the guadrang1e. Its source is at an altitude of about 
2800 fcet on the southern side of Hi~htower Gap, from which 
it descends to an altitude of alJout 1300 feet at the point. where 
it leaves the quadranglr, where it has a well-developed but 
narrow flood plain. Like the other livers of the area, it flows 
in a valley 200 to 300 feet below the sul'faee of'the plateau. 

The principal tributaries of the Etowah witllin the quad
rangle are .Jones and Nimh1ewill creeks, both entm'ing from 
the west. The southeastern slope of Amicalola and Burnt 
mount.ains is drained by branches of' Amirnlola Creek, whieh 
joins the Etowah farther south, in the Suwanee quadrangle. 

All thf' streams flowing down the ffU't' of the esearpment 
ha ve steep f-,'Tades for a Ilumher of miles from their heads and 
se\·eral of them have rapids and small falls. The ehief of 
these is Amicalolfl Falls, one of the principal waterfalls of' 
Georgia and probably the highest, although its volume of \yater 
is small. It is situated on one of' the headwaters of Litt.le 
Amicalola Creek, which rises on the old plateau surface form
ing the crest of Amicalola lV[ountHin, and it eHscades down the 
steep southern slope for a vertical di:::;tance of about 600 feet, 
with one clear leap of about 100 feet. At Etowah Falls, near 
the head of the Etowah, two cascades, a short distance apart, 
have a t.otal height of about ]00 feet. There are smaller falls 
on other streams, espe('ially Oil ,Tones and Nimhlewill creeks. 

Chattahoo(:hee dra1:nfLge.-,\n area about 30 square miles in 
the sout.beast comer of the quadrangle is drained by tribu
tHries of'the Chestatee, a branch of the Chattahoochee. There 
al'e small falls on both Cane and Clay creeks near the places 
where they How froHl the harder rock of the Roan gneiss to the 
softer rock of the Cfll"OlinH gneiss. 

Dra£na,qe prtUern.-All the rivers and some of the larger 
creeks, notably Fightingtown, Hothouse, Yonng Cane, and 
Nimble,,,ill ereeks, flow in very meandering eourses, even where 
the valley hrls a depth of 400 to 500 feet., ns in the gorge of the 
Toeeoa near 'Vilscot, and at first sight they show little evidence 
of syst.ematic arrangement. When considered as a whole, how
ever, the streams of the nort.hern half of the qnadraIlgle exhibit 
a rou~h but noticeable conformity to a pattern of the sort 
known as "trellised" drainage. (Bee fig. 4.) Toccoa and 

FIGURR .i.-){ap of the drainage ba~ins of the Ellijay 
quadrangle. 

Nottf'ly livers, the trunk streams, flow in a generfll northwest
erly direction. "\Vith few exceptions their trihntaries flow 
llOl'thea"t or southwest and join the main strf'ams at approxi
mately right angles, some of them having almost strnight courses 
for several miles. Fightingtown, Hothouse, Cutcane, Star, and 
Young Cane creeks, which nrp, apparent exceptions to the 
general rule, haye departed from direct northeast or southwest 
courses by oITsets to the northwest at approximately right 
anglf'B to their gelleral courses, but they still conform to a 
general trellised pattern. 

Ellijay RiYer and its tributaries show a less evident conform
it.y to a trelliscd arrangement, and throughout the rest of the 
southern half of the quadrangle the streams 8how no conform
it.y to a. drninage pattern. 

The ammgernent of the streams in the quadrangle is in purt 
the result of the geologic stl'lirture and of' differences in hard-



ness of rock, in part the reeult of the physiogra.phic history 
of the region, as is explained under the heading "Geologic 
history" (pp. 10-12). 

CULTURE. 

Though nowhere densely settled,_ the quadrangle is praeti
cally everywhere inhabited, few areas being without houses. 
·The rural population is, however, sparse, as agriculture is 
unprofitable in most of the area and in only a few places is 
there other means of livelihood to attract settlement. Owing 
to these conditions, to the ruggedness of the country, and to 

distance from main lines of travel, the quadrangle contains-no 
large towns, the principal one being Blue Uidge, a railroad 
junction and the chief market town of the region. En~jay 

and :Mineral Bluff are smaller towns, the fonner, likc Blue 
Ridge, being a county seat. The population is denscst nbout 
Copperhill, which is the site of the smelters and the shipping 
point for the copper district and the chief industrial and eom
·-[nercial center of the quadrangle; 

A bmnch of the Louisville & Nashville Railroad crosses the 
quadrangle from Copperhill to Ellijay and reenters at its 
southwest corner for a mile Or two. Another branch traverses 
the northern part from Blue Ridge to Culberson. All parts of 
the 'area are reached by public roads, but owing to the dull'
acter of the soil, the steep grades, the heavy l'flinfall, and the 
light travel most of the roads are poor. A few of the main 
roads, however, are maintained in good condition. 

Agriculture is the chief occupation in the quadrangle, but 
the copper industry of the Ducktown district affords employ
ment to a considerable population in the area about Copper
hill, and more or lcss lumbering is done in the central and 
western parts. There is a large lumber mill at East Ell\jay. 

DESCRIPTIVE GEOLOGY. 

STRATIGRAPHY. 

.4.{}E ANn nTSTRIBDTTON OF THE ROCKS. 

Thc rocks of the Ellijay quadm,ngle are in part of sedi
mentary and in part of igneous origin, all being more or less 
metamorphosed. In age they range from Archean to Cam
brian. Rocks of later age are found in dikes cutting the 
Archean and Cambrian rocks, but with few exceptions the 
dikes are too small to be shown on the map. 

The Archean rocks occupy the southenl and eastern part of 
the quadrangle and the Cambrian rocks the northern and 
western part, including the longitudinal valley and all the area 
west of it. The two systems are not sharply differentiated, 
there being considerable doubt as to which system certain rocks 
represent, and several detached areas of rocks that are regarded 
as Cambrian lie within the area mapped as Archeall. The 
rocks of- the southeast corner of the quildrangle are prohn bIy 
the oldest; the latest are found along the longitudinal vnlley. 

The various format.ions will be described in order of age, 
beginning with the oldest. 

ARCHEAN SYSTEM. 

Distributiol1.-The Carolina gneiss occupies more than half 
the Ellijay quadrangle, lying in its central, southern, and e--ast
ern parts. It is namcd from itp, great extent in North and 
South Carolina and is t.he oldest formation in the region. 
Inclosed within it are numerous bodies of igneous rock, f!;ener
ally too small to be shown separately on the map. 

General character.-The format.ion consists of an immense 
series of interbeddcd mica gneiss, garnet-kyanite gneiss, mica 
schist., quartz schist, garnet schist, conglomerate, kynnite
graphit.e schist, and fine granitoid layers, mostly light gray to 
dark gray and weathering dull gray or greenish gray. Layers 
of granitic material and lenses of pegmat.ite are abundant in 
some parts of the formation. Tn t.his quadra.n~le the greater 
part of the format.ion consists of mica scllist, quartz sehiRt, 
garnet schist, and conglomeratc, but in the cast-central part of 
the quadrangle the more strictly gneissic and banded beds arc 
more numerous and the intercalated granitic layers occur. 

The pebhles of the conglomerate bcds arc as a rule small 
and more or less seattered, and the rock oup;ht perhaps to be 
called pebbly sandstone or sandstone with pebbly layers. The 
genuine pebbles are corn posed of quartz, but many beds con
tain apparent pcbbles of feldspar which are uncrushed and 
probably' of la.ter origiu than the groundmass of the rock and 
which are believed to be due to impregnation of the rock by a 
granitic magma. The schists are composed largely of quartz, 
with 'which is associated some sericit.e and as a rule some biotite 
and a little feldspar. Some varieties are composed almost 
wholly of quartz, some contain much biotite, and others 
include a great deal of garnet. 

The schists are as a rule of finC' grain and evC'n texture, with 
the minerals uniformly distributed, and show marked schistos
ity., The beds range from It few inches to many feet in thick
ness. The gneisses are f!;enerally rather fine grained but well 
banded, the layers averaging less than Hn inch thick. Some of 
the granitoid layers are composed of quartz a.nd feldspar only, 
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but most of them contain more or less biotite and SOJIle 
muscovite. 

Black 8cMsts.-In the northcastern part of the quadrangle 
there are numerous exposures of blackish, dark-gray, or bluish
gray schist, as a rule easily recognizable, but so inyolved in the 
Carolina gneiss that they are regarded as a part of that forma
tion. There appear to be at least four or five beds, distributed 
through a vertical range of sevcral thousand feet., and iudi
vidual beds split up and taper off bfltween layers of the gneiss, 
so that it is difficllit to map them separately. For this reason 
they are shown on the map without definite boundaries. 

These schists are composed largely of quartz, with a very 
little feldspar and SOUle mica, and in most plaCCB (,llough 
graphite to give them a distinctive dark eolor. Garnet appea.rs 
in many beds, and in places kyanite is abundant, the largest 
crystals measUl1ng an inch or more in length. The schists are 
characterized by a silky luster and generally by a fine curly or 
crinkly texture, with a marked schistosity. In some places 
-graphite is nearly or quite wanting and the schist is lH'ownish 
or yello'wish. ' 

Garnd-kyam:te gneiss.-A garnet~kyanite gneiss occurs abun
dantly, interbedded with conglomerate, in the area from 
DLmean Ridge on the northeast to Double Head Gap and 
Springer Mountain on the sonthwest. It is a coarse-grainf>d 
dark-gray gneiss, with numerous small garnets, generally less 
than one-eighth inch in diameter, and abundant kyanite erys
tals, the largest one-half inch or more in length. It is yery 
tough and exceedingly resistant to weathering, so that it has 
produced some of the roughest topography in the quadrangle. 
It is everywhere interbedded with other types of gneiss lmd is 
not shown separately on the map. 

Peg-matite.-In the area mapped as Carolina gneip,s are many 
vcins and lenses of pegmatite, from a foot to ovcr a hundred 
feet thick, a.nd in places a mile or more long. They are in 
general parallel to the foliation of the gneiss but in many 
places cut it obliquely. 

The pegmatite is made up of coarsely crystalline quartz, 
feldspar, muscovite, and biot.ite; at some places the micas are 
"lacking, at others muscovite occurs in sheets Bcveral inches in 
diameter, and some merchantable miea has been mined at those 
places. 

The pegmatite bodies are roughly grouped in three general 
areas. The largest lies on hoth sides of the Blue Ridge, in the 
eastern part of the quadrangle, bet.ween Campbell Mountain on 
the soutb, John Dick )'Iountlljns on the wcst, and Dunean 
Ridge on the north. The pegmHtite of this area eontains little 
biotite hut a great deal of nmseovite, and all the mica prospects 
are in this are--a. Another area of pegmatite dikes is ill the 
northeastern part of the quadrangle, in the basin of Nottely 
River. In thesc dikes biotite is abundant, and muscovite, 
though in excess of thc biotite, is in small crystals and does 
not reach the large deyelopment of the first area. The third 
area of pegmatite bodies is in the southwestern part of the 
quadrangle, in the basin of Cartecay River. In these pegma
tites both micas are subordinate or lacking and the rocks are as 
a rule fine grained, but. in places the feldspar crystals are large 
and there are some deposits of kllolin resulting from the 
weathering of the feldspar. 

The pegmatite bodiel:l are believed to belong to the same 
p'eriod of intrusion as the muscovite-biotite granite and to be 
of post-Cambrian age, but on account of their small size and 
irregular shape only one or two of the largest are separately 
mapped,- the others being included with the Carolina and 
Roan gneisses, in which all of them occur. 

On:gin an(Z metammphism.-The Carolina gneiss occupies a 
greater area than any other formation in the region. On 
account of the uniform character of the rock throughout large 
areas and the grmt amount of folding and metamorphism_ 
which has occurred no true measnre of its thickness can be 
obtained, and even estimates are worthless. It is apparently 
of enormous thickness, but beyond this nothing can be said. 
In the Ellijay quadrangle, except for the intercalated granitic 
layers, nearly the whole formation appears to be of sedimentary 
origin and much of it is certainly so. In a belt several miles 
wide, which enters the quadranglc from the east, in the hasin 
of Coopers Creek, and trends southwest past Gaddistown to 
Hightower and Winding Stair gaps and thence southward to 
the southern border, the rock appears to be of igneous origin, 
hut thip, is uncertain, o,ving to its extreme metamorphism. 

Whatever the origin of the formation, the rocks evidently 
ha ve been subjected to at least two periods of extreme defor
mation. . III the first. period their mineral character was 
thoroughly altered, metamorphic minerals were formed, and 
foliation was produccd; in the second the earlier structures 
,vere deformed and in places new foliation planes were super
posed on them. Possibly there were other still earlier defor
mations, but the metamorphism has been so great that it 
ohliterated the original charader and structures of these rocks, 
and little or nothing can be learned of their original attitude 
or earlier history. 

The minerals now present were probably all formed during 
the metamorphism and are generally arranged with their greater 

dimensions pa.rallel to one another and to the different layers, 
hence the schistosity of the rock. The coarser conglomeratic 
and granitic layers are the least and the mica schists the most 
schistose. 

Weathering and soils.-The foliation of much of the Caro~ 
lina gneiss permits its rapid disintegration, so tha.t as a rule 
the rock is deeply weathered and solid ledges are rare except 
along streams a.nd on steep slopes. The garnet-kyanite gneiss 
resists -.."eathering more effectively and remains more generally 
in ledges. 

The disintegration of the schists, which contain relatively 
little soluble material, produces light, poor, and thin sandy 
soils filled with bits of rock and vein quartz, flakes of mica, 
and ot.her insoluble particles. The conglomerates, the gneisses, 
and the granitic layers, which contain morc feldspar and other 
soluble material, form a heavier and richer soil, including con
siderable residual day. The garnet-kyanite gneiss makes the 
poorest soil and its areas are thickly st.rewn with residual 
bowlders. As a whole the soils of the Carolina gneiss area are 
poor and relatively unproductive, though mnch fine timber 
grows on some of the mountain slopes where the rock is m'--arer 
the surface and the soil is fresher and more rapidly renewcd. 

Disiributiolt.-The Roan §..,rneiss forms a number of long 
narrow lenticular or sheetlike hodies, inclosed by Carolina 
gneiss, in the southeastern part of the quadra.ngle. These 
bodies range in thickness from a few feet to several hundred 
yardB and some of them have a length of several miles. Many 
are branched, some branches at length reuniting, and in places 
the sheets are complexly folded. Their dikelike form and 
their position in thc Carolina gneiss, which surrounds them, 
indicate that they are later than that formation and were 
intruded into it, but the rocks are so much metamorphosed 
that the contacts throw no light on that point. 

The formation is named from Roan Mountain, on the bound
aTY line bet.wcen Tenne3see and North Carolina. 

Clwractcr.-Thc Roan gneiss consists essentially of horn
blende schist, hornblende gneiss, and schistose diorite. The 
areas mapped as Uoan include intercalated mica gneiss, mica 
schist, and garnet schist, differing in no essential from the 
Carolina gneiss and heing presumably part of that formation 
but too small to be shown separately. Similarly, very smull 
bodies of the hornblendic rocks are not shown on the map, and 
there is so much interlamination of the two formations along 
the borders of some of the larger bodies that the boundaries as 
drawn have also been generalized to show substantially t.he 
mean posit.ions of the contads. 

The rock of the Roan gneiss is largely and in many placcs 
almost wholly hornblende, in crystals from one-tcnth inch to 
one-half inch long, with very subordinate amounts of quartz 
and feldspar and, in some places biotite. The hornblende 
schist is of uniform composition even in masses of considerable 
thickness. The hornblende gneiss is formed of layers having 
essentially the same composition as the schist, alternated wit.h 
thin layers composed of quartz and feldspar. In a few places, 
especially in the vlllley of Clay Creek, in the southeast corner 
of the quadrangle, the rock is nearly massive, having but little 
schistosity, and has the cmnposition of hornblende diorite with 
the ad(lition of some quartz, probabl.y metamorphic. 

Bodies of pegmatite, such as a.re described under the heading 
"Carolina gneiss," cut the noan gneiss in the same manner. 

Melamorph'ism, weathering, and soils.-The Roan gneiss has 
evidently been subjected to gre-,at deformation and metamor
phism, but the extent of its alt.eration is uncertain because the 
original charaeter of the rock is not known. Apparently, 
however, the 1'ock was originally diorite and hornhlendite, of 
nmch the saille mineral composition as at present, hence it has 
becn altered in textural character ratller than in mineral com
position. The minerals now composing the rock are, however, 
largely of secondary formation and are arranged in parallel 
laY€l"S or with their longer diameters parallel, causing the 
schistosity. The planes of sehistosity are deformed, and the 
roek gives the same evidence as does the Carolina gneiss of 
having passed through at least two periods of considerable 
deformation. The bands of' quartz and feldspar in the horn
blende gneiss were eyidently formed after the earlier and 
before the later deformation. 

The weathering of the Roan gneiss is peculiaT. Its more 
siliceous layers as well as the harder hornblende schists t.hat it 
contains a;e extremely slow of disintegration, and the roek 
thus crops out in massive ledges and the areas where it occurs 
are thickly strewn with residual material. It is in general, 
however, less resistant to erosion than the Carolina gneiss, so 
that in many places it forms hollows between areas of that 
formation. 

The final product of its decomposition is a dark-red or 
yellowish-brown residual clay of considerable depth, giving 
rise to a richer soil than that found in most of the mountain 
region, though this soil is full of small fragments of the rock, 
which must be removed before it can be cultivated to the best 
advantage. ~ 



PYROXRNITE, DUNl'rll:, AND SERPENTINE, 

D113tribution and relations.-A few small bodies of olivine
bearing rocks are found in the areas of Roan gneiss, principally 
south of Cooper Gap and in the valley of Cane Creek, on the 
south side of the Blue Ridge, and near Sarah on the north 
side. 

The relation of these rocks to the Roan gneiss is not dis
played in the Ellijay quadrangle but is suggested in quadran
gles farther northeast, where such rocks appear to cut the layers 
of that formation and hence to be of later age. However, the 
evidently close association and lithologic affinities of the two 
sorts of rocks and, the fad that the peridotitie rocks arc not 
found except in areas where the Roan gneiss is ahundant make 
it highly probable that they are of nearly the Bame age as 
that formation and are presumably differentiates from the same 
magmatic reservoir. Furthermore, they have been as greatly 
deformed as the Carolina and Hoan gneisses and therefore are 
assigned to the Archean, as are those formations. 

Character.-The assembhlge comprises several sorts of roek, 
such as pyroxenite, picrite, dnnite, and serpentine. The most 
common variety in the Ellijay quadrangle is a rock intermedi
ate between pyroxenite and picrite. It is eomposed essentially 
and very largely of pyroxene, chiefly monoclinie but with 
subordinate amounts of enstatite, and contains more or leRs 
olivine, in places sufficient to make the rock a variety of 
peridotite. Among subordinate minerals magnetite is common 
and in some localities the rock contains more or less biotite. 
No chromite was found, but there are indications that some of 
the pyroxene is of a chromiferous variety, and it is possible 
that the rock contains chromite which was not distinguished 
from magnetite. 

A little dunite, composed almost wholly of oHvine, has been 
observed at two localities. The walls of the dunite dike on 
the long spur running south from Long Mounta.in are massi ve 
serpentine. 

Alteration and weathering.-Talcose soapstone has been 
formed by the alteration of similar rocks at \Tarious places in 
quadrangles farther northeast, but none has been seen in the 
Ellijay quadrangle. The minerals are largely altered to 
chlorite, bastite, iddingsite, iron oxides, and the like, but no 
considerable amount of talc has been noticed. Exeept for 
sueh alteration products, the minerals which the rocks now 
contllin are very similar to those of the original rocks. The 
serpentine mayor may not be the result of regional metllmor
phism; no definite information on that point can be obtained. 

These rocks are very resistant to weathering, beeause of the 
stability of the constituent minerals. As a consequence they 
stand up everywhere as ledges, and their exposures are larger 
in proportion to their mass than those of any other formation 
of the region. Both the individnal areas of the rock bodies 
and the total area they occupy are so small as to produce no 
appreciable effect on the soils. 

There are three small areas of granite in the southeastern 
part of the quadrangle, two lying wholly within it, the third 
crossing the corner. The rock is a medium-grained biotite 
granite, eomposed of quartz, orthoclase, and biotitc, with more 
or less plagioclase and magnetite; in the one thin section 
examined there is also considerable augite. The rock is 
gneissic and schistose, and has undergone thorou~h metamor
phism. Mnch if not all of the quartz and mi~a has been 
recrystallized, and the mica having developed in nearly paral
lel flakes has given the rock much of its schistosity. 

The granite is intrusive in the Carolina and Roan gneisses. 
This is also true of several other granites in the Appalachian 
Mountains. As the granite here exposed is not directly con
nected with othel' granites, it can not be correlated with any 
of them. There is reason to think it mav be of' the same 
age as the Cranberry granite of N ort-It Caroli~a. It is believed 
to be Archean, for it is intruded only in Archean rocks and 
has undergone the same deformation and substantially the 
same amount of metamorphism as the other Archean roeks of 
the region. 

The granite weathcrs slowly, producing t.opographie forIlls 
simill1r to those of the Carolina gneiss. The final product is a 
light-yello\y or red clay soil containing much fine mica and 
qpartz. 

CAMBRTA)!" SYSTE1>f. 

The stratified rocks of Cambrian flge in t.he Ellijay quad
rangle are part of a great group of alternating sandstolles and 
shales, upon which lies an immense thiekness of limestolles and 
shales that occupy large areas in the southern Appalachians'. 
Fossils of Lower Cambrian age, chiefly Olenellu8, are found as 
far down as the middle of this group of strata in quadrangles 
north of the Ellijay. The strata below the fossiliferous beds 
differ in no materiall'espect from those beds. All were formed 
under the same conditions and all are part of t.he same group 
and are elosely associated in distribution and in strueture. The 
lower, nonfossiliferous beds constitute the Ocoee group of Safford. 
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The Cambrian rocks of thc Ellijay quadrangle are part of 
Safford's Ocoee gronp. Until rccently the age of these rocks 
was not known, although they were regarded as possibly of 
Algonkian age, but they are now assigned to the Cambrian on 
evidence gat.hered in quadrangles farther north and east, partic
ularly in the Nantahala, Knoxville, Mount Guyot, Asheville, 
awl ,Roan Mountain quadrangles. The evidence includes the 
structural position, lithologic details, and stratigraphic sequence 
of the formations, and t.he results of traeing recognizable beds 
throughout the region from points where their age is knowll, 
as in the Roan Mountain quadrangle. 

It has thus been ascertained that the lower formations 
extend from northeastern Tennessee, where their relations a.nd 
age have beRn determined, through western North Carolina 
into Georgia, and form the bulk of the stratified rocks of the 
Ellijay quadrangle. The upper formations, which are some
what different' in North Carolina from those of the same age in 
'l'ennessee, are almost absent from the Ellijay region. 

Most of the Cambrian formations are rather thinner in the 
southern part of the Ellijay quadrangle than in the northern 
part, and three of them disappear southward within its limits. 
This disappearance is probably due chiefly to thinning out of 
the original deposits but not wholly, for it occurs invariably 
along fault lines, and there is 11 possibility that one of the three 
formations occurs again farther south, in the Suwanee and 
Cartersville qnadrangles. One or two of the ot.her formations 
appear to be thinnest in the region betwecn Ellijay and 
Talona., and to be thicker again farther sout.h. 

The heds show also a marked difference in lithologic eharllc
tel' from nodh to south. At the north they are more massive 
and contHin more siliceous material, at the south they are more 
slaty, schistosity is more pronounced, there is less siliceous 
material, metamorphic minerals are more abundant, and, in 
several formations, graphite is a common constituent. This 
difference is partly due to greater metamorphism at the south, 
but the1'e is also a general progressiye ehange from coarse to 
fine in the text.ure of the rocks, conglomerates being abundant 
at the north and rare at the south. 

Owing to thrust faulting parallel to the strike, there is 
nowhere in thc quadrangle an entire section of the Cambrian 
strata, nor eyen any place where aU the formations occur in 
normal sequence. Hence the detcrmination of the succession 
of the formations and of their structural relat.ions is exceed
ingly difficult; in faet, it is impossible from knowledge gained 
only in the Ellijay quadrangle. But in the Nantahala quad
rangle, farther northeast, where the formations do oecur in 
normal sequence, their succession and relations have been 
determined, and they have been traced fi'om there into the 
Ellijay quadra.ngle. 

GRl\:AT SMOKY FORMATION. 

Distr£bution.-The Great Smoky formation occupies about 
one-fourth of' the quadrangle, ineluding (1) all that part ly
ing northwcst of the longitudinal vaUey, (2) a narrow belt 
on the east sidc of the yalley, extending the length of the 
quadrangle, O~) se\'eral small bodies infolded in the Carolina 
gneiss, and (4) a BUlall area in the extreme southwest cornel' 
of the quadrangle. 

Name and c01'reTalio'1l.-The name of the formation is 
derived from that of the Great Smoky Mount.ains of North 
Carolina, where it is extenRi vely exposed. The formation 
eorresponds in position and general eharadcr to thc Cochran 
conglomerate, which occurs in areas northwest of those moun
tains, but differences in bulk and in the sediments subsequently 
deposited have made it advisable to distinguish the two. It is 
possible that the Great Smoky represents a greater period of 
timc than t.he Cochran. 

Chllracter. -The formation contains a yariets of rocks, 
including conglomerate, graywacke, sandstone, qu;rtzite, slate, 
mica schist, garnet schist, staurolite gneiss, and biotite glleil'ls. 
The original character of the beds is sufficiently plain in all 
the varieties, except possibly the staurolite gneiss, but it is 
plainest in the conglomerates and sandstones. The beds of 
the various sort.;; of rocks range iIi thickness from a foot to 50 
f~et, and all except the slate are deeidedly gray, becoming 
light.er or 'whitish on exposure by the -..veathering of the feld
spar that they contilill. The staurolite gneiss is dark gray, its 
darker shade being probably due t.o graphite or carbonaeeous 
l~aterial. 

Conglomcrate is more abundant in the northern part of' the 
quadrangle and practically disappears to\vard the south. As a 
rule the pebbles are,Small, few of them over one-half inch long, 
and almost invariably much flattened by pressure. Although 
pebbles of white quartz predominate, fcldspar pebbles abound, 
and some beds contain a. few small pebbles of hlaekish slate. 
A coarse conglomerate, with pebbles but little flattened, and 
nearly everywhere containing Rtanrolite, is found a short dis
tance below the top of the formation as fur south as Cartecay 
River, beyond which it disappears. 

Much of the formation in the northwest part of the quad
rangle consists of characteristic bluish graywaeke containing-a 
great deal of mica and many small feldspar pebbles which 

have the appearance of phenocrysts. The rock is completely 
recrY8tallized and has not only the texture but has to a con
siderable extent the composition and exhibits the characteristic 
weathering of an intrusive igneous rock, for which it might 
easily bc mistaken. Lithologically this graywacke is almost 
identical with that w hieh constitutes a large part of the 
Carolina gneiss. . 

The staurolite gneiss has a rather fine grained schistose 
matrix of quartz and mica, colored with some dark material 
and crowded with staurolite crystals, averaging rather more 
than 1 inch long by a.bout two-thirds inch wide and one
third inch thick. So abundant are the crystals that the 
residual soil along the outcrop of this rock is composed largely 
of them and in places on some of the small saddles along the 
crest of the ridge from Chestnut Gap to McKenney Gap they 
cover the surface. In the general region between Chestnut 
Gap and Pierceville there are two belts of garnet schist in 
which staurolit.e crystals, some of 6'Teat size, occur. 

The spangled biotite gneiss, with beds of conglomerate, forms 
t.he uppermost 5000 to 6000 feet of the format.ion, practically 
the whole thickness of the formation in the areas east of the 
valley. It il'l a peculiar rock, having a fine-grained gl'Ound
lllass which is a network of' small grains of quartz and flakes 
of muscovite, with some magnetite, a little feldspar and biotite, 
and alteration products. Embedded in this matrix are many 
small garnets, a few small scattered crystals of staurolite, and a 
great number of crystals of' biotite. '1'he biotite crystals are in 
geueral from one-tenth to one-eighth inch in diameter, a few 
ha dng a diameter of one-fourth inch or morc. Thcy differ 
from the ordinary biotite crystals of metamorphic rocks in 
occurring in tabulflr or prismatic forms of a thickness approxi
mfltely the same as t.heir diameter ilnd in lying in all positions 
in the rock instead of' being oriented parallel to the schistosity 
01' to the bedding planes. Both the biotite and the garnet 
crystals have surrq,unded and inclosed, during their formation, 
many gmine of quartz and magnetite exactly like the grains of 
the groundmass. Many of the biotite crystals also contain 
numerous circular or elliptical dark-brown spots, which are 
highly pleochroic and which surround very small crystals, 
probably of zircon. These spots or pleochroic halos are 
believed to be due to discoloration of the biotite by the radia
tions from a very minute quantity of some l'3dioactive element, 
probably thorium, in the zircons. The matrix of the compar
atively fresh roek is grayish brown, and as the biotite crystals 
are shining black or dark brown, they are very conspicuous 
and give the rock a eharacteristic spangled appe.arance. The 
matrix of the wcathered roek is as a rule yellowish gray or of 
a creamy tint and the biotite crystals weather brassy yellow. 

Interstratified with the coarser rocks are numerous beds of 
mica schist and sla.te, making up a large part of the bulk of 
the formation along and neal' the western side of the quad
rangle. These beds are ligllt and dark gray, and near the 
western margin of the quadrangle they are very dark and con
tain eonsiderable graphite, so that they are with difficulty 
distinguished from similar beds of the Nantahala slate. 

The Great Smoky formation shows a decided difference in 
lithologic character not only from northeast to southwcst, along 
the strike, but also on the two sides of thfllongitndinal valley 
separating its eastern and western areas. In the eastern areas 
the formation is comp03ed almost wholly of conglomf!rate and 
spangled biotite gneiss; the sandstone, graywacke, mica schist, 
and slate which arc abundant in the western area being rare or 
absent. 

Thickne8s.-ln the eastern areas the base of the formation 
rests on the Carolina gneiss but is extremely difficult to det.er
mine, for the Carolina is there composed of graywacke and 
conglomerate that are practically identica.l lithologically with a 
large part of the Great Smoky. No definite basal conglomerate 
has been found, nor any surface of unconformity, and the two 
formations have been separated more or less arbitrarily and on 
theoretical grounds. It.is entirely pOflsible that some of the 
rocks mapped as Carolina are in reality Great Smoky, as it was 
found impossible to draw boundaries anywherc in the eastern 
areas that would sharply separate the two formations. The 
balance of probability favors the view that an the questionable 
rocks are Carolina, hence the boundary has been drawn at the 
base of t.he bcds that are' distinctly co~glomerate and spa.ngled 
biotite gneiss, and the Great Smoky has been limited to the 
rocks above that horizon. This seems to be the best plan of 
separation under the circumstances, as it leaves fewer matters 
open to qnestion tha.n any other plan. The lower limit of the 
Great Smokv thus established includes several detached areas 
of conglome;'ate and spangled gneiss surrounded by Carolina 
gneiss, and it is possible that some smaller areas have not been 
recognized. 

The base of the Great Smoky formation is nowhere exposed 
in the Ellijay quadrangle west of the longitudinal valley, but 
it is found farther northwest, in the adjacent quadranp;les, 
where it is marked by a massive conglomerate. No Carolina 
gneiss is known in that area, however, the conglomerate being 
underlain by the Hiwassee slllte, a Cambrian formation, which, 
in turn, is not exposed east of the valley. 



The uncertainty as to the position of the base of the forma
tion on the east side of the valley and the probably considerable 
folding of the rocks on the west side-folding that can not be 
worked out in detail because of the absence of distinctive 
beds-make it impossible to do more than estimate the thick
ness of the Great Smoky. The best data obtainable indicate 
that its thickness is 6000 to 6500 feet throughout most of the 
quadrangle and that it ·probably diminishes to 5000 feet, or 
perhaps leas, at the southern margin of the area. 

Metamo'l'phism.-The rocks of the formation are very greatly 
metamorphosed, many of them having been completely recrys
tallized. The sandstone and quartzite are altered leRst, but 
secondary sericite is a common constituent of all the rocks 
examined, and in many specimens it makes up at least half 
of the bulk'of the rock. The beds of graywacke are so greatly 
changed in many places as to have lost nearly every trace of 
their sedimentary origin and to have become so like meta
morphic igneous rocks as to be mistaken for them. The same 
degree of alteration has occurred in much of the mica schist. 
So far as megascopic characters go, the spangled gneiss and 
the staurolite gneiss bear little resemblance to sedimentary 
rocks. The conglomerates, too, are extensively altered, the 
pebbles nearly everywhere being flattened and in several places 
stretched to several times their original proportion of length to 
thickness. Much secondary mica has been developed, many 
Qf the ,pebbles being coated with sericite or damourite. Stau
rolite and garnet are common minerals in the conglomerates. 

The deformation of the Great Smoky formation has been 
enormous, and evidence is found of more than one period 
of deformation. Throughout wide areas all vestiges of the 
original bed~ing planes are nearly or quite obliterated, and in 
places later secondary structures are superposed on earlier ones. 
For example, in localities near Santaluca there are stm traces 
of the original bedding of the fine-grained graywacke or mica
ceous quartzite. The beds were folded fl.I\d schistosity was 
developed. A later deformation folded and crinkled the planes 
of schistosity and produced a marked slaty cleavage, now the 
most prominent structural character of the rock, and last of all 
joints that cut the rock at various angles were formed. Sub
stantially the same sequence of events is recorded in structures 
found in mica schist and slate in the valley of Hothouse Creek. 

Weatheri,,!! arul 8oi18.-The rocke of the Great Smoky for
mation differ greatly in their resistance to erosion and in 
the resultant topographic form. The conglomerate, staurolite 
gneiss, and biotite gneiss, being composed of relatively resis
tant minerals and having a more msssi ve structure, as a rule 
form ridges and mountain groups. The highest mountains in 
the quadrangle, with four summits attaining heights above 
4000 feet, are formed by a great mass of conglomerate and 
spangled gneiss, and the group of mountains northwest of 
Santaluca are formed by conglomerate and staurolite gneiss. 
The graywacke, mica schist, and slate, on the other hand, are 
much less resistant and nearly everywhere occupy relatively 
low ground. 

The graywacke breaks up almost completely and gives rise 
to a rather sandy soil containing more or less residual clay. 
The schists and slate give rise to a clay soil full of mica flakes. 
The soils of the areas occupied by these less resistant beds are 
as a rule rather poor. The coarser and more resistant rocks 
produce a stronger and richer soil, on which some of the best 
timber of the region grows, but the steep slopes and rugged 
topography of areas occupied by these more resistant rocks and 
the many residual bowlders strewn upon their surface render 
them difficult to cultivate. 

DisbrihutitJn.-There are three areas of Nantahala slate in 
the quadrangle. The largest is a narrow belt extending along 
the east side of the longitudinal valley from the north side 
of the quadrangle, near Laudermilk Ford, southwestward to 
Talona Mountain, and thence southward to the valley of 
Fisher Creek, where it turns southeastward and paBBes out of 
the quadrangle about 2 miles west of Sharptop Mountain. 
Another strip, roughly parallel to the first, extends along the 
west side of the longitudinal valley from a point about a mile 
west of Culberson to a point about 4 miles south of EIlija·y 
and reenters the quadrangle in its south west cornel'. A third 
and much smaller area occupies the northeast corner of the 
quadrangle. 

Name and thieknesa.-The formation is named from Nanta
hala River, in North Carolina, along which it is finely exposed. 
In the Ellijay quadrangle it ranges in thickness from about 
2000 feet at the north side to about 1000 feet at the south side 
of the quadrangle, but its thickness is probably somewhat 
irregular. . 

Character.-As far south as the neighborhood of Ellijay the 
Nantahala slate is composed principally of blackish or dark
gray banded clay slate containing considerable finely dissemi
nated graphite and iron oxide, which give the rock its color. 
It contains a few thin beds of white or light-gray quartzite 
and, at its base, a considerable thickness of banded garnet
iferous and staurolitic quartz schists. These basal beds are 
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best developed farther northeast; they are inconspicuous south 
of Cherrylog. From Ellijay southward the formation is of 
somewhat different character, being chiefly graphitic schist 
with more or less staurolite throughout its thickness and con
taining few or no siliceous beds. 
, Because of its uniform character throughout very thick beds 

and of the homogeneity of its texture the Nantahala slate does 
not show deformation so extensive as that of the underlying 
formations. In the northern part of the quadrangle the 
amount of alteration it has undergone appears to be com
paratively small, being confined to the formation of some 
metamorphic minerals. Farther south, with the increase in 
proportion of' foliaceous minerals, schistosity has been strongly 
developed and the metamorphic minerals are more widely 
distributed. I 

Weathering and soils.-These rocks do not break: up very 
rapidly but are too soft to stand much wear, and hence out
crops, though abundant, are generally low and rounded, rising 
but little above the surrounding soil. The Nantahala is rather 
more resistant than the beds of the Great Smoky formation 
that immediately underlie it and nearly everywhere forms a 
low, rather inconspicuous longitudinal ridge. In the southern 
part of the quadrangle the more schistose character of the rock 
has rendered it less resistant to erosion, so that it there occupies 
the slopes below the plateau le"eI. 

The disintegration of this formation. produces a. stiff yellow
ish-brown or blackish-brown clay soil which, though badly 
washed by rains, seems to be somewhat more fertile than the 
average soil of the region. 

TUSQUITEE QUARTZITE. 

Diatrihution.-The Tusquitee quartzite forms two narrow 
belts along the slopes of the longitudinal valley, adjacent to 
the belts of N antahala slate, along the valley rims. The east
ern strip is interrupted for several miles in the neighborhood 
of Blue Ridge and ends southward just north of Cartecay 
River. The western strip narrows gradually and ends about 3 
miles northeast of Ellijay. The quartzite has not been seen 
south of Cartecay River. 

There is also a narrow strip in the northeast corner of the 
quadrangle, south of the area of Nantahala slate, and several 
slender lenses are inclosed in the Nantahala northeast of 
Jonica Gap. 

Name and thickness.-The formation is named from the 
Tusquitee Mountains, in the Nantahala quadrangle, where it is 
well exposed. In the Ellijay quadrangle it is 500 to 600 feet 
thick throughout most of its extent, but south of Cherrylog it 
diminishes iu thickness and it disappears between Whitepath 
and Ellijay. Its disappearance is in large part due to faulting, 
but as the formation is not known to occur south of Ellijay the 
deposit forming it probably tapered out in about that latitude. 

Characler.-The formation consists almost wholly of white 
quartzite of very uniform texture and appearance, and it is 
one of the most easily recognized and definitely determinable 
formations in the region. It is composed chiefly of fine
grained quartzite, with more or less feIdspathic material in 
some beds, but in a few localities it includes thin beds of fine 
conglomerate. In the northern part of the quadrangle there 
are a few interbedded layers of dark-gray slate similar to that 
of the Nanmhal. formation. Owing to the certainty with 
which the Tusquitee can be recognized, its persistent uniform
ity in character, and its conspicuous difference in color from 
the adjoining formations, it is a useful key rock in unraveling 
the stratigraphy of the region, particularly in much-folded 
areas in quadrangles further northeast. 

Metamorphism and weatheri'fl1/.-In the Ellijay quadrangle 
the Tusquitee shows comparatively little effect of metamor
phism beyond silicification and induration. It has undergone 
no extensive deformation and is little or not at all schistose. 
A great deal of it is comparatively thin-bedded, and a cleavage 
parallel to the bedding has been developed in it in most places, 
but it ,how, slight folding. 

The rock resists erosion rather strongly, but as it is well 
bedded and is therefore easily penetrated by water along the 
bedding planes it is much broken by the action of water and 
frost. It is th~refore considerably less rnristant than the Nan
tahala slate and is nearly everywhere found along the slope 
below that formation. Owing to the narrowness of the out
crop of the Tusquitee and to its general occurrence on slopes, 
its effect on the soils of tl;te !6gion is negligible. 

Di8tribution.-The Brasstown schist occupies several long, 
narrow areas adjacent to the strip of Tusquitee quartzite along 
the east side of the longitudinal valley. The largest area 
enters the north side of the quadrangle. about 3 miles east of 
Culberson and extends nearly to the Toccoa. A second- area 
begins just south of Blue Ridge and extends beyond Cherry
log, and a third extends from Whitepath nearly to the Carte
cay. The formation is not known south of that river. 

A small area on the west side of the valley enters the 
quadrangle west of Culberson and extends to Sweetgum, and 4 

smaIl triangular area lies in the north·east corner of the 
quadrangle. . 

Name and tkiek-n.e8s.-The formation is named from its.type 
locality on Brasstown Creek, in the NantahaIa quadrangle. 
In the Ellijay quadrangle it reaches a maximum thickness 
of about 1500 feet, but it is probably thinner in places. . Its 
disappearance southward is due primarily to faulting,· but, like 
the Tusquitee quartzite, it presumably was not deposited south 
of the latitude of Ellijay. 

Character.-The formation consists of banded slate and 
ottrelite schist, chiefly dark bluish or bluish gray, though some 
of the more siliceous layers are lighter. In general the ottre
lite schist is in: the upper part of the formation, and the:s.}ate 
without ottrelite is in the lower part. In the Ellijay quad
rangle the formation occupies relatively small and disconnected
areas and is· of minor importance in the stratigraphy, but in 
quadrangles further northeast it underlies large areas and is an 
important formation. 

The principal results of metamorphism are the recrystalliza
tion of the ·minerals and the production of the schistosity. 
The beds are not greatly deformed, and, as in the Tusquitee 
quartzite, a fair degree of cleavage has been developed parallel 
to the bedding. The most noticeable effect of metamorphism 
is the development of the ottrelite by which so much of' the 
formation is characterized, more especially because the ottrelite 
crystals lie with . their -cleavage planes at all angles· with the 
schistosity of the rock instead of conforming with it as do 
mOst foliated minerals. 

Weathering and 8oils.-The rocks of the formation are fairly 
resistant to weathering but rather less so than the Tusquitee 
quartzite, hence it occupies a position farther down the slopes 
than the latter. At many places in the valley this sequence in 
topographic position is displayed, the Brasstown lying along 
the lower slope, the Tusquitee well up toward the top, and the 
NantahaIa forming the crest of the slope. The part of struc
ture section B-B near Jonica Gap illustrates this relation. 

The formation disintegrates rather rapidly, leaving consider
able residual d~bris, but ledges are fairly abundant. The 
deeply weathered rock of the ledges is crowded with conspicu
ous crystals of ottrelite, weathered bright brassy yellow. The 
soils resulting from the disintegration of the rocks differ to 
some extent, but they are in general brownish or yellowish 
clays of no great fertility. 

VALLEYTOWN FORMATION. 

Distrwution.-The Valley town formation occupies the floor 
of the longitudinal valley and forms the central ridge that 
divides the valley. It lies in a long strip of irregular width, 
which extends from the north side of the quadrangle near Cul
berson to the west side, opposite Talona Mountain, and which 
is cut by longitudinal thrust faults into several long narrow 
areas that are thus structurally separated although areally con
tiguous. The formation also occurs in a narrow strip crossing 
the southwestern part of the quadrangle between the belts of 
Nautahala ,late. 

Name and thiaknesa.-The formation is named from Valley
town, in the Nantahala quadrangle, near which place it is 
well exposed. Owing to its extensive folding and faulting its 
thickness in the Ellijay quadrangle is difficult to estimate, but 
it is probably 1800 to 2000 feet in the northern part and 
perhaps· several hundred feet less in the neighborhood of 
Ellijay. There is some reason to believe that it is thicker in 
the southwest part of the quadrangle. 

Charam;er.-In the northern part of the quadrangle the 
rocks of the Valley town formation consist of biotite schist, 
sericite schist, andalusite schist, and fine-banded, somewhat 
plicated mica gneiss or graywacke, with a few thick beds of 
quartzite, arkose, and fine conglomerate. South of Cherrylog 
the coarse beds disappear and the formation is a near! y homo
geneous mass of sericitic mica schist and siliceous slate with 
some talcose material. There are many graphitic schist beds 
in the upper part of the formation from Toccoa River south to 
Ellijay. South of Ellijay for several miles the exposed part of 
the formation is reduced by faulting to a narrow atrip of 
talcose and siliceous slates. In the belt crossing the southwest 
corner of the quadrangle the rock. is of still different character, 
the predominating ty[>p, being siliceous mica slate, curly phyl
lite, or augen gneiss, according to the coarseness of grain. In 
certain sections the rock: has an appearance very similar to that 
of bird'a-eye maple, the "eyes" being lumps of quartz and 
feldspar of apparently extraneous origin, presumably due to 
impregnation by a granitic magma since the latest deformation. 
On bedding surfaces that have been weathered to a eertain 
stage the scales of mica are highly iridescent, and if the 
"augen" or "eye" structure is well developed the rock is 
strikingly beautiful. Talcosfl slate and thin beds of fine con
glomerate are interbedded with the phyllite and augen gneiss. 
The fo:r:mation is therefore of finer grain in the middle part 
of the quadrangle" coarser beds coming in both in the north
ern and southern parts. 

Metamorphum.-In the number and variety of the kinds 
of rock m~king up the .stra.ta~ in .the general lack:. of compe-



tency of the strata to withstand lateral thrusts, and in a ,general 
mineral composition permitting extensive alteration by meta
morphism, the Yalleytown formation resembles the Great 
Smoky formation much more than it does the formations lying 
between. Therefore, like the GrE'nt Smokv and unlike the 
intermediate formations, it is extensively d~formed, and some 
of its constituent heds have been so much altered as to have 
lost all their original charaeters. Evidences of two periods of 
deformation are shown by the structures now to be seen in the 
rocks, such as a later schistosity superposed upon an earlier 
one, and plication and cleavage, imposed upon schistosity. 
The alteration is of the same degree as the deformation, nearly 
all the minerals being of secondary origin, so that many of the 
beds have now little resemblance to sedimentarv rocks. 

TVeat/wring and soils.-The coarser heds and siliceous slates 
of the formation are highly resistant to weathering, and the 
central ridge dividing the longitudinal valley a!:l fur south as 
Cherrylog owes its altitude to the presence of such beds. The 
ridge reaches its maximum height and boldness northeast of 
Mineral Bluff, wherc the conglomerate beds are most numerous 
and thickest. The schistose beds of the formation, on the 
other h:md, are the least resistant rocks of the region, except 
only the -:'IIurphy marble, and eycrywherp occupy low ground, 
in the ,'alley bottoms or on the lowest slopes, below the out
crop of the Brasstown schist. 

Disintegration is fairly rapid in the schists, and the residual 
soil is a slippery but highly tenaeious yellow day, which is 
fairly fertile but which makes ycry bHd roads during tlle miny 
season. Much of the area occupied by these beds is covered 
with coarse detrital wHsh from the steep surrounding slopes, 01', 

f:nther out on tlle yalley bottoms, with fine allu'lial soil 
dcriyed from the best materials of all the formations, which 
makcs the most fertilc land of the quadrangle. The soil on 
the ridges, deri'led from the coarser beds of the formation, is 
tllin, sandy and full of small st.ones, and not fertile. Very 
little of it is cultivated, and it is largely eoycred ·with a scrubb;' 
growth of the poorer sort,,; of timber. 

Distr£bution.-The ),furphy marble oCCllrs at i::Ieveral places 
along the longitudinal valley from Culberson nearly to Elli
jay, and also in the southwcst corner of thc quadrangle. All 
the outcrops are stnHll and the total arca oernpie(l by the for
mation in this quadrangle is probahly not greater than a 
square mile. Knowledge of thc location and extent of the 
marble has been <1eri vcd hugely from exca vntions and dl-illinf!;, 
hence the areas as represented on the tnap may he too large 
or too small. Probably t.hey are as a rule shown too large, us 
it has been nec-essary to exagg{'rat~ some of the smfJller ones in 
order to show them on the map at all. It should be under
stood, thE'l'~fore, that fJlthough the areas of the formation as 
shown on the lllap giye dlC positions of all tIle known bodics 
of marble, they do not necessarily show their corred sizes. 

Like several other Cam brian formations, the marble cxtends 
some distance southward, h~yond the limits of' the quadrangle. 

lY(Jme aud thickfle.~8.~The formation is named fmlll the 
town of Murphy, a few miles northeast of the quadrangle, in 
North Carolina. Tts thickness in the EIl\jay quadrangle is not 
certainly kno\vn, but it is probably nearly 300 feet at Cul
herson and sOllwwhat less farther south. In the Suwanee 
qW-Idrangle, still farther south, it is thicker again. 

Charrwte1'.~The formation consists of fine-grained mnrble 
that has been completely recrystallized. Its predominant color 
is white, but considerable portions are dark grayish or bluish, 
and many layers are banded or mottled blue and white. 
Seyeral analyses of the marble show that it contains ;';S to 93 
per cent of ('alcium Cal'bOlll:lte and 3 to aG per eent of mag
nesium carhonatc; Iwnce the original Rtrata inclutie(l both 
limestone and dolomite. 

The formation is a decided f'xception in general character t.o 
the Camhrian formations of the Appalachian Mountains. In 
a general way it correspollds to the limestone and dolomite 
that overlie the Camhrian quartzites along the northwest front 
of the mountains. The sequence of the uwlerlying formations 
is roughly the same, and the limestone and dolomite mark a 
great dhange in th~ charadeI' of the sediments. 

jlfef4morphiBm.-The marhle has be(-'n greHtly deformed, 
along with thf' other roC'ks of the region, and sehistosity has 
been developed in it neady evel·ywhere. Originally the rock 
consisted of' layers. of limestone and dololllite, the btter pre
dominating in the lower part of the formation. Through 
metamorphism tbe caleium and magnesium carbonates were 
recrY!:ltallized, with no considerahle ehangc of form. Silicates, 
slIch as tremolite and garnet, were developed throughoui the 
mass of the rock, find deposits of tnlc were formed in some of 
the portions that were riehest in map;ncsium. The formation 
of these minerals invol ve(1 the addition of Rilica to the materials 
already in the rock. They are rather sparingly disseminated 
t.hrough the formation and are concentrated in certHin heds or 
localities. The tremolite occurs in radiating hunches, \vhich 
ha\Te no definite relation to tht:' schistosity of the rock, and is 
also :mmcinted 'with the talc. 

EllIj .. y 

7 

Another result of the metamorphism was the formation of 
metallic sulphides, especially pyrite, chalcopyrite, and galenite, 
small amounts of which arc found in the marble in SOllle 
localities. 

Weather£ng and soas.~As the marble is alm08t eompletely 
dissolved in 'weathering, it everywhere oecuplcs low ground 
and ont('rops are very few and are found only in or clo'ie to 
the streams. The single area of the formation in the southwest 
corner of the quadmngle is an exception to hoth of these state
ments, as it occurs on a low fiat-topped ridge and is at some 
distance from any stream. Fresh rock lies comparatively near 
the surface undcr the alluvial gmvel along the streams, as has 
been shown in several places by borings or excavations. 

The final insoluble residuc from the disintegration of the 
marble is a fine white sand, which in some places overlies and 
conceals the rock. Its effect as a soilmakcr is negligible. 

In the Murphy and Nantahala quadrangles, farther north
f'ast, the Murphy marble is overlain by 50 to 300 feet of 
calcarcous ";ehist, known as the Andrews schist. This forma
tion contains thin beds of limonite, and weathers to whitish or 
light-yellow clay containing nodul{'s of the iron ore. No out
crops of this formation are known in the- Ellijay quadrangle, 
but along the southeast side of the belt of marble that passes 
through Culberson, at the north side of the quadrangle, a 
narrow space between the outcrops of the marble and the 
Nottely qnartzite is occupied by such a clay containing 
nodules of limonite. It undoubtedly is in the place of the 
Andrews schist, but it is too nalTOW to be shown on the map. 

NOTT}U,Y QUAItTZITE. 

There is only one area of Nottely quartzite in the quad
ranglc - a very narrow strip at its north side, extending 
through Culherson and crossing thc State line into Georgia. 
The rock isa dense, in some places almost glassy, white quartz
ite, composed almost wholly of quartz, but with a very little 
feldspathic material and secondary muscovite. It is slightly 
schistose parallel to the bedding and has been thoroughly 
recrystallized by metamorphism, so that the original sedi
mentary quartz grains are now cemented by seeondary quartz 
into a compact mass. 

The formation is namcd from Nottely Rivf'r, along 'whi('h 
it is exposed. Its thickness in the Ellijay quadrangle is 
unkno\vn, as it. is hounded above by a fault, hut it is at 
least 200 feet. It is almost insoluble and very resistant to 
,Yeathering, standing as a sharp ridge between the aI'f'3.8 of· low 
ground occupied by the .Murphy marble on one Hide and the 
Valleytowll formation on the other. 

DiBtribution and ocenrrencc. - Many ('obbles and small 
bowlders of ratlwr fine grained crystalline rock resembling 
quartz diorite or porphyritic dacite are scattered generally over 

, 'the surface of tlle quadrangle, except in the area intruded by 
the ROHn gneiss. They are fairly well rounded and haye a 
brownish weathered crust. Outcrops of the same Rort of roek 
are comparatively rare, most of those noted being in the north
ern part of the quadrangle, especially in the Ducktown mining 
district, where t.he surfaee is bare of fOI'est. Tn the outcrops 
that. were seen the rock occurs in masses in the Carolina gneiss, 
in the Great Smoky formation, or, sparingly, in the Nantahala 
slate. In neighboring quadrangles the masses 1m ve been 
observed in all the Cambrian formations below the Murphy 
marble. 

The masses occur in two general forms-sheetlike or len,tic
ular and ball-like or nodular. The sheetlike masses appear at 
first sight to be intrllsi ve; they are of rather uniform thick
ness, have nearly parallel sides, and are generally conformable 
with the inclosing strata. Some, however, have iJ'l"egular 
branches or protuberanees, so that in places the contads cross 
the bedding, not uncommonly at the ends of the masses. 
These masses range in thiekness from less than an inch to 
seveml feet and in length from a few inches to more than 50 
feet. So far as is known, their lateral extent is in general eom
mensurate with their length; hence most of them have prob
ably the form of thin lenses. 

The nouular masses are in general roughly ellipsoida I, 
although a few Hre nearly spherical and some are of irregular 
shape. They range in diameter from a few inches to 2 or 3 
feet. As a rule they are completely isolated but tend to occur 
along certain horizons. They lie in all positions in the beds, 
but the longer diameters of most of them arc roughly parallel 
to the bedding. The eontacts in most places cross the bed
ding, but in a very few places the beds seem to be deformed 
about the nodules and to be parallel to their outlines. In the 
Murphy quadrangle, in a part of the Ducktown district where 
the large balls are abundant in the roeks, a number have been 
weathered out and lie on the surface. Some of the small 
weathered bowldcrs of the rock scattered over the region were 
doubtless originally such balls, though OtllCrs arc presumably 
fragments of the lenticular masses. 

Chamcter.-The rock is composed essentially of quartz, 
plagiodase, hornblende, and garnet, but the relative amounts 
of those minerals differ greatly in differcnt masses and in 
different parts of the same mass. In many places the rock 
contains a little museovite, in others it contains considerable 
biotite with or in place of the hornblende, and in still others 
it inelutIe.s more or less orthoelase. Some parts of the rock 
contain considerable ealcite and zoisite. Pyrite is a common 
minor constituent, and pyrrhotite and possibly chaleopyrite are 
found in a few specimens. 

In eolor the fresh rock ranges from nearly white where 
there is little hornblende or biotite to nearly black where there 
is much of one or both of those minerals. Parts containing 
much g'drnet are pinkish. The most common phase is 3 gray
ish rock containing black crystals of biotite or hornblende antI 
resembling granite or quartz diorite in general appearance. 
The weathered rock is dirty yello"dsh white where the iron
bearing minerals are scarce and rusty brown where they are 
abundant. 

In texture the rock is wholly crystalline and granular and 
ranges from very fine--so fine as to be almost aphanitic
to coarse, the coarser type containing apparently porphyritic 
crystals of hornblende one-half inch or more long. The 
or(linary phase has a medium-grained granular texture, the 
minerals being rather uniformly distributed. The garnet 
appears to have been formed last, as it contains abundant 
inclusions of tlle other minerals, especially quartz. Schistosity 
is ,'ery rare. 

1\1ost of the masses more than a few inches in diameter have 
a f.'lirly well developed zonal structure. Many are coarsest 
and most feldspathic in the center, where the rock contains 
comparatively little hornblende or biotite, which occurs in 
rather large aggregates having the appearancc of phenocrysts. 
Neal' its coniad with the inelosing strata the rock is finer 
grnined and in.eludes a larger proportion and more even dis
tribution of dark minerals in some nodulE'S and little or no 
dark minerals in others. Generally the contact is not very 
sharp, the rock merging by gradntions in texture and com
position into that inclosing it. In some places the bedding of 
the graywacke passes more or less distinctly into or quite 
through the nodulC8 or through portions of the irregular 
branehing masses. At a few places there are, on the contrary, 
distinct contaets, the apparE'ntly intrusive rock being different 
in texture and composition from the surrounding rock and in 
placE'S being coarsest next to the contact. 

The rock is generally dense and very tough and weathers 
slowly, forming i::IHlflll residual bowlders covered with a light 
brown crust one-fourth inch to one-half inch thick, marked by 
darker spots due to the oxidation of iron sulphides. The 
bowlders are abundant, but, like qum-tz pebbles, they remain 
and accumulate after the inclosing rocks have wholly dis
appe.aJ"ed and thus gi\re a false impression of the abundance of 
the rock from which they were derived. The amount of the 
rock in the region is in reality too small to produce an 
apprec'iable effect ·on the topogTaphy or the soils. 

OJ'~9i1i and age.-The pseudodiorite oc('urs throughout a 
considerable area, probably at least 3000 square miles. It is 
ahundant in the Murphy and Nantahala quadrangles, north 
a,nd northeast of the Ellijay; in the Dalton and Cartersville 
quadrangles, on the west and southwest; in at least a part of 
the Suwanee quadrangle, on the south; and possibly even 
farther south. The rock has hitherto been regarded as igneous 
and intrusive and has been described in previous publications 
as quartz dioritR-, its chamcter and st.ructural relations in the 
few outcrops· that were seen having given no reason for any 
other opinion. The same opinion prevailed during the map
ping of the Ellijay quadrangle, as no new facts were obtained 
in the fe\v outcrops examined. Since the Ellijay quadrangle 
was mapped, however, detailed work in the Ducktown district 
has brought to light a number of facts, especially in the 
Murphy quadrangle, where, in the region around the copper 
mines and the smelters, the soil is denuded of all vegetation 
and the rocks are well exposed. Much was also learned in the 
mines, ,yhere the rock is in relatively fresh condition an(l good 
material for chemical analyses can be obtained. 

The faets thus ascertained regarding the composition and 
structuml relations of the supposed diorite, especially in the 
great number of isolated nodlllar masses that were found, lead 
to the conelusion that the rock is not igneous and generally 
not intrusi ve. It is regarded as having been formed in plnce 
by a complete recrystallization of portions of the original sedi
ment.ary rock, as an extreme result of the regional metamor
phism. Whether any part of the rock was actually melted 
under pressure is uneertain hut seems rather improbablE'. It 
is believed that percolating solutions played the chief part in 
the recrystallization, and that its loealization Hnd generally 
very slight extent is due to its having occurred only in those 
parts of the rock in which the texture and composition were 
favorable to its formation. The recrYRtallized masses are found 
only in beds that originally had the general eomposition and 
textme of graywacke, whatever their age, and there is some 
indication that the recrystalliza.tion took place on ly in parts of 



the beds that were somewhat more calcareous than the rest. 
A brief statement of the new conclusions regarding the rock 
has been published by Kcith,a and a detailed explanation will 
be given by Keith, Laney, and Emmons in a report on the 
Ducktown district, to be published by the United States Geo
logical Survey. 

As regards the time of the recrystallization not much is 
known, but there are a few facts bearing on the question. It 
is believed that it occurred at a time of great regional metamor
phism but that the process itself was static and was not accom
panied or followed by any considerable deformation of the 
rocks. Few of the pseudodiorite masses are appreciably 
deformed. Some of them are apparently folded, but they 
probably replaced already deformed beds and have not them~ 
selves been folded. The general absence of schistosity in the 
masses is thus due to the fact that they were not mashed and 
sheared. It seems probable, then, that they were formed dur_ 
ing the closing stages of the late3t great deformation to which 
the rocks of t.he region were subjected, and undoubtedly at a 
great depth. The lat.est great deformation is commonly 
believed to ha ve occurred near the close of the Carboniferous 
period, and the evidence therefore leads to the view that the 
recrystallized masses are of late Carboniferous age. 

POS'L'-CAMllRlAN IGNEOUS ROCKS. 

The Carolina gneiss in the northeastern part of the quad
rangle contains many bodies of granite and pegmatite of 
roughly lenticular shape and of all siz€.'l, the largest 2 or 3 
miles long and several thousand feet thick. These bodies have 
a general trend roughly parallel to the strike of the inclosing 
gneiss. A few of the 'largest are shown on the map. As 
the pe-gmatite described under the heading" Carolina gneiss" 
has essentially the same composition as this granite, and as 
the two rocks intergrade in placeR, they are believed to be of 
the same age and of common origin. It has already been 
stated that pegmatites are abundant in the southern and east
ern parts of the quadrangle also, and that they cut the Roan 
gneiss as well as the Carolina. 

The granite is white or light gray, of fine to medium grain, 
and is composed of quartz, orthoolase, plagioclose, biotite, and 
muscovite. There is much more orthoc1ase than plagioclase, 
and much of the quartz and orthoclase is microscopically inter
p:rown, forming what is called the micrographic structure. In 
general biotite is the dominant mica, but in some places, 
especially in some of the pegrnatites, muscovite is in excess, and 
ill other pegmatites there is little or no mica of either sort. 
The granite- is typically rather fine grained, but some of the 
pegmatite bodies contain mica crystals several inches across 
and others contain large crystals of quartz and feldspar. 

The granite and pegmatite bodies have been deformed to 
some extent since their formation, and the rock shows cvidence 
of crllRhing and shearing, but there has been almost no devel
opment of metamorphic minerals. Garnet, which is an abun
dant secondary constituent of most other kinds of rock in the 
quadrangle, has not been noted in these rocks. Although the 
granite and pegmatite bodies conform roughly in general trend 
to the inclosing gneisses, they cut the strike of those rocks in 
many places and are clearly later than and intruded into the 
Arehean rocks. As they evidently have heen affected by the 
later but not hy the earlier of the two great strueiural defor
mations recorded in the rocks of the region they are of post
Cambrian age. 

The grnnite has not been traced into other arp2S and corre
lated with granites of known age, but in its lithologic character 
and ,general relations it resemhles closely the Whiteside granite 
of North Carolina, awl the t.wo may be of the same age. 
From its structuml relations the Whiteside granite is believed 
to he of late Paleozoic age. 

Owing to the granular texture of the granite and the ready 
decomposition of some of its minerals, it weathers at about the 
same, rate as the surrounding rocks, and its topognlphy is 
therefore not essentially diffcrent from that of the rocks 
about it. Only the larger hodies form distinct.ive soils. The 
residual soil that it forms iH light-colored or wIdte sandy clay, 
full of small grains of quartz and shining flakes of mic2. 

Several dikes of p::l bbro-like rock occur in the northwestern 
part of the quadrangle. near Madola and Fry. The largest, 
which extends northeastwarrl from a point near Pierceville past 
Copperhill into the Murphy quadrangle, has a length of more 
than 4 miles in the Ellijny quadrangle and is 100 to 300 feet 
thiek. The rlikes trend about N. 40° E. and, so far as known, 
dip steeply sout.he."l8bval'd, thus being roughly parallel to the 

;bedding of t.hc Great. Smoky fOl'mation, into which they are 
intruded. 'l'hey are not straigllt, and the large one has a 
sharp double flexure near the State line. 

The rock of the dikes is dark gray and rather fine grained, 
'ha viag the genCl"fll appearance of a diabase or finc diorite, and 
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is composed of fcldspar, hornblende, and augite. The feldspar 
is almost wholly plagioc11l.Se, and hornblende predominates 
decidedly over augite. The rock therefore has the composition 
of an augite diorite t.hat is rather poor in feldspar. In mass, 
however, it has a distinctly gabbroie appearance, and, as the 
proportion of feldspar is so Hmall, it seems probable that the 
rock was primarily a gabbro or diabase in ,,,hich a large part 
of the augitc has been altered to malitic hornblende. This 
can not be determined, for the roek has bcen so much crushed 
that none of the minemIs retains its original crystal outlines. 
The schistosity of the rock is largely due to the hornblende, 
but the crushing of the rock and the irregular form of the 
dikes show that they have been subjected to considerable 
deformation. 

The gabbro dikes show about the same st.ructural relations 
to the inclosing rocks and the same amount of deformation as 
the mus('ovite-hiotite granite and must be of the same geneml 
age-that is, probably late Paleozoic. Further t.han that noth~ 
ing is known of their age. There are no other dikes of the 
sort with which they C2n be correlated, except possihly some 
dikes of similar rock in the Dalton quadrangle. 

The dikes ,,,,eather at about the same rate as the indosing 
Great Smoky formation, with no characteristic resultant topog
raphy. Outcrops are scarce, but. the surface along the course 
of each dike is strewn with much residual material. Their 
effect 011 the soils is negligible. 

SURFICIAl, DEPOSITS. 

At many places in the quadrangle, along and neal' the 
rivers, there are irregular deposits of gravel, ranging from 
rat.her fine materials to large cobbles and small bowlders. 
They lie at various altitudes, the highest standing more than 
100 feet above the present beds of the streams. They are not 
sufficiently continuous or definite in form to be called terraces, 
nor do they lie at a sufficiently uniform altitude to be corre
lated with a former stage of the streams. Their origin has not 
been satisfactorily determined. They seem t.o be identical with 
deposits which are found in similar sit.uations in much of the 
southern part of the Appalachian province and which ha\'e 
been thought to belong in part to the Lafayette formation and 
in part to the Columbia group, and thus to be of late Tertiary 
and Quat-ernary Their relation to t.he topogmphy and to 
former of erosion is not clear, and it win be neces-
eary to make a systematic study of these gravois over a lar,e:e 
area before satisfactory conclusions regarding them can be 
drawn. 

In the plateau areas much of the lower ground is covered 
with a thin 'wash of sand and residual quartz gravel derived 
from the dlopes. Neal' the base of some of the mountains these 
deposits a.rc fairly thick and in some places they contain placer 
gold. 

Here and there along the l'ivers nnd larger creeks arc ann vial 
deposits of gravel, sand, and silt, constituting flood plains, 
which are generally narrow. Their thickneHs is unknown, 
but it must be slight, as all the streams are actively cutting 
down and tiow over rock bot.toms for the greater part of their 
courses. 

STRUCTURE. 

GF.NERAJ, FEATURES. 

The rocks of the Ellijay quadrangle have undergone many 
changes in form and position, having been folded, faulted, 
crushed, and greatly metamorphosed. The strata must have 
becn originally \a~most horizontal but are now nearly every
where inclined, their edges appearing at the surface. In the 
area occupied by Cambrian roeks the struct.ure ean generally 
be worked out by carefully mnpping the distinctive beds, but 
in the Archean area the masses of the same sort of rock are so 
great and distinctive beds are so rare that it is difficult to dis
cover the larger features of the deformation, although the rocks 
have obviously been greatly disturbed. Most of the igneous 
masses ca.n be mapped "without. much difficulty, but they afford 
little help in working out the structure, as they are intrusive 
and their original position and shape are not known. 

The broad structural features of the Ellijay quadrangle con
sist of a s,ync1inal basin in the northwestern paTt and what 
seems to be an anticlinal fold in the southf'zstern part. The 
synclinal basin contains one principal trough, complicated by 
smaller folds and broken by large thrust faults, and several 
parallel minor troughs on each side. The principal trough 
coincides with the longitudinal valley, and in its nxis, along 
the valley bottom, are the youngest stratified rocks of the 
quadrangle. The main uplift was in the southeastern part of 
the quadrangle, where the oldest formations now stand at con
siderably greater altitudes than the younger rocks in the 
longitudinal valley. The Cam brinn formations are as a rule 
more highly metamorphosed toward the south side of the 
q uadrangle, hut in one or two of them the metamorphism is 
greater near the middle of the quadrangle than toward the 
north and south sides. The ArehE'an rocks have been meta
morphosed to about the same extent everywhere throughout 
the quadrangle. 

A line drawn from Talona Mountain, on the west. side of the 
quadrangle, to Grassy Gap, on the east side, would mark the 
approximate position of an axis of pronounced change of 
structural trend. North of that line general structural trend 
is nearly everywhere northeast-south \vest, although in some 
places in the northeast part of the quadrangle the loeal trend 
is northwest~southeast or even west-east. For 5 or 6 miles 
south of the line the trend is nearly north-south, and along 
the southern border of the quadrangle it is northwest-southeast. 
Thus for about two-thirds of the way across the quadranglc 
from its north side the formations, folds, faults, and cleavage 
planes have nearly everywhere a south"west trend and for fj or 
6 miles farther a general south ward trend, but near the south 
side of the quadrangle t.hey swing more or less sharply south
eastward. 

FOLDING. 

Synclinal ba8in.~The structure of the synclinal basin, nt 
least in the principal trough, differs somewhat from that of the 
rest of the quadrangle. The area as a whole is characterized 
by close folding, the strata on opposite sides of the axis heing 
nearly parallel in most of the folds. For miles fU.~ross the 
strike in parts of the area, and apparently nearly everywhere, 
the beds dip southeastward, but the later schistosity and the 
cleavage also dip southeastward, and in places where the bed
ding is nearly obliterated by those structures their dip is likely 
to be mista.ken for the dip of the strata. In reality the beds 
in some places are vertical or dip northwestward and here and 
there are almost horizontal. The predominating dip, however, 
is ()OO-75° SE., a.nd the strata in the greater part of the area 
are therefore almost on edge. 

The part of the quadrangle northwest of the longitudinal 
valley iH occupied wholly by the Great Smoky formation. 
Even if that formation is as much as 6000 feet thick it must 
be folded IL number of times, as the belt in which it is exposed 
is about 18 miles wide, but the ext.reme alteration of much of 
the formation and its bck of distinctive heds make any det.er
mination of the folds nearly impossible. Since the Ellijay 
quadrangle was Rtudicd detailed mapping on a large scale, in 
which individual distinctive beds were traced as far as pos
sible, has been done by F. B. Laney in the Ducktown mining 
uistrict, a part of which lies in the Ellijay quadrangle and all 
of which is occupied by the Great Smoky formation. That 
work has Hhown that the bcds are very closely folded, the folds 
being overturned to the northwest, and that the larger folds 
are ~omplicated by many minor ones, so that both the strike 
and the dip of the beds are highly irregular. It has also 
shown that faults are more llumerous than had been supposed. 

Longdud'inal valky.-Along t.he valley the number of for
mations and their lithologic differences permit the structure to 
be worked out in detail. As the higher formations OCel11" only 
in or along the sides of the valley, the Great Smoky formation 
oecupying most of the Hynclinal basin, the principal trough is 
in general a TIlther deeply infolded crease in the stratu. It is 
not, however, a simple fold, for throughout much of its length 
it consists of a centTIlI subordinate anticline with a Ulinor svn
cline on each side (section D-D ofstrneture-section sheet). VAt 
the north side of the quadra,ngle the trough is wider and 
includes several subordinate anticlines (sections B-B and C-C). 
The complex structure appears to be confined to thc part of the 
valley north of Cherrylog, several miles north of which place 
the central anticline disappears. South of Cherrylog the 
h'ough is a single narrow, closely folded syncline, overturned 
toward the northwest (section G-G), and from Ellijay south
ward the beds dip gently eastward, those forming the east wall 
of the valley being inverted (section I-I). 

The structure of the valley is further complicated by t.hrust 
faults along or close to the axes of the subordinate synclines, 
separating the rocks into long, narrow blocks of gen'emlly 
southeastward-dipping beds and greatly obscuring the original 
folding. The sections on the st.ructure-section sheet will give 
a better understanding of the strueture and the probable 
deformation than can be conveyed by an extended verbal 
explanation. 

Anticlinal area.-The Archean rocks in the southeastern 
half of the quadrangle do not differ radieally in structure from 
the Camhrian rocks, but, so fh,r as can be discovered, are 
broken by no such extensive faults as occur in the longitudinal 
valley. The rocks show considerable evidence of folding, but 
their predominant structures, everywhere obvious, have been 
produced by metamorphism. As the rocks are mostly of sedi
ment'lry origin, it is possible to work out some of the larger 
features of the folding, especially in the northeastern part of 
the quadrangle, where the black schist belle; oecur (section 
B-B), and about the infolded bodies of the Great Smoky for
mation in the eentral part of the quadrangle. Presumably 
the Archean rocks are in phwes faulted, but because of the 
lack of distinctive beds or of other means of working out the 
details of their structure the faults have not been found. 

The Archean area probably is in general anticlinal, but the 
data required to determine its structure must be found outside 
the Ellijay quadrangle. The axis of the supposed anticline, as 



nearly as can be determined, traverses the area intruded by the 
Roan gneiss in the southeast corner of the quad rangle, and the 
greater part of' the Archean area within the quadrangle forms 
the northwest limb of the general anticlinal fold. 

In places it is possible to make out some of the minor details 
of the folding. The data obtained lead to the view that in the 
central find northeastern parts of the quadrangle there are 
three subordinate anticlinal folds and at least two synclines. 
The folds are difficult to trace and apparently either die out or 
plunge southward and northeastward, and each fo ld is probably 
eomplicated by minor folding. The most obvious of the fo lds 
is the syncline occupied by the large mass of the Great Smoky 
formation, in the west-central part of the quadrangle. It can 
not be traced south of Dvke nor far northeast of Toccoa River 
and is only about IB miles long, but in its middle portion it 
is pronounced and is probably several thousand feet deep. 
(See sections E- E, F-F, and G-G.) The other folds are so 
obscure and have so little effect OIl the ~m~al distribution of tlle 
rocks that they lleed not be described in detail. 

Cross axis.- A line drawn northwestward across the quad
rangle from Grassy Gap through Cherrylog represen ts approx
imately the position of an axis of cross warping. As explained 
under the heading "Geologic history" (p. 10), this line is pre
sumably not an axis of actual warping but is nearly in the 
position of the greatest northwestward thrust and hence of 
the greatest vertical component of the folding. The resultant 
effect on the structure of' the region is, however, substantially 
the same as that of' warping. On each side of' the line there 
is a noticeable fan structure, that on the nOl'thelJl'lt side plung
ing northeastward and that on the southwest side plunging 
southward. 

This is not very apparent witllin the Ellijay quadrangle, 
and, in fact, in order to get a com prehensive view of such 
larger structures it is necessary to know the structure of a 
region com prising at least six quadrangles. Something of the 
northeastward-plunging structures is shown, however, in the 
northern part of the E IlUay quadrangle by the disappearance 
of the anticlines, the opening ou t of the synclines, and the 
coming in of higher formations northeastward. The mapping 
of the Ducktown milling district on a large scale has revealed the 
same nortlleastward-plunging structures in that area. E nough 
reconnaissance work has been done in the Dalton and ~uwanec 
quadrangles to show that the folds there have a corresponding 
southward and southwestward plunge, although there is little 
evidence of it in the Ellijay quadmug-le. The cross axis does 
not secm to be so pronounced in the Arche-du as in the Cam
brian and it appears to be somewhat complicated in t.he 
Archean by ot.her nlCtors, but it is nevertheless recognizable. 

F AUT,TING. 

Character.-The faults follow closclv the trend of thc folds 
from which they have been dcvelop~d. All the faults that 
have heen recognized arc of the overthrust type, with the 
thrust from thc southeast or E',ust. The outcrops affo rd little 
direct evidence of faul ting, and the positions of the faults are 
determined prinHuily from the distribution and known secluence 
of the fOl'm!ltions. Severnl of the main faults , howe vcr, can 
easily be traced nearly their whole length, because their out
crops are almost everywhere marked by residual materill l 
from vei ns of quartz and limonite formed in the £'lult fissures, 
t.he veins being so t.hick in phlces that they have been mined 
for iron. In ouly a few places are thc fimlt planes so clearly 
exposed tlwt their attitude ean be determined, but their dip is 
in general probably not very different from that of the faulted 
beds, heing toward the southeast or east at angles ranging fi-om 
3Bo to 75°. 

Chief faulti3.-Five princi pal faultB enter the quadrangle 
from the northeast (fig. B), but two of them die 'out in a few 
miles and a third, the Young Stone Creek £:1ult, merges into 
the ,Murphy fault ncar the line between Fannin and Gilmer 
counties, so that only two persist across the quadrangle. Thosc, 
the )>furphy and the'Vhitestone faults, are the main faults of 
this part of the Appalachian Mountains. Thcy extend north
eastward into the Nantahala quadrangle and southward into 
the Suw!loee quadrangle and possibly some distance beyond. 

The Whitestone frlllit is named from ,"Vhitcstone, in the 
Tnlona Valley, just Olltside the western margin of tile Ellijay 
quadrdngle, where til e Nantahala slate is clearly shown overly
ing the ],furphy marble with a nearly horizontal fault contact 
(fig. 6). It defines the east side of the longitudinal vallcy from 
a point near Marble Hill, in the Suwanee quadrangle, north
ward and northeastward into the western part of the Nan tahala 
quadrangle, where the valley loses much of its definite chur
aeter and the fiw lt dies out northeastward. In the Ellijay 
quadrangle the eastern row of areas of Murphy marble lies 
along or just west of the Whitestone fault. 

The Murphy fault is n!lmed from Murphy, in North Caro
lina, where it is exposed as it crosses Hiwassee River on the 
west side of the town. It is probably the second longest fault 
in the southern part of the Appalachian Mountains, being 
exceeded in length only by the Cartersville fault, wh ich 
extends along the west side of the mountain belt. It extends 
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northeastward nearly to the east side of the Nantahala quad
rangle, and sou thward halfway across the Suwanee quadrangle 
and probably for some distance, perhaps for many miles, into 
the Cartersville quadrangle. It has been traced and mapped 
for about 7{j miles, and its total length must be nearly if not 
full y 100 miles. It defines the west side of the longitudinal 
valley from ·the north boundary of Gilmer Count.y south wa rd 
heyond Jasper in Pickens County. Northeast of the F!lnnin~ 
Gilmer cOlmty line the fault lies along the west base of the 
central ridge di viding the valley and forms tile southenst 
boundary of the w(,f't.ern row of exposures of mflfhlf' . 

I 

I 
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F IGURE 5.-Plan of the faults in the Ellijay quadrangle and adjacent areas. 

T he Young Stone Creek fault, named from a stream that 
runs close to it, splits off fl'Om the Murphy fault near the 
Fannin-Gilmer COUllty line and extends northeastward for 18 
or 20 miles. It appears to die out before reaching Nottely 
River, in the Murphy quadrang-le. It defines the west side of 
the longitudinal valley HS far as it extends, and throughout its 
length appears to follow very closely the upper limit of the 
Tusquitee quartzite. 

The Tusquitee fault, named from T usquitee, in the Nanta.
hala quadrangle, is important in North Carolina and marks 
the position of' It strong flexure in the rocks. I n the Ellija.y 
quadrangle it is of minor importance, but it defines the zone of 
fracture about the northern end of the huge ovel'thrllBt anti
clinal area oecllpied by the Archean rocks. It appeHl'S to dic 
ont a few miles inside the northern border of the quadrangle, 
bu t it has its counterpart in the fault separating t.he Archean 
and Cambrian rocks west of Sharptop Mounwin, at the south 
side of the q Iladl'angle. 

FIGURE 6. - Whitcstone fault in a quarry at \Vilitestoue in '1'alona Valley, 
west or the Ellijay quadrangle. 

lntheupper ps:rtol theplcturetheovcrthrUlltNantsha.l&slatel.shownrostingon the 
}!urphyIU.&rble. 

The un named fault that enters the east side of the quadrangle 
between Reece and I vylog creeks and dies out witIlin a short 
distance is also an important faul t in the Nantahala quad
rangle, where it separates the Archea.n and Cambrian rocks. 
It belongs, with the 'fnsquitee fault, in the geneml zone of 
shearing and frac ture along ·which the Archean rocks ha.ve 
been thrust upon the Cambrian rocks throughout a distance of 
many miles. 

METAMORPHIC STRUCTURE3. 

Schistosity.-The most pronounced met.amorphio structure 
of' the quadrangle is schist.osity, \vhich has been developed 
nearly everywhere and in all sorts of' rocks as a result of' the 

compression to which they have been subjected. Slaty c1euy
a:z;e also hus been produced where the texture of the rock and 
other conditions were fa yorable and is a striking fea ture 
of €lome formations. The dip of the schistosity and of the 
cleavage is in general steep-BBo-oW or rnore--and is nenrly 
everywhere inclined to t.he southeast. The strike and dip of 
the planes of schistosity appear to be more regular than those 
of the strata. They present local irregulari ties duc to differ
ences in the rigidity and in the folding of the beds, and in 
places they divcrge somewhat around harder portions of the 
rock, but in general the cleavage has nearly the same attit.ude 
throughout. t.he quadrangle. Schistosity is on the whole rat.her 
more highly deYcloped in tlw rocks in the southern pal't of 
the quadrangle than in those in the northern part. Some 
of the rocks show abundant evidence of an earlier schistosity 
t.hat has been deformed and upon which a more recent 
schistosity has been superposed. The earlier schistosity is, 
however, a negligible factor in the structure of the quadraogle 
as n whole. 

Psendocong[omerales-A peculiar effect of excessi ve deforma
tion is the production of the pseudoconglomerates found in two 
areas in the quadrangle. What is apparently a conglomerate 
cont.aining abundant quartz pebbles crops out along the rail
road north of East Ellijay, and a similar zone is exposed at a 
numher of places along the road from Ellijay to Santaluca.a 

Both zones are in the Great Smoky formation. The apparent 
pebbles are of white quart.z, generally of rectangular or rhombic 
cross section, and are long and slender, many resembling 
broken-off pieces of four-sided pencils. They have accumu
lated in large quantities where they have weathered out of the 
decomposed rock in cuts. 

Another pseudoconglomerate occurs in the fine-grained 
garnet-mica schist of' the Carolina gneiss in the southeast 
corner of the quadrangle, about 2 miles northeast of H edwig 
and on the main road from Dahlonega south west.1> The appa.r
ent pebbles are of' the same composition and texture as the 
matrix but are slightly denser and more siliceous and there
fore more resistant, al)d they weather out exactly like true 
pebbles. They have a flattened elliptical cross section and 
curved outline, tapering at both ends. Their . most noticeable 
features are their astonishingly large size and their proportions, 
many of them being 1 to 2 inches in diameter at the middle 
and 1 to 3 feet long. 

At all three localities the rocks were at fi rst regarded as con
glomerates, but their rmtl nature and origin were discovered 
later. They appear to ha ve been formed by the close folding, 
crushing, and fracturing of the rocks and the rolling of the 
fragments under great pressure, in the manner described in 
detail under the heading "Geologic history." 

Another striking structural effect of the deformation of the 
rocks of the region is the flattening and crushi ng of the pebbles 
of true conglomerates. This is well displayed in several parts 
of the quadrangle but especially in a zone of conglomerate 
crossing the upper pa.rt of Kells Creek and ptlssing Double 
Knob, Chestnut Gap, and Curt.is, to Franklin Mountain. 

E q ilanalion.-The structure-section sheet shows ten cross 
sections, the locations of which have heen selected with a view 
to illuRt.ra.ting the stmcture of t.he quadranglc and , so far as 
possible, the ma nner in which the structure has been devel
oped. The sections show the rocks as: they would appear in 
the sides of deep trenches cut across the country. The lines at 
the upper edges of the blank spaces show the positi.ons of the 
sections with reference to the map. The vertical and hori
zonta l scales are the same, 'so that thc sections show the actnal 
relief and slope of t.he land surface as well as the actual atti
tudes of the rocks. They represent the structure as it. is 
inferred from surface observations of dip, strike, and other 
features. On the sealc of the map they can not· show the 
mi nute deta ils of structure aud are therefore somewha.t general- · 
ized from observations made in belts a few miles wide alOJ.lg 
the general courses of the sections. A fau lt is indicated on thc 
map by a heavy solid or broken line, and in the sections Lya 
heavy line whose inclinat.ion shows the probable angle of dip, 
tJle arrows indicating the relative directions in which the rocks 
have been moved. 

lJei3cription.-~ll phases of the structure of t.he 10n,!!;itudinal 
valley are shown, from the rather open trongh at the north 
brok.en by four faults (section B-B), through the closely 
pinched syncline near Ellijay with only two faults (sect.ions 
G-G and H-H), to the overturned and broken syncline in the 
southwest corner of the quadnl.llgle (section 1-'1). Sections 
B-R, C-C, D-D, G-G, and I- I are so located as to pass through 
outcrops of the Murphy marble, showing its rclation to the 
other beds ; others are located pl'imurily to show in profile the 
relief of the quadrangle. Section F-F in particular isloea ted 
to exhihit the profile rather than the structure. I t crosses the 
longitudinal valley where that is most pronounced, passes 

~ McCallie. S. "\V., Stretdloo. pehhles from Oooee cooglo1.1Jetltie; .J our. 
Geology. vo l. 14, 1900, p. 55; HOllie notes on schist conglomerate occurri ng in 
Georgia: Idem, vol. 15, 1007, p. 474.. 



through the highest summits of the quadrangle, and crosses 
,the Blue Ridge escarpment at a place where that feature studs 
conspicuously above the Piedmont Plateau. It is remarkable 
in that, although drawn in a northwest-southeast dirL'Ction, it 
crosses the Blue Ridge divide three times. There js perhaps 
no other area in the A ppalachian Mountains 'where a north
west-southeast section would cross the divide so many times. 

A comparison of sections E-B and C-C with sectioll3 F-F, 
G-G, and H-H shows well the difference in closeness of fold
ing between the northern and western parts of' the quadrangle. 
A comparison of sections A-A and I-I with any of those along 
the longitudinal valley wW show the difference in the character 
of the thrust at ttf\ends:'::nnd in front of the great overthrust 
Archean mass. .,. __ ., _', JO.' 

''CmQt6GIC HISTORY. 

PRE-CAMBRIAN TIME. 

The earliest event recorded in the rocks of the Ellijay quad
rangle is the deposition of the sediments now forming a part of 
the Carolina gneiss. Nothing is known of the som·ce of this 
material or of the conditions of its deposition, but it seelllS 
to have consisted of detritus derived from a land SUrnl,Ce of 
considerable relief and to have been deposited as mud, sand, 
and fine grayel. The graphitic schist in the northeastern part 
of the quadrangle , ... HS presumably deposited as carbonaceous 
silt and indicates the existence of plant life on the neighboring 
land. 

The deposition of a great thickness of strata was terminawd 
by uplift of the land and deformation of the rocks, followed 
or perhaps accompanied by the intrusion of the magma that 
formed the granitic layers now interealat.ed among the sedi
mentary beds. Later the material now forming the Roan 
gneiss was intruded, apparently only int.o the lower part of the 
mass of strata, and still later the magma forming the bodies of 
augite-hiotite granite was intruded into the complex. The 
different sorts of igneons rock were erupted at widely separated 
times and the assemblage must represent a very long period. 
During thHt period erosion was in progress on the surfa('e a.nd 
eventually proc.eeded so far that the igneous rocks, which must 
have been intruded at great depths in the earth, were in some 
parts of the region laid hare. Near tIle close of the long period 
of erosion volcanic eruptions occurred in areas some distance 
northeast of the Ellijay quadrangle and quantities of la ya ,,,ere 
poured out upon the surface. In and about the quadrangle no 
volcanic rocks are found and erosion appears to have continued 
until the beginning- of the Paleozoic era.. 

PALEOZOIC ERA. 

CAMRRIAN PEnrOD. 

Great Smoky depos,;tion.-Early in Cambrian time the 
Appalachian reg-ion, 'which had prohably been reduced by 
erosion to a surface of low relief: was gradually submerg'ed and 
the deposition of sediment began again. In the rep;ion of the 
Ellijay quadrangle the submergence appears to have proceeded 
from nort.h to south. The quadrangle, which in earliest Cam
brian time was still dry land, was in vaded from t.he north by 
the sea, and sheets of gravel, sand, and mud,----'.vith a few highly 
calcareous layers, were spread upon the sea. bottom; The 
deposition of coarse and line sediment alternated frequently 
and subsidence was probably not regular and continnous hut 
was doubtless interrupted- hy- short periods of uplift during 
which erosion was accelerated on the neighboring land. No 
remains of animal life have been preserved in the rocks, but 
the occurrence of graphitic beds in the Great Smoky formation 
indicates the existence of plants from which tlle CarhOnllCeOUS 
matter was derived. 

Nantahala deposition.-The deposition of the coarse beds 
was followed by comparatively stable conditions, during which 
a thick sheet of carbonaceous mud 'Nas sprCHd upon the sea 
bottom. Some parts of the slate are highly calcareous but 
contain no remains of organisms. From time to time the 
deposition of mud was briefly interrupted by the dep08ition of 
th.in layers of sand. The Nant.ahala slate extends throughout 
a large area and the Cambrian sea probably covered a greater 
part of the region at the time it was deposited than at any 
other. The neighboring land, which lay somewhere to the 
southellst., must have heen low and fiat, with ~ deep residual 
soil and abundant plant growth. 

Tusquitee deposition.-The accumulation of black mud was 
at length brought to a close and ",flS followed by the deposition 
of quartz sand. A slight uplift seems t.o have .reduced the size 
of the sea a litt.lo and may have caused the change in the 
character of tile sedimentation. A quantity of white Mnd, 
mingled with a little feldspathic material, 'was bronght down 
by the streams and spread evenly over an area of considcrable 
size but. smaller than t.hat over which the mud had been 
deposited. Thc streams still brought down mud and from 
time to time deposited thin layers of it alternately wit.h layers 
of sand. The sea at this time probahly contained some 
animals. No fossils are found in the Tusquiree quartzite, but 
in thc Cartersville quadrangle? southwest of the Ellijay, aJew 
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poorly preRerved LO;'ier Cambrian fossils have been collected 
from the ",Veisner quartzite, which is believed to be of about 
the same age as the Tusquitee. 

BJ'a,~stoum and Valu:yto'llHt deposition. ~ The conditions 
remained fairly un~form throughout the period of accumula
tion of the sand and sandy clay from which the schists and 
slate of the Brasstowll format.ion were formed, but the Hrea 
of deposition seems to have been reduced by further uplift. 
The sediments contained more comparatively fresh detribtl 
material than had been brought by the streams for some time, 
hence erosion was more adive. 

The uplift continued for a time, Uurillg whieb the streams 
brought down detritus tbat was increasingly coarscr, fresher, 
and more varied, but the uplift was apparently due to warp
ing, as the arca of deposit.ion waR not. diminished. In fact the 
Valley town formation is now found in a larger area than the 
Brasstown, hut there is no proof that it originally covered a 
larger area. There were minor oscillations of level and yaria
tions in the character of the deposits, beds of gl'HYel and clay 
being laid down alternately with beds of fine white sand. No 
remains of animal life are preserved in the rocks, but thin beds 
of carbonaceous mud were again formed and the land probably 
bore \Tegetation. Erosion seems to have been most active near 
the middle of the epoch and quieter conditions prevailed dur
ing the deposition of the later beds, which are finer grained 
and composed more largely of residual detrital material. The 
change in conditions of deposition that introduced the next 
epoch of sedimentation was foreshadowed by the formation of 
beds of clay very rich in magnesium and calcium carhonates, 
which were consolidated into dolomite and eventually meta
morphosed into tremo1-itc, and which by later alteration became 
t.he beds of talc at the top of the Valley town formation. 

lIfurphy and Andrews depoI:!Uion.-With the close of the 
Valley town sedimentation a great change took place. Up to 
that time almost all the sediment had heen of detrital origin, 
but t.he deposition of that sort of material then ceHsed and was 
follmved by the formation of cfllcinm and magnesium carbon-

possibly as chemical precipitates, as the bedR haye yielded 
no Such deposition prey ailed over a considemble area 
and continued during the time of the accumulation of the 
material now forming tIle Murphy marhle. 

Afrer a considerable thickness of nearly pure carbonates had 
been accuIllulated detrital depoRition began again, before chem
ical deposition ceased. l\I ueh sand and day was washed in, 
forming the beds that now constitute the Andrews schist. 
The Andrews represents simply the closing stage of the period 
of limestone deposition, when so much detritus was mingled 
with the carbonatell that t.he li1ixture could not form true 
limestone. 

Notte1y dr:powition.~Detrital depositioll \-vas tinany wholly 
resumed, spreading over the sea floor n. great bed of nearly 
pure quartz sand. This sand forms the final record of Lower 
Cambrian time in the area. The Nottely quartzit.e is not very 
widely distributed. It now barely enters the nortll side of the 
Ell~jay "quadrangle, but whet.her it WtlS deposited generally 
over the quadrangle and has been removed by faulting and 
erosion can not be determined. 

Laler Cambr£an events.-l'he history of the quadrangle 
during Middle and Upper Camhrian time is a blank. Strata 
of later age than Lower Camhrian are not found east of the 
Applllachian Valley, but that such beds once ext.ended farther 
e<lst. seems very prohahle, though whether they were deposited 
in t~e 'El~ijay quadrangle is not known. 

LATER PALEOZOIC TIME. 

Earrier defol'lnatio:n.-Little is known of the history of the 
Ellija.y q1j~d:rangk,:atiring most of Paleozoic time. It seems 
finally to have emer6>'C'Ii from the sea rather early in the era, at 
least as ea,rly as 'the close of the Ordovicia.n if not at the close 
of' the Lo;"er Cambrian. The lowering of the surface by 
erosion was sevcTal: times interrupted by uplift, and at least 
two of the uplifts v/ere accompanied by extensive defoTmation 
of t.he rocks. 

The earlier deformation apparently affected no rocks younger 
than Ordovician, and there are other reasons for thinking that 
it. occuned ilt the close of the Ordovician period, when there 
was a widcspread emergence of the land in the Appalachian 
province. Othet' uplifts took place ill the Silurian and Devo
nian periods and the deformation may possihly IUlve occurred 
in one 'Of those .periods. How greatly the strata. were deformed 
is uncertain, as they have heen subjected to further deforma
tion since. The evidence indicates that the beds were con
si(lerauly folded by the earlier movements bnt that the more 
intense foldin~ and faulting was produced by the lat.er. The 
earlier movemcnts, however, resulted in much greatcr meta
morphism of the rocks. The developmcnt of schistosity, the 
partial ohliteration of original)tructnres, and the ,recrystalliza
tion of the rocks occu~red largely during the earlier movement. 

intrnsion.~For a long 1ime after t.he earlier defor
probably no sn1311 part of Paleozoic tiIll,e, t.he history 

of tlw fHea i~ it blank except· as it is recorded by the intrusion 
of tJ,lC gahbro dikes and of the bodies of. mu~covite-:biotite 

granite and pegmatite. The time of intrusion of either is not 
eerta.inly known, hut there is reason to think that t.he granite 
and pegmatite are of Carboniferous age. 

POST-CARBONIFEROUS DEFORMATION. 

Folding and fanlting.-Near the close of the Carboniferous 
period uplift was renewed and the rocks were again subjecwd 
to great compressive force, acting, as elsewhere in the Appa
lachian province, in a general northwest-southeast direction. 
The rocks were 'closely folded and the folds \vere overturned, 
mostly to t.he northwest. As the compression continued the 
folds broke in places where the rocks were being stretched, and 
the fmct-ures thus formed developed into thrust- fautis along 
which t.he rocks were shoved northwestward. The shortening 
of the lateral extent of the formations by the folding and fiwlt
ing must ha ye been very great. 

The main syncline had probably been given its gencral 
form, with its axis not fiJI' from the line of the present lonhritu
dinal valley, in the earlier deformation. men compression 
began again the syncline was deepened and na.rrowed, partly 
because of the arching of the strata along each side. The 
bottom of the trough buckled and was thrown into minor 
anticlines, at least along that part of the fold northeast of 
Whitepath. As the strain increased fracturing OCCUlTed along 
the flanks of the fold, and the rocks of the bottom of the trough 
were thrust. upon the western flank and those of the ellstern 
flank were thrust over the trough. The central anticline also 
broke and its eastern limb was thrust upon its weswrn one. 

This great lateral compr('ssion of the Cambrian strata was 
confined practically to the part of the synclimll basin that is 
included in the Ell~jay quadrangle, in which the Archean 
rocks were thrust farther northwest than elsewhere and the 
Cambrian strata were cOlTespondingly compresserl. Section 
E-E on the strncture-seetion sheet is approximately in the 
position of the axis of greatest northwestward thrust, which 
occurred in a.n area where the Archean contains a greHt body 
of sedimentary rock that appears to have been especially ('om
petent for its transmission. The compressed Cambrian strata 
were, on the contrary, in an area of minimum resistance, an 
Hrea ,,,here the Valley town formation contains no conglomerates 
or other massive beds and the Great Smoky formation includes 
fewer such beds than elsewhere. Hence t.he vertical com
ponent of the folding was greatest along the axis of maximum 
thrust, which thus agrees closely in position with the axis of 
apparent cross warping that sepaJ'3.tes the northeastward and 
south westward pitching fan struetures. 

At its northern and southern ends the great lobe or mass of 
rock thus thrust northwestwa.rd is separated by faults from the 
rocks upon which it has been thrust, but the direction of 
mOYemellt is there nearly pamllcl to the strike of the faults 
and of the strata. There are indications of several minor axes 
of cross folding, especially one in the southwestern part of the 
quadrangle, on the line of the divide extending southwestward 
from Burnt l\-Iounwin. However, the general structure of the 
region and its dynamic history can not be completely worked 
out until the quadrangles bordering the Ellijay on the east, 
south, and west have been studied and mapped. 
MetamorpMsm.~As alrea.dy stated, probably the greater 

part of the dynamic metamorphism of the rocks was produced 
by the earlier deformation. The later deformation, however, 
w"as also accompanied by metamorphism, which, though less 
intense, affect.ed the rocks of a. greater pa.rt of the province. 
In the Ellijay quadrangle the hulk of the metamorphic 
minerals that occur in appare,ntly porphyritic crystals or 
metacrysts--such as garnet, staurolite, kya.nite, and part of the 
biotitfl--were probably developed during the later Qompression. 
Quartz veins, some of them- sulphide bearing, were probably 
formed in the final stages of' 01' after both deformations. 

The recrystallization of parts of some of the formations into 
the masse-B of pseudodiorite de-Bcribed under the heading 
"Stratigraphy" is believed to have taken plaee at grent depths 
during the closing stag-es of the deformation. Under the com
bined influence of heat, pressure, and percolating solutions 
portions of the rock that had the texture and genera 1 com posi
tion of graywacke and were possibly somewhat more calcareous 
than the rest were completely recrystallized into a rock 
resembling granite or quartz diorite. That the formation of 
the copper deposits in the Ducktown district by the replflce
ment of' limestone beds occurred about the same tiIIle seems 
probable. 

The most. apparent cffeet of the metamorphism produced by 
the later deformation was the superimposition of new rock 
structures npon those previously formed. A new schistosity 
was developed in a great part of the area and slaty cleavage 
was developed nearly e\rerywhere. The pebbles of conglom
erates in seveml parts of the quadrangle were squeezed and 
stretched, and the pegmatite dikes and lenses were bent., 
crushed, and sheared. Last of all the rocks were thoroughly 
jointed, but the jointing- may be the result of warping that 
occurred much later. 

The pseudoconglomera.t.es near Ellijay and near Dahlonega, 
described under the heading "Structure," were produced dnring 



the later deformation. Those near Ellijay are explained Il 
as due to the shearing off of fragments of quartz veins, the 
fragments being subsequently crushed and rolled into the 
semblance of squeezed and stretched pebbles. The pseudo
conglomerate near Dahlonega is explained as due to the similar 
shearing off of the crests of plications in the schist, the sheared
off portions being later squeE'zed, rolled, and compacted into 
the form in which they are now found. 

Physiographic development.--It is difficult to decipher the 
physiographic history of the quadnmgle during the deforma
tion from the obscure and fragmentary records preserved in the 
quadrangle and the immediately adjacent region, but the 
general development of the southern Appalachians at that time 
has been partly worked out. The deformation resulted in the 
final withdrawal of the sea from the entire region and the 
upheaval of a great mountain system. The available evidence 
indicates that the main streams of the present Appalachian 
Mountains-those Howing northwestward from the mountains 
into the Appalachian Valley-are antecedent, that is, they 
began Howing in approximately their present courses as the 
land emerged from the sea, and during the uplift they 
deepened their valleys as rapidly as the surface was elevated 
and thus held their courses across the rising mountains. 

MESOZOIC ERA. 

Earlier cycles.-During the Mesozoic era, as probably dur
ing the greater part of the Paleozoic, the southern Appalachian 
region was a land surface undergoing erosion. At first it 
must have had a high and rugged surface, across which the 
main streams flowed northwestward in courses that conformed 
neither to the trend of the mountain ranges nor to the geologic 
structure. In the Ellijay quadrangle Toccoa and N otteJy 
rivers were streams of that sort. As erosion proceeded a large 
part of the surface was eventually reduced almost to a pene
plain, whose altitude was controlled by the local base-level of 
the streams. Probably the southern Appalachian Mountains 
have never been wholly reduced to a peneplain since the last 
great deformation, large areas having always remained as 
residual mountain masses. At several times before the region 
had been wholly reduced to base-level a new uplift. rejuvenated 
the streams and the development of a y01111ger and lower 
peneplain began. Fragments of all the older peneplaius are 
probably preserved somewhere in the mountain region and the 
evidence at hand indicates that at least two and possibly three 
peneplains were developed in the southern Appalachians early 
in the Mesozoic era. 

The surface of the Ellijay quadrangle was probably com
pletely reduced to base-level in the earliest cycle thus recorded. 
The loftiest summits in the quadrangle reach heights of 3800 
to 4100 feet and agree fairly well in altitude with the remnants 
of the oldest recognized peneplain in neighboring quadrangles 
where the mountains are higher. After revival of erosion by 
uplift. a great part of the surface was reduced to a younger 
peneplain, the remnants of which now stand at altitudes of 
2800 to 3000 feet in the Ellijay and neighboring quadrangles. 
There are indications that after another uplift, of only a few 
hundred feet, a third peneplain, the few remnants of which 
have a present altitude of 2400 to 2600 feet, was developed 
over a considerable part of the area. The remnants of this 
peneplain in the Ellijay quadrangle are not very obyious but 
can be easily traced in other parts of the region. The extent 
of the peneplain in the quadrangle is purely conjectural, but 
the fact that so few indications of its existence have been pre
served leads to the view that it could not have occupied m"uch 
more of the present surfuce than do the existing plateaus and 
that residual mountain masses must have had about the same 
extent as at present. 

More or less warping of the surface doubtless accompanied 
each uplift, hence the scattered remnants of each ancient 
peneplain do not now lie everywhere at the same altitude. 
The warping, if it occurred, was, however, so slight or so slow 
that it did not change the general northwestward course of the 
main streams, and it is probable that practically all the area 
was still drained into those streams. 

Adjustment of drainage. - During the upheaval of the 
mountains the main northwestward-flowing streams, such as 
the Toccoa and the N ottely, remained, as has been said, in 
their courses and cut down their valleys across the rising 
mountain ranges. All the tributary drainage, however, must 
have been consequent upon the plications of the deformed sur
face. The tributaries of the first order Howed in the north
east-southwest longitudinal valleys between the rising ridges 
and joined the rivers nearly at right angles, as some of them 
still do. The tributaries of the second order flowed down the 
slopes of the ridges with increasing velocity and erosive power 
as the uplift and plication of the surface continued.. The 
drainage pattern of the first cycle after the upheaval must, 
then, have had a markedly trellised arrangement, at least in 
that part of the area where the surface was thrown into com
paratively regular and parallel folds, the streams being closely 

"Phalen, W. C., On a peculiar cleavage structure :rellembling stretched 
pebbles near Elllja.y, Ga.; Jour. Geology, vol. lS, 1910, P. 561. 
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adjusted to the surface configuration and hence to the geologic 
structure. , 

In the part of the area that was reduced to base-level the 
folds iu the rocks were truncated and the strata were beveled 
by denudation, and belts of rock differing in resistance to 
erosion were thus exposed on the newly formed surface. 
When, by fresh uplift, erosion was again accelerated the sur
face was lowered more rapidly along the belts of rock of least 
resistance. It happens in the Ellijay quadrangle that most of 
the belts of less resistant rock lie along synclinal axes, hence 
the present longitudinal valleys agree closely in position with 
the original synclinal valleys formed by deformation. They 
lie somewhat southeast of the position of the original valleys, 
as the strata and structures dip southeastward and with the 
progressive lowering of the general surface by denudation the 
consequent topographic features have been shifted in that 
direction. 

Many of the streams that were already adjusted to the 
structure were, when rejuvenated by uplift, in substantial 
adjustment to the hardness of the rock: and continued to How in 
practically their old courses, except for the slight southeastward 
shift down the dip. A few streaDlB in the northern part of the 
quadrangle, besides those in the longitudinal valley and its 
neighborhood, have courses adjUBted to the structure or to the 
hardness of the rock and conform rudely to a trellised pattern, 
as stated under the heading "Topography." The courses of 
Young Stone, Cuteane, Papermill, and Rapier creeks and of 
the upper part of Cherrylog Creek lie along the outcrop of the 
Murphy marble and of the more schistose parts of the Valley
town formation, or along lines of weakness due to great faults. 
Hothouse, Weaver, Butler, Wolf, Dooley, Star, Wilscot, and 
Stanley creeks in parts of their coursea flow on more easily 
eroded beds in the Great Smoky and Carolina formations, or 
possibly in some places along minor synclinal axes. Parts of 
Fightingtown Creek and some of its tributaries and perhaps 
parts of Boardtown, Skeenah, and Young Cane creeks are 
similarly adjusted. 

On the other hand the meandering courses of the rivers and 
some of the larger creeks and the manner in which such partly 
adjusted streams as Fightingtown, Sugar, Weaver, Hothouse, 
Hemptown, and Star creeks cross from one longitudinal val
ley to another, Howing for some distance across the strike of 
the rocks, show that other factors ha ve intervened to disturb 
the adjustment of the streams. It is probable that in one of the 
earlier cycles the greater part of the quadrangle was reduced 
so nearly to a plain that the streams were largely free to seek 
new courses wholly unrelated to structure. Local irregu
larities in the next uplift may have diverted some parts of the 
streams and other diversions may have been due to capture by 
tributaries of other streams. It is noteworthy that all but one 
or two of the diversions are to the northwest and this is 
thought to indicate that they are due chieHy to tilt of the 
peneplain in that direction at the time of the next uplift. 
The time at which the diversions occurred is not known, but it 
was doubtless one of the earlier cycles, as the streams appear to 
have been flowing in their present courses during the period 
of the development of the Cumberland peneplain. 

A curious example of lack of adjustment is presented by 
Ellijay Rivet. From the north side of the quadrangle south
ward to Whitepath the valley along the outcrop of the Valley
town and Murphy formations "is occupied by longitudinal 
streams. From Whitepath southward to the head of the val
ley west of Talona Mountain the topography is independent 
of the struct'\lre, except in minor features, and the main drain
age valley is entirely west of the axis of the syncline, across 
which the streams from the east How to the river. Though 
apparently conforming in its general course to the strike of the 
beds, the river does nQt ~ow on the easily eroded Valley town 
and Murphy formations but follows a sinuous course on the 
Great Smoky formation a mile or so west of the synclinal axis. 

Development of the CUnWerland plain.-By another uplift, 
of 500 or 600 feet, the streams were again rejuvenated and 
again began to deepen their valleys and to dissect the new 
plateau. In the cycle thus begun a new factor made itself felt 
in the development of the surface of the area. During pos
sibly all the Paleozoic era the region east and southeast of the 
Appalachian province, as well as the greater part of the pres
ent Piedmont Plateau, was land of unknown extent eastward 
and southward. The streams of at least the western part of 
the land then Howed northwestward into the interior Paleozoic 
sea and continued to How in that direction during a part of 
the Mesozoic era, although their ultimate point of discharge is 
not known. At some time bet.ween the close of the Pennsyl
vanian epoch and the beginning of the Jurassic period the 
greater part of the ancient land, including probably most of 
the region now the Coastal Plain, was submerged by the 
Atlantic. The surface of the southeastern part of the Appa
lachian province was given a slope toward the ocean and the 
streams draining it flowed in that direction. The divide 
between the new southeastward drainageways and the ancient 
streams Howing northwestward was somewhere southeast of the 
present Blue Ridge. 

The streams Howing southeastward had shorter courses, 
steeper grades, and more rapid currents, and they not only 
rapidly reduced to base-level practically all the region drained 
by them but also, by head ward erosion, pushed back the 
divide between themselves and the northwestward-flowing 
streams. They extended the newly reduced surface up to the 
base of the residual mountains and so develo'ped the Blue 
Ridge escarpment, on whose face they had their sources and 
along whose crest the divide became established. 

Certain streams Howing southward to the Gulf had a similar 
advantage over the ancient rivers, and in conjunction with 
those Howing to the Atlantic they developed a new peneplain 
throughout what is now the Piedmont Plateau. The divide 
was pushed so far back. that the new plain extended into the 
southern part of the Ellijay quadrangle and that part of the 
area has since been drained south ward. In the southeastern 
part of the quadrangle the new peneplain seems to have 
extended somewhat farther north than the preceding one and 
to have encroached upon the residual mountains, hence in that 
part of the area the Blue Ridge escarpment is very pronounced. 

While this was going on the streams Howing northwestward 
were also engaged in reducing a part of their basins to base
level and formed an imperfect peneplain on what are now the 
Toccoa and Nottely plateaus and in the basins of Ellijay and 
Cartecay rivers. The same peneplain was developed through
out a large part of the southern Appalachians find is named 
the Cumberland peneplain from its nearly perfect preservation 
on the Cumberland Plateau in eastern Tennessee. Owing to 
the great distance from the sea by the courses of the rivers 
and to local conditions farther downstream the base-level of the 
northwestward-Howing streams was at a greater altitude in the 
mountain part of their courses than that of the streams on the 
Piedmont plain. Hence the imperfectly developed peneplains 
in the basins of those rivers lay 200 feet or so higher than the 
inner margin of the piedmont, but a nearly continuous plateau 
surface can be traced around the end of the Blue Ridge from 
one area to the other and there is little doubt that all are of 
the same age and formed parts of the Cumberland peneplain. 

The streams must have reduced the area to base-level some 
time before the interruption of the cycle by further uplift, as 
all of the rivers of the quadrangle and several of the larger 
creeks, especially Fightingtown, Hothouse, Young Cane, and 
Nimblewill creeks, have very meandering courses, even where 
their valleys are now several hundred feet deep. The mean
ders were formed in the cycle when the streams were flow
ing on the Cumberland peneplain, if not in a still earlier 
cycle, and were inherited when the streams were once more 
reju venated. 

CretaceoU8 uplift.-The Cumberland peneplain was well 
developed, at least about its seaward margin, at the beginning 
of Cretaceous time. Its surface slopes southwest, south, and 
southeast beneath the basal Cretaceous strata at the inner 
margin of the Coastal Plain. It is not certain that all the 
plain is older than Cretaceous, as its development may have 
been progressing inward toward the heads of the streams while 
sediments were being deposited upon its outer margin, but a 
large part of it must be pre-Cretaceous and the rest is at any 
rate of early Cretaceous age if not older. The cycle was 
eventually terminated by uplift, accompanied by broad warp
ing of the uplifted surface, and the streams once more began 
deepening their valleys. 

CENOZOIC ERA. 

TERTIARY PERIOD. 

The record of the Tertiary period in the Ellijay quadrangle 
appears to show continuous downcutting by streams and dis
section of the surface of the Cumberland peneplain, now a 
plateau. In the southern Appalachian region outside the 
mountain belt two more peneplains have been developed since 
the uplift that terminated the development of the Cumberland 
plain, but, owing to the distance of the area from the sea and 
the shortness of the erosion cycles, the streams of the Ellijay 
quadrangle were not able to reduce any of its area to base-level 
and no part of the later peneplains was developed in the quad
rangle. No physiographic features in the quadrangle can be 
defi:r;lJtely assigned to either of the later erosion cycles that the 
region passed through. The gravels found high on the slopes 
along the valleys of the Toccoa and Cartecay and in similar 
places elsewhere in the area may have been deposited during 
a temporary cessation of down cutting by the stTI'ams that was 
directly connected with some of the continental movements 
recorded in other parts of the region, but no definite iuforma
tion on this subject has been obtained. 

During the Tertiary period the topography of the quad
rangle assumed practically its present form. The streams 
intrenched themselves in valleys cut 300 to 500 feet below 
the Cumberland peneplain and many of their meanders were 
preserved during the valley cutting, so that some of the 
deep, narrow valleys are at present very tortuous, the most 
striking being the meandering gorge of TOC('oa River west of 
Wilscot Mountain, described under the heading "TopoWSphy." 
The Blue Ridge escarpment is so pronounced within the quad-



tangle and there is so little plateau snrfa('e at its crest that 
practically no furthcr backward pushing of thc dividc has 
taken place since the formation of the Cumberland peneplain, 
except at Amicalola Falls. At that place a headward-eroding 
tributary of Little Amicalola Creek has captured one of the 
headwaters of Klotz Creek, a tributary of the Cartocay. At 
the point of its capture the beheaded stream, which was flow
ing on a remnant of one of the older peneplains southwest of 
Bucktown Mountain, approached the crest of the escarpment 
so rIosely that a gully down the face of the scarp gnawed baek 
far enough to tap it and turn its whole flow down the present 
cascade. 

The present surface of the quadranglc displays some relation 
between topography and the nature of the underlying rocks. 
The highest mountains are formed largely of conglomerate and 
spangled biotite gneiss that are highly rf'sistant to erosion. 
The spurs Qf the Cohutta Mountains that extend eastward into 
the quadrangle are made up largely of conglomerate and grit, 
'whereas the lower areas on either side arc oceupicd chiefly by 
slaty and schistose rocks. Duncan Ridge and the part of the 
Blue Ridge between Double Head Gap and Winding Stair 
Gap are due chiefly to the resistant qualities of garnet-kyanite 
gneiss, a rock so tough that the resultant topography is the 
most rugged in the area and is characterized by a surface 
abundantly strewn with residual fragments. The longitudinal 
valley baR been eroded along the strike of the Murphy marble 
and the Valley town formation, both of' which are less resistant 
than most of the other formations. The walls of tile yalley 
are formed by the more resistant Tusquitee quartzite and Kan
tahala slate and the central ridge by the harder and coarser 
beds of the Valley town formation. 

On the other hand the same formations and the same sorts 
of rock are found in the Blue lUdge as on the Piedmont 
Plilteau at the south or in the mountain yalleys at the north. 
'Where the escarpment is most pronounced, rising from 1500 
to 1800 feet above thc plateau, the samc formutions are found 
in both and they trend so us to pas!; from the plateau up the 
nwe of the scarp and across the Ridge. 

QUATEltNARY PERIOD. 

Few important events in the physiographic development 
of the quadrangle have occnrred in the Quaternary period. 
Since the latest uplift the streams have not had time to become 
adjusted to the present base-level. They flow for the most 
part of their courses over rock beds, with numerous rapids and 
small falls. Not only the streams of the Tennessee drainage 
basin but a number of those rising on the face of the Rlue 
Ridge escarpment and flowing a('ross the Piedmont have small 
fans at points along their courses where differences in rock 
harclnf'ss or other conditions eause sudden cLanges in grade. 
Along the rivers and one or two of the larger cl'eeks are some 
stret{'hes where the current is slow, the valley bottom has been 
widened slightly, and some alluvial deposit l;as been formed. 

A stream capture of die sort that formed Amiealola Falls is, 
geologically speaking, imminent at another place on Klotz 
Cref'k, where practiCally the whole of thtlt stream will even
tually be diverted, if nothing interferes, by a small tributary 
of Amicalola Creek that is working head ward through the 
pass lIOW traversed by the road frolll Arnie-a lola to Licklog. 
Nothing more than a low fall can be formed at. that place, 
however, as the I'ltreams are still half a mile apart and their 
difIerence in altitude is less than 100 feet. At one or two 
other points along thc escarpment, as on Burnt Mountain and 
in the neighborhood of Grassy Gap, similar captures will pre
sumably occur at some remoter time. 

ECONOMIC GEOLOGY. 
By W. C. PHALEN. 

MINERALS FOU.:'lD, 

The mineral reSOlH'e-es of the Ellijay quadrangle include, 
among the metals, gold, ('opper, iron, manganese, silver, and 
lead, the last three of which are not of much importance, and 
among tho nonmetals such structural materials as mal'hle and 
the lime which may be made from it, building stone oUlCr than 
marble, kaolin, clay, sand, and' gravel, and also road-making 
materia 1 of yal-lOUS kinds. Other miscellaneous nonmetallic 
resources arc mica, talc, abrasive material, graphite, and also 
marble, or dolomite, which is used in the manufacture of 
ctlrbonic acid and Epsom salts HntI as a flux in the copper
smelting operations at Ducktown, Tenn. The mineral springs 
are of some importance and the rb'ers and mountain stre.ams 
furnish cheap and ea.sily available water power for use in the 
mining and lumber industrics and in lighting the towns. 

GOLD. 

Form.~ of occurrence.-Gold occurs in the Ellijay q nadrangle 
in at least two forms-(l) in veins and (2) as free or placer 
gold in gravf'ls which are now or havo been associate(} with 
streams. The quadnmgle also contains gold-bearing saprolite, 
or disintegrated roek in place. The gold-hearing veins arc of 
two killds-(l) those in which the metal is associated with 
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quartz and small amounts of pyrite, chalcopyrite, and other 
minerals and (2) those in which it is assoeiated with sulphides 
alone, with little or no quartz. The veins occur in practically 
all the rocks of the area except the Murphy marble. The gold
bearing gravels represent the residual insoluble portions of 
rock masses long sinc~ decayed; their gold content reprf'sents 
the concentration of the metal which forrm·rly existed in a 
more or less disseminated Rtate in those rock masses. Of the 
different classes of deposits the 140ld-bearing gravels are of 
gl'eat€st importan('c, but even thesc hnve at present little eco
nomic interest and are worked only intermittently, when at all. 
The placer gold deposits include gold-hearing gran·ls found on 
ttl(' hillslopes along stream courses, such as occur northwest of 
Roy post office, where the grayel has been worked for gold as 
high as 100 feet above the present river. Genetic.:'111y the gold 
in the gra yel is secondary and that in the veins is, primary awl 
the gold-be.9.ring veins will therefore be described first. 

Gold-bearing qttartz ve'ins.-The most common type of quartz 
vein in the Ellijay quadranl4le is the fissure vein. These ·veins 
generally conform to the trend of thc inelosing schist or gneiss 
and are tllf'n called interfoliated veins; less comHlonly they 
may occur in other attitudes. They appear also to have 
been formed at different timf'il, for some of them partake of the 
metamorphism of the inclosing rocks, whereas others, ·which 
cut across the schistosity of the inclosing rocks, have been 
formed later. It is probable that quart,.; veins of the same 
genetic class but of different age occur in the same general 
locality. 

The veins differ greatly in thickness, the thinnest being 
mcre films, the thickest measuring several feet across. They 
branch and reunite, inclosing" horse.<J" of wall rook some of 
which constitute a large part of the" vein zone." Many of 
the veins in northwf'ilt Georgia that are only a few inches 
thick contain considerable amounts of gold and some of these 
probably occur in the Ellijay quadrangle. The veins pinch 
and swell and are likely to disappear within very short dis
tances, this fact making systematie mining hazardous. Thc 
veins that are not interfoliated with the inclosing sehist or 
gneiss are generally regarded as more persistent and uniform 
than the interfoliated veins. On the other hand it is probable 
that in this area, al'! in ('ertain other parts of north·west Georgia, 
notably in Cherokee County, some of these conformable quartz 
veins attain lengths as great as 60 or 70 feet. These veins lie 
considerably northwest of the extensive gold-benring belts 
mapped by the Geologi(,.al Survey of Georgia.a 

As stated above, the chief mineral in these veins is quartz, 
whieh mayor may not ('ontain small amounts of sulpL.irIes
pyrite, chalcopyrite, galena, sphalerite, and pOl:lsibly pyrrhotite, 
minerals with whieh the gold is usually aSRoeiated. As a rule 
the quartz is of the compact opalescent or milky variety, with 
hypidiomorphic stru('ture, in some placcs completely crushed 
liud in others without evidl'Tlce of shearinf!: 01' ('rushing such as 
has affected the inelosin.~ country rock. When examined 
under the microscopc the specimens of crushed vein quartz 
give little 01' no internal evidence of tllCir higtory. A grent 
deal of sueh yein material has been completely recry:;talliz('d.'J 

Generally the sulphides haye been weatherf'd and the outerop 
of the veins is marked by a brown stain of iron oxide. The 
presence of sulphides or their decomposition products in the 
veins, however, doel; not necessarily indicate the presence of 
gold, and, on tllf' othf'r hand, their absence does not necessarily 
mean that the veins contain no gold. Very little is known 
about the distribution of the gold in the veins. It is probably 
for the most. part directly associated with the sulphides whcre 
those are present. 

Veiml of the type described aboye are found in seyeral places 
in the Ellijay quadrangle, chiefly in the Carolinn, Great 
Smoky, and Valley town formations. A typical qwntz vein 
occurs a short distance northwest of Roy, Gilmer County, in 
the valley of' Cartecay RiYer. The vein has not been worked 
recently and when visitcd the walls of the shaft had fallen in. 
Tht' yein appears to be'2 to 3 feet thick and to e01lsist of 
bluish~white saccharoidal quartz, the bluish tint resulting in 
places from Bn admixture of country rock. It has probably 
undergone metamorphism, as is indicated by its large content 
of muscoyite. The wall rock eould be determined only from 
mntel'ial on the dump, and footwall and hanging-wall rock 
could not be differentiated. Most of the rock is quartzitic 
and represents a highly siliceous phase of tlle common type 
of the Carolina gneiss of the region. It is virtllHlly an aggre
gation of biotite and quartz, ,,,hich mayor may not contain 
feldspar, and has been called a biotite or mica gneiss. It is 
thought to be a metamorphosed fClTuginous sandstone. Some 
of the ore taken from this vein is said to be among the 
richest ever obuLined in northern Geol'f!ia. The vein appears 
to run nearly east and west and dips steeply to thc north. 
Placer gold has also been obtnined in the viciility. This will 
be rf'ff.l'red to suhsequently. 

a.Jones, S. P., Second report on the gold deposits of Georgia: Bull. 
Georgia Heol. Survey No 19. 1909, map, p. 36. 

b Phalen, W. C .. On a peculiar cleavage structure reselllbling stretched 
pebbles near Ellijay, Ga.: Jour. Geology, vol. 18, 1910, p. 561. 

Other gold-bearing quartz veins in Gilmer County are 
reported in the vicinity of Carte<'ay, Santaluca~ Cherrylog, and 
Licklog. At several localities along or near the great faults of 
the longitudinal yalley are quartz veins associated ,,,ith pyrite, 
clmlcopyrite, and their oxidation products. Among these are 
the Hearcy property, near Ch!'rrylog, where severnl such veins 
ha ve bc<:;n prospected to some extent. Other and similar 
occurrences are reported neal' Santaluca post office, at the head 
of Cutcane Creek, Fannin County, and neal' [md to the east 
of Blackjack Mountain, Dnion County. The gold-bearing 
quartz veins mined near Blairsville, the county Sf'At of Union 
County, eHst of this area, are excellent examples of the quartz 
vein:,; of this general region. They are reported to be con
trolled by the Union Gold Mining Co., which has DIll a 
tunnel on the property. It is reported that five shafts were 
sunk on the line of this tunnel. The gold is associated with 
some pyrite and iron oxide, and the ore was regarded as free
milling. The plant is rather large and well equipped for this 
district but was in a state of decay when visited. The quartz 
veins neal' Blairsville lie near bodies of muscovite-biotite gran
it!', w11ich is probably the latest rock in the region. There is 
probably a genetic relation between the granite bodies and the 
quartz veins. 

Gold has been mined near Chipeta, in Fannin County, in 
placer deposits and in quartz veins. The vein deposits con
sist of numerous small stringers of saccharoidal quartz more or 
less honeycombed with rust-stained cavities. These veinlets 
occur in a saprolite on interbedded grny,,,acke and mica schist. 
The vein quartz was once treated in a mill erected near the 
mine. 

It is probable that there are nnmerous quartz veins of the 
Dahlonega type in Lumpkin County, in the southeastern pal't 
of the quadl'llngle. These veins were formed at or near the 
contact of the mica schist (Carolina gneiss) and the amphiholite 
01' hornblende gneiss (Roan gneiss), 01' along 01' near the con
tact of the mica schist and biotite granite. Veins belonging to 
this class have been workcd extensively near Dahlonega, but 
so far as known none have been worked in the Ellijay quad
rangle. The deposits are in part" stringer leads," to use an 
expression of Beckel'," and in part distinct Yeins, composed of 
a series of flat, lenticular bodies of quartz, conform.9ble with 
the schistosity. The quartz is as a rule compact., milk-white 
or gla:,;sy, of coarse, hypidiomorphic texture, with drusy cav
ities and, rarely, 'with comb strnctlll'e. Milch of the gold is 
primary. Gold is found in the wall rock but principally in 
the quartz. The mode of alteration of the wall rock suggests 
that there may have been two epochs of vein formation, in 
which the physical conditions differed. 

Gold-bearing sulphide deposiu.-The copper deposits of the 
Ducktown region arc traceable in some parts of the northwest 
corner of the EIIUay quadrangle. The large mines of' the dis
trict, hmvever, are farther north. They occur in the mica 
schist of the Great Smoky formation and are associated with 
limestones, which they are thought to replace. The deposits 
are huge tnbular and lenticular masses in which the common 
ore is an aggreg'dte of pyrrhotite, pyrite, chalcopyrite, sphaler
ite, bornite, specularite, magnetite, actinolite, calcite, tremolite, 
quartz, pyroxene, garnet, zoisite, chlorite, micas, graphite, 
titanite, and feldspal's.h The copper content is small, aver
aging not more than 2 pel' cent, and the ore yields, according 
to recent figures, 31.4 pounds of copper and 5 cents in gold 
and Ril vel' to the ton. It should be added, however, that this 
value in preciolls metals is recovered from only a part of the 
Ducktown ores, as some of the casting copper is shipped abroad 
unrefined." The value in precious' metals, however, can not 
be more than 10 cents a ton, or douhle tt1e figurE' giyen above, 
which is much below what is locally supposed to be r('covercd. 
For deseriptions of the sulphide deposits carrying small amounts 
of gold and possibly other precious metals, the reader is referred 
to the section on copper (p. 18). 

Placer deposiu.-The placer deposits are genetically con
neeied with the gold-bearing quartz veins and thc sulphidc 
veins, e:;pecially with the former. They contain gold that has 
been concentrated in stream gravels formed by the disintegra
tion of the quartz yeins and the rocks containing them, the 
insoluble residual material, including gold, having been tmns
ported by water to the stream valleys. They include not only 
gravel in the stream bOtiOIllS and flood plains of the pres
ent time but also gravel terraces formed by streams in pre
vious epochs and hillside gravel, or colluvial deposits. The 
gravel in the lower parts of the valleys iB near the present 
level of the streams and in the stream bedg, and unsuccessful 
attempts have been made to di\'ert streams, as Cartecny River 
near Roy, in order to work stream-bed gravel that is thought 

aBeeker, G. }I~., Reconnaissance of the gold fields of the southern Appala· 
chians: Sixteenth Ann. Rept. U. S. Geol. Survey, pt. 3,1895, pp. 251-331. 
Also Lindgren, Waldemar, The gold deposits of Dahlonega, Ga.: Bull. 
U. S. Geol. Slll· ... ·ey No. 293. 1900. pp. 223--2~, 

bEllllllons, W. B., and Laney. F. B" Preliminary report on the mineral 
deposits of Ducktown, Tenn.: Bull. U. S. Gool. Survey No. 470,1911, pp. 
li'.i1-172. 

aMeCaskey, H. D., Gold, silver, copper, lead, and zinc in the Eastern 
States (mine production): Mineral Resources U. S. for 1908, pt. 1, U. S. Geol. 
Survey, 1909, p.672. 



to be rich. Placer gold has also been obtained on hillsides 
near Hoy. Many rich deposits are found in alluvial fans 
formed at placa'! where small mountain streams emerge into 
the large valleys. Here their flow is arrested and much of 
their burden of' sand, clay, and gravel is deposited. The grayel 
consists principally of pebbles of quartz or, less commonly, of 
the gneiss, slate, and schist of the region, which have remained 
undecayed. The rock fragments are either well rounded or 
subangular. 

The gravel in valleys near gold-bearing quartz veins gen
erally contains gold, and the richer the veins the richer the 
neighboring placers. This association of valuable stream 
gravel and gold-bearing quartz vcins is conspicuous on parts 
of Cartecay River and on Noontootly Creek and some of its 
branches. Even though the presence of placer deposits points 
to the existence of near-by gold-bearing quartz veins, the veins 
may not have been discovered. 

Placer-gold dcposits occur near Whitepath, the more ilnpor
tant lying along White path Creek, as indicated on the 
economic-geology map. They appear to consist of' alluvial 
fans lying at the mouths of gulches between long mountain 
spurs running south west from Aaron Mountain. The gold is 
supposed to have been derived from auriferous quartz veins, 
but though these veins have heen diligently sought they have 
not been found. It is possible, however, that the gold there 
has been derivE'd from stringers of quartz that are too small to 
attract attention. Mining was abandoned some years ago and 
the original workings are now overgrown with brush. The 
total area of the old workings probably does not exceed 50 
acres and much of it has been worked over several times. It 
seems probable, therefore, that the unworked area must be 
rather small. It is rcported that the largest nugget of gold 
ever found in Georgia came from the 'Whitepath placer mine, 
and that it weighed 4~. pounds and was valued at $1100.a 

About 2 miles south of Whitepath, on Little Turniptown 
Creek, placer gold has been obtained in smaH amount. It 
occurs in a narrow gorge and in the adjacent wide expanse of 
bottom land. About a mile northwest of noy post office, in 
the valley of Cartecay River, much work has been done in 
hunting for placer gold. The north side of the river has 
been worked for nearly a quarter of a mile below the small 
stream flO\ving into the river from the north. Little or no 
work IHlS been done on the south side or in tlle bed of the 
main stream. Gold probubly exists in the gravel of tile main 
riyer, and an attempt was made some years ugo to divert the 
river from its present course but without SllcceilS. The gravel 
has been successfully worked to an elevation of 100 feet above 
the stream. The methods employed were very crude and it is 
likely that gold in paying quantities may still be found. The 
workings are very closc to the gold quartz vein described 
above. About 2 miles southeast of Roy, on a small branch 
flowing into Carte-cay Hi ver from the west, placer gold has 
been found in the creek gravel. The workings are more 
than 30 years old. Gold in placer deposits has been obtained 
near Chipeta. The placer workin.6rs are confined to a small 
branch emptying into KoontootIy Creek, a few hundred yards 
northwest of the vein deposits alrcady referred to. Placer gold 
was also found in the valley of Lovengood Creek, one of the 
tributaries of N oontootly Creek from the sOllth west. 

SILVER. 

Some of the gold-bearing quartz veins on the Searcy prop
erty near Cherrylog, Gilmer County, are reported to contain 
small amounts of silver. The ~old and silver content of the 
cupriferous sulphide ores of the Ducktown region has been 
referred to. The amount of precious metals i.n these copper 
ores, as already stated, is extremely small. 

COPPER. 

The following data on copper in the Ellijay quadrangle 
were furnished by W. H. Emmons and F. B. Laney, who 
respectively studied the ore deposits and the geology of the 
Ducktown district during the summers of HHO and 1ml. 

History of discovery.-Copper was discovered in the Duck
town district, a portion of which is included in the north
western part of the Ellijay quadrangle, in 1847, and active 
mining began there in the ea,rly fifties. Prospecting for 
copper began with the discovery and opening of the Ducktown 
mines and quickly spread throughout the region around the 
Ducktown district, resulting in the discovery of a number of 
more or less promising prospects within the Bllijay quadrangle, 
a few of which were opened. The Civil "'Val' caused the 
nearly complete cessation of prospecting and mining. Since 
the war two or three of the most promising of the old pros
pects have been periodically opened, operated for a few 
months, and then abandoned. The most important of these 
are Mine No. 20, the Mobile mine, the Pisgah mine, tbe Sally 
Jane mine, and the ,Jeptha. Patterson mine, all in the Great 
Smoky formation, in the north~est part of the qua.drangle. 

"Yeates, 'v. 8., }fcCallie, s. W., and King, F. P., A preliminary report 
on a part of the gold deposits of Georgia: Bull. Georgia Geol. Survey 
No.4-A, 1396, p. 9. Also J one!:', R. P., Second rf'port on thf' gold deposits of 
Goorgia: Bull. Georgia Geol. Survey ~o. 19, 1909, pp. 270-271. 
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Prospeeting has been done in other places-for example, on 
Young Cane Creek, northeast of Young Cane post office, and 
on the road between Higdons StOl'e and Chestnut Gap, on the 
right bank of Little Fightingtown Creek. 

Mine No. 20.-About 3 miles southwest of Copperhill, and 
about 1. mile northeast of Pierc'eville, a mine known as Mine 
No. 20 was opened in 186101' 1862 by three Cornishmen, James 
Phillips, H.arvey Falls, and Thomas Pill, and was operated by 
them during the greater part of the Ci'v~il "'Val'. About the 
close of the war work 'Nas stopped and the mine remained 
closed until 1877 or 1878, when it was reopened and a consid
erable amount of ore was taken out. Work was continued 
only a short time and the mine was again closed and remained 
idle until it was purchased in 1905 by its present owner, Judge 
Jumes F. Howe, of Knoxville, Tenn. Several test pits and 
two shafts have been sunk in the lode and it is fairly well 
developed by diamond drilling. Only development work was 
done in 1905, and the ore then taken out consisted la.rgely of 
the so-called "black copper," proba.bly chalcocite, which was 
st.ored in sheds nea.r the mine. It was reported that the ore 
thus stored would avera.ge nearly 10 per cent copper. In addi
tion to the "black ('opper" ore there were also several piles 
of yenow sulphide, chalcopyrite, which looked very promising 
and was said to ca.rry nearly 3~ per CE'nt copper. Chalcopyrite 
appears to be more abundant in this ore than in that now 
coming from t.he Ducktown mines. 

The ore body has heen developed for nearly 1000 feet along 
the strike of the lode and 11as been tested in some places to a 
depth of 500 feet. The lode is said to be in places about 30 
feet thick, and taken as a whole it appears to be a promising 
ore body. This lode, like all others in the district, is not a 
simple tabular body but is more or less irregular in outline. 
It probably replaced a limestone lens and therefore lies parallel 
with the bedding of the country rock, which strikes N. 35°_ 
500 E. and dips about 70° SE. The metallic minerals of the 
ore hody include pyrrhotite, pyrite, chalcopyrite, chalcocite, 
sphalerite, and galena. The gangue minerals are actinolite, 
tremolite, zoisite, pyroxene, garnet, quartz, and calcite. The 
heavy silicates, with quartz and calcite, occur commonly as 
rounded or irregular masses in the sulphide ore. The gangue 
minerals are largely calrium-bearing silicates and are charac
teristic of copper deposits that replace limestone. This fact 
and t.he fact that almost pure crystallized limestone occurs in 
the East Tennessee mine, in the Ducktown district, the ore 
and minerals of which are the same as those just described, 
form the basis for assuming a replacement origin for this ore 
body. 

Mub1:le mine.-The .Mobile mine is ncar Pierceville, about 
3t miles southwest of Copperhill, Tenn. It was opened in 
1858 by the Mohile & At.lanta Mining Co. '~'wo shafts, 175 
feet apart, were sunk in the ore hody, one 170 feet. deep, and 
the other 155 feet deep. These shafts wore connected by a 
drift, and from each shaft a drift. was driven along the strike of 
the lode for about 300 feet, thus developing the ore for nearly 
800 feet. A small smelter was erected near the mine, in which 
the are was smelted after heing roasted in open heaps. It is 
reported that the mine was operated successfully until it \vas 
closed in 18tH because oft.he Civil War. Nothing further was 
done until 1891 OJ' 1892, when the propcrty was purchased by 
Mr. Harvey Schafer, of Pittsburgh, who had thc shafts cleaned 
out and ret.imhered and everything put in readiness for active 
work. No mining was done, however, and the workings were 
allowed to refill with water. In 1912 the shafts were caved 
and everything was in a dilapidated state. The pl"operty still 
belonged to the Schafer estate. 

Thc ore body is reported to be lenticular, to have a maxi
mum thickness, near the center, of 3,15 feet, and to thin to a 
few feet at each end. It trends N. 48° E. and dips steeply to 
the southeast. Its outcrop is not clearly exposed but is said to 
hi,l ve been well defined where t.he shafts were put down. 
According to snch reports of the old workings as are available 
the ore carries from 2.~ to 4 per cent of copper. Very little 
"black copper" was found at this place. The ore from this 
mine, as fa~· as could be determined from material Oil the 
dump, is of the Ducktown type-that. is, it consists of pyrrho
tite, pyrite, and chalcopyrite in a gangue of calcium-bearing 
silicate minerals, with quartz and ealcit.e. The country rock 
is the usual graywacke and mica schist of the more highly 
metamorphosed phases of the Great Smoky formation. 

Mount Pisgah prospect.-A so-(',ulled mine, which is only a. 
prospect, is located on Mount Pisgah, about 10 miles south
west of Copperhill, Tenn., and a.bout 11 miles southwest of 
Higdons Store. According to report, the outcrops were dis
covered and a small amount of prospecting was done in the 
late fifties. At different times since then more or less ,"York 
has been done at the place, but apparently with little success. 
At least the workings have thus far failed to progress beyond 
the stage of prospects. 

The ore crops out near the top of a mountain about 400 feet 
above the wagon road at Higdons Store and is difficult of 
access. The ore is chalcopyrite with some pyrite and pyrrho
tite, either in a quartz gangue or intcrstratified with more or 

less silicified layers of the mica schist or mica gneiss that forms 
the country rock. Near the ore is a well-defined band of 
staurolite schist, which trenos northeast-southwest and can be 
traced by disconnected outcrops and by staurolitic debris in t.he 
soil for a considerable distance. An outcrop of pegmatite that 
carries a large quantity of black tourmaline also occurs on the 
top of the ridge near the openings, but no trJceable connec
tion exists between the pegmatite and the copper ores. The 
deposit, is apparently not of the Ducktown type. Careful 
search was made for the gangue minerals that are so charac
teristic of the Ducktown ores-that is, heavy calcium~bearing 
silicates-but without results. The workings consist of two 
shallow shafts and a small amount of tunneling. 

Sally Jane prospect.-Midway between the Mobile mine and 
Copperhill is the Sally Jane prospect, owned by the Harvey 
Schafer estate. It is reported t.o have been opened in the late 
fifties. Two shallow shafts were sunk, one on a hillslope, the 
other near the bank of a small branch near by. No ore was 
found in the shaft. on the hill, but a little "black copper" is 
said to have been takeu from the shaft near the branch. 
Nothing as to the character of the ore could be learned from 
the dump. A hand of staurolite schist is exposed in t.he upper 
shaft and can be traced some distance toward the southwest. 
This band indicates that the prospect may bc at the same 
horizon in t.he series of schists as the Mobile mine. 

Jeptha Patterson prospecf.-The Jeptha Patterson prospect 
consists of two or three caved shafts on a ridge about half a 
mile southwest of Pierceville. The work was done many years 
ago and little remains on the dump to show the chflracter of 
the material taken out. It is reported that a small amount of 
ore, somewhat like that at the Mobile mine, was found, but the 
only evidence confirming this report consists of a few pieces of 
copper-swined rock found in the old dump. The band of 
staurolite schist that occurs at the Mobile mine can be traced 
within a few yards of this prospect, and it therefore seems 
probable that it is at tlle same horizon in the country rock as 
the Mobile mine. 

GenesilJ of the primary ore.-The ore bodies-that is, in 
so far as they are of tlle Ducktown type-are considered by 
Emmons and Laneya as replacements of limestone lenses, a 
conclusion which is supported by several kinds of evidence. 
All the lodes are inclosed in sedimentary rocks, chiefly mica 
schists and graywackes, and, except where faulting has occurred, 
the deposits are parallel to the bedding, of which staurolitic 
beds that parallel some of the lodes for great distances serve as 
reliable markers. The association of ore and gangue minerals 
in the Ducktown lodes is characteristic of deposition at consid
erable depth under pressnre, and it is improbable that spaces 
of so great width (exposures of the ore zone being in some 
places over 200 feet wide) could remain open at the depths at 
which the minerals are believed to have formed. Other facts 
that contravene the idea that the lodes are fissure fillings are 
the absence of characteristic structural features, such as comb 
structure or open spaces or druses lined with banded crusts. 

That. the ores replace limestone is indicated by the fact that 
all the abundant gangue minerals except quartz conta.in con
siderable lime. The lime minerals include the carbonate cal
cite and the silicate minerals actinolite, tremolite, pyroxene, 
garnet, and zoisite. These minerals constitute a considerable 
portion of great masses of the ore. Moreover, in certain places 
in nearly all the mines, masscs of marbleized limestone arc 
inclosed in the ore or in the tremolite or actinolite rock and 
the ore grades along the strike into rock composed almost 
entirely of these two minerals together with calcite. Such 
marbleized masses have not been found outside the ore zone. 

n is probable that the limestones were replaced by magmatic 
waters. The gJ.ngue mi-gerals of the ore zone, with the excep
tion of quartz and calcite, are lime silicates and are typical of 
those associated with ores resulting from the replacement of 
limestones near intI:usive masses .. The ore minerals include 
pyrrhotite, pyrite, chalcopyrite, zinc blcnde, galena, magnetite, 
and specularite. These minerals are intergrown in such manner 
with the calcite and heavy silicates that they must have been 
formed simultaneously with thein. Though the ores are sl?me
what metamorphosed and have been bent and twisted they do 
not exhibit well-defined schistosity, and they were probably 
deposited after the rock that now incloses them and the lime
stone's they replace had been subjected to considerable dynamic 
metamorphism. 

IRON ANn MANGANF...8E. 

Character and locah:on.-Iron and manganese ores occur in 
many placE'S along or near the faults of the longitudinal valley, 
but in comparatively few places is there a sufficient quantity 
to repay systematic development. MOl'lt of the iron ores are 
hydrous ferric oxides, so-called "brown ore," but the analyses 
available arc so incomplete that little can be told about the 
original content of water in the ore, so it is uncertain whether 

aEwuwns, W. H., and Laney, F. B., Preliminary report on the mineral 
depo~its of Duektown, Tenn.: Hull. U. S. Geol. Hurvey No. 470, 1911, pp. 
16a-168. Emmons, W. H., The enrichment of sulphide ores: Bull. U. S. 
Gool. Survey No. 529, 1913, pp.:205-20"7. 



it is turgite, goethite, or limonite. The fact that the ores are 
entirely amorphous shows that they were formed later than tJle 
rocks Witll which they are associated and therefore Hfter the 
periods of deformation (luring which the neighboring rocks 
were affected. Hence the deposits are secondary. 

The deposits are located as follows: 
1. Near the State line between Georgia and North Carolina, 

southwest of Culberson, N. C. -
2. In the vicinity of Blue Ridge, Fannin County. 
3. On the Hearcy property, southwest of Cherrylog, Gilmer 

County. 
4. At Ore Knob, a small and somewhat isolated hill near 

the mouth of Little 'l'urniptown Creek, just e,ast of the Louis
ville & Nashville Railroad, about 4 miles northeHst of Ellijay. 

5. AboUl a mile east of Ellijay, just north of Cartecay River. 
6. Abollt 6 miles southwest of Ellijay, jm,t outside t.he 

Ellijay qnadrangl(', 1~- miles north of Talona station. This 
deposit is at the boundary between the Murphy marble and 
Valley town format.ion. 

Gulbc1'8on.-About a mile southwest of Culberson, near the 
highway between that town and Sweetgum, iron ore oCCllrs 
in the form of residual pebbles in the soil. As the ore is 
kno·wn t.o he very close to or along a main fault it was prob
ahly formed by waters circulating in the fault zone. 

Blue Ridge.-A few openings lurve been made on the 
McKinney property, in the southern part of the town of Blue 
Ridge, Fannin County, just west of the railroad. They are 
opcn cuts that strike with the formation, a little cast of north. 
It is reported that large shipments of iron ore were made from 
this place. Though no manganese ore has been shipped from 
this locnEty, a considel"llble qUHntity is associated with the 
brown iron ore. The iron and manganf'se ores lie ncar the 
fault that extends nlong the ,vest side of the longitudinal valley 
"dlich here seIlIlratf's the slates and schists of the Valleytowll 
formation on the eaElt froUl the Tusquitee qnartzite on the \yest. 
Doth the iron and dIe mflllgimese ore occur in the form of 
nodules in the residual c1ny. On the east side of the ol"e
bearing zone is a narrow beit of quartz impre~nated with iron 
oxide and to some extent with man~anese oxide. Thc quartz 
is mostly compllet but is in places somewhat cellular. The 
ore has been leached from the adjacent formations by water 
circulat.ing in and along the zone of faulting and then depos
ited in lenses or pockets. 

8earcy.-The ore in the Searcy property, south,vest of 
Cherrylog, is associHted with a quartz breccia which is genet
ically connected with the eastern fault. The ore is hi.e:hly 
siliceoll13 nnd therefore not very valuahle. 

Ore K1wb.-Iron ore has been exposed b.y several open cuts 
and pits at Ore Knob, between \Vhitepath and Little Turnip
town creeks, just east of the railroad. Most of' these openings 
are in a qunrtzitic sandst,one or quartzite, tholl~h one test pit 
from which considerable ore has been removed hns a footwall 
of IURtrol1s blue schist, characteristic of dIe Valleytowll forma
tion as expose(l along the road between Blue Ridge and Elli
ja.y. It is reported that several shipments of are were madc 
from the property and that one consisted of 2H carloads. All 
the ore seen lies well aboye drainnge level. 

The rock with which the bulk of the ore is associated 
appears highly siliceous. Along the public road south of Ore 
Knoh, sil \'e1'j' mica schist of the Valley town formation out
crops in several plac('s, east of which lie ore and sandy debns. 
A short distance to the east, in the valley of I.JittIe Turnip
town Creek, the typical blue Nantahala slnte was observed. 
All the ohservations made in this locality indicate dips of 40" 
or more, genenllly to the southeast. The strike of the rocks is 
generHlly east of north but in places swings around nearly to 
north, and ns nearly as could be determined the trend of the 
ore belt conforms closely to that of the adjacent rocks. The 
ore apparently lies along the line of the thrust fault, a fllCt 
that accords with observations on the character of the ore itself, 
some of whidl is a fjuartzite hreccia cemented by iron oxide. 
.Much of the ore is hi?;ltly siliceous, some being a mere film of 
iron oxidc on a (IlIartzitic nucleus. Some of it is black, sug
gesting an admixturc of manganese oxide, but the hulk of the 
material is COUlmon limonite or brown ore. Though the ore 
is siliceous in pm"f., much of it is very pure, and the study of 
that already uncovered indicates that with careful culling good 
ore can be had in qnantity large enough to invite the develop
ment of the deposits. 

The orcs appear to have been leached from the surrounding 
rocks and deposited hy desc('nding water, for no sulphides are 
assoeiated with the ore. If this supposition is correct, the 
deposits will be of slight depth but may have considemhle 
linear extent. 

B'a.~t Elb:jay.-The deposits a mile east of EllUay are just 
north of Carteca v River, on the west side of Randall Branch. 
The hill in ,vhich the ore occurs rises about 300 feet above the 
bed of the river. The old workings are now inaceessible, hut 
aceording to reports the ore occurs in at least two veins, a 
main vein and flJlother of less thicknf'ss, which arc exposed in 
H tunnel 200 feet long, driyen f'rom a point near the eHst b11se 
of the hill. In the tunnel a winze was driven nearly ,1)0 feet 
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deep, wholly in ore. A surface cut has also been made at one 
point, exposing an oro body said to be 40 feet thick, though 
the thickness shown in the tunnel is only about 25 feet. A 
few open cuts and an old shaft, said to be 70 feet deep, have 
also been sunk on the ore. On the sOllth side of the hill, at 
the roa.dside, another tunnel was evidently started. The ore 
can he traced intermittentlv for several hundred feet northward 
along the hill, and the u~dergronnd and surl1lee observations 
madc indicate that a fairly large hody of ore lics above dTIlin
age level. The strikes of t.he rocks in the immediatc locality, 
anlOng which the hlue Nantahala slnte predominates, are vari
ous, ranging from N. 15° K t.o N. 44° E. The main ore 
body strikes about N: ,30Ll E. and dips 500 HE., its strike and. 
dip thus conforming to that of the inclosing slate. The eOlllltry 
rock to the east is hlue slate, regarded as characteristic Nanta
hala. Farther south, in t.he town of East Ellijay, the smne 
slate crops out along the roadside, striking abollt N. BOLl E. 
and dipping steeply to the southeast. At the bridge over 
Cartecay River the blue slate also crops out. Some of the 
rock in the valley of Randall Branch is grayish mica sehist, 
not characteristic of the Nantahala. The ore appears to lie 
close to a fault contact between the Nantahala slntc and the 
Valley town formation. 

The ore itself is the usual brown ore or limonite. Some of 
it is rather siliceous, but the analyses given below indicate an 
ore of high grade. 

Analyses oJ iron ore east af Ellijay, Ga. 

51.48 54.61 55.71 50.88 
8.29 4.65 '.28 

Phosphorus 1.06 .917 .226 1.90 

Sulphur __ Tmce .148 .01 

Moisture at 212 0 F _ 1.12 

1. Average sample of oro taken across t,he big vein in the main tunnel by 
Hall HI·OS., mining engineel"8, Atlanta. Ga. Ana.lysiH made in the N. P. 
Pratt labora.tory, Atla.nta, Ga. 

2. Ore from veIn in :w.ain tunnel. AIIalysis by .John M. McCandless, 
Atlanta, Ga. 

3. Ore from outcrop. Analysis by Hodge & Evans. Anniston, Ala. 
4. Sample taken entirely across t.he face of vein by S. W McCallie. 

AnalySis made in t.he N. P. Pratt laburatory. At.lanta, Ga. 

These analyses show that the ore contains a fair amount 
of metallic ir~n, much phosphorus, and, with the exception 
of the outcrop sample analyze(l by Hodge & Evans (~o. 3), 
little sulphur. 

Like the ores at Ore Knob, the orcs east of Ellijay appear 
to have been deposited by surface or shallow underground 
waters which leached the iron from the garnet, staurolite, 
pyrite, and ot.her iron-hearing minerals contained in the roeks 
and deposited it in its present position. The planes of schis
tosity in the sIates of this region, especially where the rock is 
at all calcareous, would facilitate the movement of such solu
tions. The movement of such waters would probably be more 
pronounced along the fault, where the ore would he most 
likely to occur in largest. amount. 

Taloua.-Though the deposits near Talona occur just out
side the Ellijay quadnmgle, they will he descrihed here, as 
they are of a type which may prove common in the Ellijay 
quadrangl{>. They occur near the point where Talona Creek 
crosses the Louisville & Nashville Railroad, Hbout It miles 
north of Talona station. Here a thick vein of iron ore has 
been exposed in an open cut on the west side of the valley, 
near the valley floor. The l\Iurphy marble underlies the val
ley and extends a short distance up the hillside to the west. 
The ore oecurs between the marble on the cast and a dull 
reddish brown or blue satiny schistose rock of the Valley town 
formation on the west. The schist strikes N. 20° to :WO E. and 
dips from 40° to 500 SE. In the open cut already excavated 
the ore appears as a practjclllly solid ledge. To judge from 
ore in place, west of the cut, the lead is nearly 50 feet thick, 
although it may not all be solid ore. It can be traced for 
a long distance northward and not so far southward. A spur 
track has Leen built to the railroad and active mining has been 
in progress for several years. 

The ore 'is limonite and doE',s not differ materially from 
that above described. Its origin, however, is distinctly differ
ent in that it apparently does not lie along a fault plane. 
The Murphy marble underlies the valley floor; the schist to 
the west is in the VaUeytovm formation, lying nonnally 
below the marble. Such a contact between insoluble schists 
and a marble offers a natural channel for the descent of 
surface water, and it is possible that iron oxides leached from 
the ferruginous minerals in the adjacent formations may con
centrate along sneh a contact and be subsequently oxidized. 
The ore hody probably extends only to a moderatc depth, but 
the quantity of ore above f!;round-wat.er level ma.y prove to be 
large, for the deposit is of grent extent. 

Two analyses of this OTe, kindly furnished by Mr. H. A. 
Field, of Ellijay, show that the Talona ore is of fairly good 
~rade. Phosphorus is high, but if it does not run any higher 
on further development it is not objectionable. These analyses 
are as follows: 

Metallic irOII 

Manganese _ 

Phosphorus 

Partial analyses of 'l'alona iron ou. 

1. Chlirlel"8 & Hunter, KnOXVIlle, 'I'enn., analysts. 
2. Analysis llla(le by the Virginia Coal & Coke Co. 

49. DO 51.80 
16.50 12.04 

.30 
.37 .67 

Gossan ores.-Gossan ores-the oxidized outcrops of under
lying sulphide veins-occur at many places in the Ducktown 
region, where they are of great importance and have been 
extensiyely worked for iron. As they are worked downward 
the brown oxide gives way to pyrite and chalcopyrite, the 
original ore of copper, and the material is no longer available 
as iron ore. Gossan leads ha ve been located in t.he Ellijay 
quadrangle near Cherrylog nnd a few miles south of Chastain 
Bridge. 

MARBT,E. 

Occurrencc.-The Murphy marble underlies a number of 
long narrow areas in the longitudinal valley. From tlle 
nort.hern horder of the quadrangle southwestward beyond Blue 
Ridge t.hese areas lie in hvo con verging lines along the two 
main faults. Two other area.s that lie in similar structural 
positionR are the one extending southward from a point west 
of ",Vhitepat.h to Turniptown Creek and the one in the valley 
of Fisher Creek, in the southwestern part of the quadrangle. 
There are other arcns near Cherrylog and in the valley of 
Talona Creek, in the Dalton qlladrangle, Hbout 6 miles south of 
Ellijay. The north end of the area last named, which is 
mainly in the Dalton qua.drangle, just touches the wcst edge of 
the Ellijay quadrangle near the railroad crossing west of 
Talona Mountain. 

The northernmost area of marble along the eastern valley 
fault in this quadrangle is near the head of Rapier Creek, a 
small stream flowing northeastward to Nottely River. Though 
of good quality the marble here has not been developed. The 
area appears to be of rather small extent. About lL mile south
west of this locality the marble crops out at the head of Cutcane 
Creek in a narrow band extending some distance downstream. 
In the upper part of the valley the marble appears in ledges at 
the surface, on both sides of the creek, but farther down it is 
covered by alluvium. A little work has been done on the 
marble here. At places still farther southwest, down the creek, 
the marble has been noted hut has not been quarried. For 
some distance to the southwest the marble is cut out bv the 
fault, but it again appears at a pl~e west of Paris Mou~tain, 
from which place sout.hwestward to a point east of Blue Ridge 
it is probably continuous. It crops out at a few phces and has 
heen found. by prospecting at otllers, and at still others there 
are good surnwe indieations of its presence, su('h as outcrops of 
talcose schist or surficial deposits of talc or of the fine white 
siliceous cluy that is produced by the decomposition of the 
ma.rble. The map showing the economic geology indicates 
very closely where the marble may be expected and where it 
should be looked for in prospecting. The courses of the 
creeks, which are almost perfectly strai~ht from northeast to 
80uthwE'st, nre significant in this connection. They coineide 
doscly with t.he lines of faulting a.nd hence with the lines along 
which the marble oeeurs. The course of Cutcane Creek and of' 
the lower part of \Veaver Creek shows strikingly the relation 
between dminage, geologic structure, and rock composition. 

Along the western valley fault the northernmost area of 
marble in this quadrangle is near Culberson, N. C. It has 
been exposed i.n two or three pits near the line between the 
States and has been quarried neal' Culberson. The southern 
end of this area is thought to lie just east of Sweet.gum. There 
is a small area of marble near Arp, and another on Young 
Stone Creek near Cole Crossing, where the ma.rble hns been 
burned for lime. When excavations were made for the piers 
of the railroad bridge over Toccoa .River, southweBt of Mineral 
Bluff, marble was discovered and since then a large pit has 
been dug just west of the bridge to reach the marble. The 
bott.om of this pit is below water level so tha.t the marble is not 
easily accessible and bas t.herefore not been worked. South
wcst of Blue Hidge the marble li~" in a long, narrow strip west 
of the road between Ellijay and Blue Ridge. So far as known 
no marble has been quarried along tllis particular outcrop. 

Marble is rf'ported to occur in the alluvial flat southwest of' 
Cherrylog. It. probably is a small mass in the axis of a 
pinched syncline. Another long, narrow st.rip extends south
ward from the vicinity of Whitepath station. It has been 
located at several points by horings or excavations. The rail
road trestle is nearly in the middle of the strip. It is reported 
tlwt a 70-foot test drill hole was bored 10 to 1.5 feet west of the 
t~estle. The marble is also exposed at the place where the 
puhlic road crosses Whitepath Creek. Galena and pyrite are 
associated with the marble here and also near the mouth of 
Little Turniptown Creek. 

The broadest expanse of marhle in the quadrangle underlies 
probably the greater part of the broad valley just east of the 



junction of Turnipwwn and Little Turniptown creeks. At 
several points it has been prospected with the drill. It crops 
out in the bed of Turniptown Creek but for the most part is 
covered to various depths ,villi the valley alluvium. So far as 
known it has not been "mrked commercially. 

Five or six miles south of Ellijay, in the valley of Talona 
Creek, the marhle crops out at the he.:ld of a tributary of that 
creek which lies along the railroad. The marble was located 
at a point in the creek due west of the railroad crossing and it 
probably extends north of this place, for the soil along the 
road at the place where it turns abruptly to the northwest 
strongly suggests the presence of an underlying limestone. 
The marble just referred to is the north end of a mass that 
extends sout}l\vard along the valley of' Talona Creek beyond 
Whitestone station. This strip, except its northern cnd, lies 
outside the Ellijay quadmngle. Marble has not been found 
everywhere in this strip, but the configuration of the surface 
and the relations of the rocks indicate that the valley is every
where underlain by the marble. In the Dalton quadrangle, at 
Whitestone (see fig. 7) and at a place north of Talona station 
on the west side of the valley, the marble has been worked to 
some extent and its character and relations are known. In 
describing the eharacter of the marble in this general area, 
therefore, recourse will be had to observations made at these 
two places. 
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chalcopyrite, galenite, and pyrite have been observed in small 
quantity. In geQeral it may be said that all accessory min
erals are objectionable, chiefly because on weathering they 
affect the durability and appearance of the marblej and mica, if 
arranged in definite planes, may be prejudicial to the strength. 

No testa on the crushing strength of the marble from this 
quadrangle have been made, but tests made on I-inch cubes 
of the marble from Pickens County ga\ye a compressive 
strength of 10,204 to 13,900 pounds per sqnare inch. 

In general it may be stated that the marble in the Ellijay 
quadrAngle ranks, so far as can be judged f"om physical 
appearances alone, with the marble in Pickens County, which 
is among the best in the country. Its strength, low absorp
tion, and resistance to weathering make it particularly suit
able for exterior work, and its varied colors make it attractive 
for ornamental indoor work. 

Analyse8.-No analyses of Georgia marble have been made 
by the United States Geological Survey, but the first three in 
the following list, from a report of the Geological Survey of 
Georgia,'" arc types of' high magnesian marble from the Ellijay 
quadrangle. The remaining four were furnished to the author 
by Mr. H. A. Field, of E llijay. 

No analyses of low magnesian or nonmagnesian marble 
from the Ellijay quadrangle are given in the reference cited, 
but analyses of such marble from quarries farther south, in 

ll~IGU Rll: 7. - 1!llrphy marble in a. quarry at Whitestone in Talona Valley, just west of the EUijay quadrangle. 
Tbe marl,le eontalns magne5ium carbonate, which 18 extra cted rOl· use In the manufactun> of magnesium 8ulpbate and carbmnc s.clu. 

In tbe soutJnvest corner of the quadrangle t.he marble crops 
ont in large quantit.y in the valley of :Fisher CrCf'.k:. It lies 
well above Fisher Creek and is fa irly accessible to the rail road 
near the mouth of' the creek, so that it" particularly invites 
commercial development. 

Physical propc·rties.-The marble in the Ellijay quadrangle 
is ehiefly white, bluish gray, or mottled. Some of it is banded 
with blRck, but the threc shades firl'lt mentioned are commonest. 
Rarely a beautiful flesh-colored variety is obtuiued, as near Cul
berson, N. C. Tn the eastern marble belt, at the west base of 
Hightop Mountllin, t.here is a bed of flesh-colored marble tinged 
with green, closely resembling the marble from the Etowah 
quarries of the Georgia Marble Co., in Pickens County. The 
pink color is regarded as due to the presence of hemat.ite 
crystals. Some flesh-colored marble seen was reported to ha ve 
come from Whitestone. 

A::; a rllie the marble is fine grained, but in several places it 
is coarse grained. Some of it cont...'1ins a considerable percent
age of magucsium carbonate, and at "\Vhitestone the magne
sian or dolomit.ic phase is finely crystalline as compared with 
the non magnesian portioll, which tends to be coarse. This 
statement in gencral holds true for all the Georgia marbles. 
In a boring made by the N. P. Pratt Laboratory Uo. at 
·Whitestone, Gilmer County, the upper 35 feet of the section is 
dolomitic in layers, and it was reported that the rock ,vas mag
nesian in places to a depth of 55 feet. This magnesian phase 
is quarried and shipped. to Atlanta, where it is used by the 
company in the ma.nufacture of carbon dioxide and Epsom 
salts. Part of the marble at Whitestone shows micaceous layern 
which on fresh frHcture are almost invisible. These layers do 
not appear to be nearly so prominent in the dolomitic phase. 
It is possible that the mica is more perfectly developed at tbe 
tops of the outcl'opping beds, for this part of the mas:; was sub
jected to the greatest strain during the overthrust from the east, 
as indicated by its sheared structure, which is well brought out 
by weathering. The overlying rock, structurally speaking, 
which is the Nantahala slate, is well exposed in the 'Vhitestone 
quarries and may be seen in figure 6 (p. 9). The contact 
between the Murphy marble and Nantahala slate may also be 
seen at this place. Muscovite is a common 3.(!cessory mineral 
in the marble in other parts of the quadrangle, but as a general 
rule it does not occur in sufficient quantity to injure the 
appearance of the marble when weathered, and before weather
ing it is hardly noticeable at all. The other common accessory 
minerals are tremolite, qua~tz, and hornblende. besides the min
erals biotite, graphite, and hematite, to which the differen t 
shades ot.her than white are due j and among the sulphides 

EUljay 

Pickens County, show a range of magnesia (MgO) from 0.75 
to 1.12 per cent. 

.A.nalyJles of marble/rom the BU~iay quadrangle and 'Oicinity. 

In.oluble 
MgO. F".O~. M.O,. ~ .. ~~ 

L ."...ou 
ignitIon. 

"----- ------1- - - -
81.l'iB 21.30 0.24 0.10 47.26 100.43 
81.61 21.06 .78 1.01 46.40 100. g5 
81.89 

""I •

74

1 

1,73 undet. 
M.74 1.39 .2li 1.78 43.44 100.60 
l'i2. M '.63 .M .Im 44.00 99.98 
52.66 2.4,') .22 .W 44.03 99.86 
53.10 1.:31 .28 2.18 43.14 100.01 

No.1. Fme.grailled gray marble frolll the DIckey property, at the brIdge 
of the Louisville & Nashville Railroad over '!'oocoa River. 

No. ~. Fine·grained bluish·gray marble from the Holt property near the 
junction or 1'urnlptown and Little TUl"lliptown creeks. 

No.3. Fine-grained white marble from Fannin County. 
No.4. 'VWte marble from Hemjley, near the railroad bridge. 
No.5. White marble from Hen5ley, Ilear Ray. 
No.6. 'Marble from Talona Creek. 
No.7. Core from a drilling on Holt farm, at junction of Turnlptown and 

Little 'l'urniptown creek5. A type or low magnesian marble from ~ame 
loeation as No.2. 

j}Iiscellaneowl uses.-In addition to its use as a building stone 
the marble from this region is now used also in the manufacture 
of carbon dioxide and Epsom salts (magnesium sulphate), for 
flux in smelting the copper ores of the Ducktown district, and 
for making lime. In general the surface portions of the marble 
may prove suitable for making lime when not adapted, owing 
to cracks and other imperfections, to use as buildinf:!: stone. 
The marble has been burned for lime in Fannin County in the 
vicinity of Cutcane, about 4 miles northeast of Mine~l Bluff, 
and at a point 2 miles farther down Cntcane Creek, and also 
near Cole Crossing on Young Stone Crcek. Marble quarried 
and thrown out about a mile east of Mineral Bluff has been 
used for making lime, and somc quarried in Gilmer County on 
the Holt property, near the junction of Turniptown and Little 
Turniptown creeks, has been so used; also blocks quarried in 
places along Talona Creek. 

BUILDING STONE OTHER THAN MARBLE. 

Building stones other than marble occur abundantly in the 
Ellijay quadrangle, hut they are not of exceptionally superior 
qllality and though they may be of value for local use they 
probably will not be shipped far. The Great Smoky forma
tion and the Carolina gneiss, made up chiefly of mica schist, 

a McCallie, S. 'V . Marbles of Georgia: Bull. Geol. Survey Georgia No.1, 
2d ed.. 1907, p. 109. 

quartzose schist, and gneiss, contain the greatest amount of 
building stone. Some of the denser and less foliated pOltions 
of the spangled biotite gneiss of the upper part of the Great 
Smoky formation might serve well for rough mas...;;ive work, 
such as bridge abutments and masonry dams, as the rock is 
dense, tough, and massi ve. A large part of the quartzi te and 
fine and even grained graywacke of the same formation might 
be used in tile same way where staining would not ma.ke mueh 
difference, hut the rock contains some pyrite, which unnts it 
for fin er work. 

The main granite masses of the area are found in the valley 
of Hemptown Creek, Fannin Connty, and on Anderson Creek, 
Union County. Those on Hemptown Creek are well exposed 
and project above the valley bottom in the adjaccnt hills to 
the north. A few smaller masses of granite were obsel'\'ed in 
the hills between H emptown and Camp creeeks. This ~ranite, 
as will be observed from the map, occurs as small bosses, and 
that on Hemptown Creek is comparatively fresh. The granite 
area on Anderson Creek has been mapped from the smface 
granitic dehris and is not exposed. The granite on Hemp
town Creek is gneissoid in structure and might properly be 
termed a gneiss. 'V cathering does not discolor it. and at a 
distance it appears perfectly white. The feldspars become 
white when kaolinized and the quartz particles stand out in 
relief. .Muscovite is present though not. abundant. Some 
parts of the rock, which contain biotite, are stained brown by 
weathering, the stain being produced by iron oxide. These 
granite masses are so far from thc railway that they are of 
little or no commercial \'alne at the present time. 

Conglomerate of various texture and homogeneity occurs in 
many places in the quadrangle. Some of the more uuiform 
beds that contain pebbles of 1ll0derJ.tc and uniform size and a 
sufficiently dense matrix would serve well for massive masonry 
constmction. Much of the conglomerate and the quartzite and 
sandstone are too greatly sheared or too heterogeneous to make 
good building stone. 

KAOLlN AND CLAY. 

Kaolin.-Kaolin, a hydrous aluminum silicate, results in 
this area from the disintegration and decomposit.ion of the 
feldspar that occurs in veins or dikes of pegmat.ite, a coarsely 
crystalline rock composed chiefly of quartz and feldspar hut 
which may also contain mica. In a region so extensively 
intruded by pegmatite bodies, some of them of great size, 
deposits of both feldspar and kaolin might be expected, but 
none are known to have becn worked. No large crystals of 
feldspar were noted, nor were any masses of that mineral seen 
in the pegmatite. The residual soil associated with some of the 
pegmatite bodies is largely made up of kaolin, but it contains 
also considerable grit or finely divided quartz, which makes it. 
of local value as a scouring material. As a general rule the 
pegmatite bodies in thc southwestern part of the quadrangle 
looked more promising as sources of kaolin than those of the 
southeastern part. One reason for this is that in t.he south
western part the residual mantle of disintegmtion and decom
positiou containing kaolin is thicker than in the mountains of 
the southeastem part, where the residual clay and kaolin have 
been washed away. The bodies of pegmatite in the sout.heast
ern part, howeyer, are of economic interest on account of their 
mica content, which will be described later. " 

Some kaolinized pegmat.ite masses near Roy, CHrtecay, and 
Licklog, Gilmer County, are' of great areal extent, especially 
those in the vicinity of Cflrtecay. Alon~ the main highway 
about 2& miles sOlltheast pf Roy, on the hillsides nortb of tIle 
creek, there are exposures of tJlOroughly kaolinized pegmatite. 
The kaolin is mixed ""ith quartz. About a TIlile south of 
Licklog post office, on the trail ascending Burnt Mountain, 
masses of pegmatite occur. These have been prospected, but 
not for t.he kaolin contained in them. Some of the largest 
pegmatite masses observed lie just within Dawson County. 
These masses contain, besides feldspar and kaolin, muscovite 
and quartz and in places small pockets of crystallized hema
tite, the last mineral having excited the local interest which has 
resulted in the exploration of tJle deposits. The deposits on 
Burnt Mountain appear to be very small. They are pOffilibly 
of hydrothermal origin, as may be inferred from their banded 
structure. These particular masses may therefore be regarded 
as true veins. Both north and south of Cartecay large masses 
of pegmatite in places cover the surface. The kaolin in this 
general area is associated with much quartz and will probably 
never prove to be of value. It is, moreover, remote from lines 
of tl"'dnsportation. 

Kao1inized feldspar occurs in association with pegmatite 
masses at many places, but the more important deposits havc 
been mentioned. Even some of these are small and of very 
doubtful value, and all are so far from railroads and centers 
of consumption that they may never be of any commercial 
importance. 

Clay.-Clay is abundant in the Ellijay qnadrangle. The 
clay found is an insoluble hydrous aluminum sil ica te resulting 
from the decay of the gneisses, schists, granites, and most other 
rocks of the area. Generally it is mixed with sand and mien. 



Residual clay resulting from the decomposition of such rocks 
covers the surface of almost the entire area, though on the 
hillsides along the streams are colluvial clays, and in the stream 
valleys are alluvial deposits, principally sand, clay, and gravel. 
Though so widely distributed and so abundant, especially in 
the Hood plains of the larger streams, th~ clays have been 
little used, for there are no large towns in the area and hence 
little local demand for them. Material so common as brick 
clay will not bear the cost of transportation to any great dis
tance; hence none of the clay deposits have been worked to 
any material extent. Clay Buitable for making ordinary build
ing brick, vitrified paving brick, drain tile, sewer pipe, term 
cotta, fireproofing, hollow building tile or block tile, and 
pottery will be found in the flood plains and along the edges 
of the larger streams. Bricks made from such clays have been 
used for building the foundations of some houses in Ellijay. 
This clay was obtained in part on the weSt bank of Ellijay 
River, a mile north of the town. A mile southeast of Mineral 
Bluff clay has also been used for making bricks. 

The less siliceous portions of the Valley town formation. con
Risting of talc and sericite slates and andalusite schist, produce, 
when weathered, a stiff, plastic, yellow clay. This clay is char
acteristic of the valleys cut in this formation. It occurs in 
almost unlimited amount and appears to be suitable for making 
the coarser grades of pottery. 

SAND AND GRAVEL. 

Sand and gravel are found in the alluvial deposits along the 
streams. The available supply of sand is more than ample for 
the local needs. Most of the gravel consists of bowlders or 
cobbles of residual vein quartz, not much waterworu and 
generally subangular. Such material might be useful for sur
facing macadamized roads. In the valleys of the larger rivers, 
especially the Toccoa, beds of gravel of uniform and small size 
are found. Not much of this material has been utilized, for 
the railroads through the ares have ballasted their road beds 
with crushed slag from the Ducktown copper smelters and 
crushed marble. 

ROAD-MAKING MATERIAL. 

Road materials are plentiful in the quadrangle and are 
found at many places. Several kinds of rock should furnish 
excellent stone for road surfacing. The gabbro dikes of the 
northwestern part of the quadrangle; the intrusions of Roan 
gneiss, largely made up of hornblende Rnd pyroxene, of the 
eastern and southeastern parts of the area; and the" pseudo
diorite," of which so many residual bowlders are found nearly 
everywhere in the quadrangle, fall in the better class of road 
materials. The fine-grained, dense, tough spangled biotite 
gneiss of the Great Smoky formation should furnish an excel
lent quality of crushed stone. 

Some portions of the Tusquitee quartzite and some of the 
highly siliceous slate of the Valley town formation, which has 
Hat cleavage planes, should afford excellent and cheap flagging. 
Much of it is friable, but portions are tough and of a dense, 
fine grain. Flagstone has been quarried near Mineral Bluff 
and near Blue Ridge. 

MICA. 

Muscovite, or white mica, is 8 constituent of various rocks in 
the Ellijay quadrangle, but the commercial variety, that is, the 
mica that occurs in Hakes of considerable size. is found only 
in pegmatite, a coarse-grained granitic rock. The pegmatite 
occurs in lenses, veins, and irregular masses. Some are trace
able for long distances; others are local. Some of the pegroa
tites in this area were possibly formed by deposition from 
solution, but most of them are regarded as intrusive igneous 
masses. The former, strictly speaking. should be known as 
veins, and the latter as dikes, but the terms are sometimes used 
indiscriminately and there are all gradations between the two. 

4- number of muscovite deposits are known in the Ellijay 
quadrangle, but mica mining has never become well established 
in the region and the amount of development work done at 
most of the mines and prospects has not been great. The 
irregularity of the distribution .of the pegmatite in which the 
mica occurs, and of the mica itself, makes the success of any 
mica-mining venture very uncertain and is probably the chief 
reason for the smallness and irregularity of the industry in this 
area. Most of the mica deposits occur in the southern third 
of the quadrangle and are fouud at various altitudes here and 
thp,re on the Piedmont Plateau and the southern flank and 
summit of the Blue Ridge. The deposits are very similar to 
those of North Carolina, both as to type of cbuntry rock and 
nature of the pegmatite. . 

The following notes on recent development of mica deposits 
in this area are from a report by D. B. Sterrett.a 

During 1907 and 1908 the Pitner Mica Co was developing 
a group of mica mines in Lumpkin and Fannin counties, 6 to 
10 miles northwest of Dahlonega. These mines are in the 
Piedmont Plateau at the foot of the Blue Ridge, on the Blue 

"Mineral Resources U. S. for 1908, pt. 2, U. S. Geol. Survey, 100II, pp. 
749--750. 
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Ridge itself, and in the mountainous country to the north. 
The work has consisted chiefly of prospecting, though some 
mica has been obtained at the same time. The mica in all 
these mines except one is light colored. Portions of it are of 
good quality, though some of it shows "ruling," "wedge," and 
"An structures, clay stai~s, and other faults. 

Among the mines and prospects owned by the Pitner Mica 
Co. are the Ward, Eph Lee, Masters, Graham, and William 
Gooch, yielding Hrum"-colored mica; the Green Vein. F. G. 
Williams, and Sain, yielding light-green mica; and the Matt 
Gooch, yielding dark and partly" specked" mica. The com
pany owns other deposits, which were not visited. The Eph 
Lee, William Gooch, and Green Vein mines are old and have 
not been reopened recently. The otber depoiilits meutioned 
were prospected by the Pitner Mica Co. The Masters, Sain, 
Williams, and Graham mines are a few miles east of Falls post 
office, in the southeastern part of the quadrangle. The Eph 
Lee, Ward, and Green Vein mines are on the top of the Blue 
Ridge near Ward Gap, on the boundary line between Union 
and Lumpkin counties. The William Gooch mine is about a 
mile north of Ward Gap-, and the Matt Gooch mine is near 
Gaddistown, Union County. 

At the Ward mine the mica occurs i.n pegmatite that cuts 
the mica gneiss country rock unconformably. At the Eph 
Lee mine the granitic mica gneiss country rock has been con
torted by small folds and is cut by pegmatite near the axis of 
one of these folds. The pegmatite mass here is not large, 
ranging in thickness from a few inches to 2!- feet. It has 
yielded sheets of mica several inches across. The conntry 
rock at the Masters mine is kyanite-mica gneiss, with variable 
strike and dip. The pegmatite occurs in lenses that are more 
or less connected, and ranges in thickness from a few inches to 
several feet. The main lead of the lenses has been traced 
northeastward for about 75 yards. Branch II veins" or lenses 
of pegmatite occur on the northwest side of the main lead and 
in places yield good mica. Some fair-sized sheet mica has been 
obtained at this mine, together with a large amount of the 
'I ruled" and "A" varieties. The pegmatite at the Graham 
mine strikes N. 60° E. and has a vertical to southeast dip. It 
contains a quartz streak, parallel to its sur:fu.ce, 30 feet long, 
ranging in thickness from a fraction of an inch to 2 feet. 
Where exposed in one opening the pegmatit.e is 10 feet thick. 
A branch streak of pegmatite extending to the northwest is 
exposed at this place. The old workings at the William Gooch 
mine, now badly caved, cover an area about 50 feet wide and 
over 100 feet long in a northeast direction. They consist of 
several pits, shafts, and tunnels, which encountered considerable 
massive quartz. The Green Vein mine was opened by a cut 
20 feet deep, which extends 40 feet back into the side of the 
hill. The mica gneiss country rock strikes north and dips 
30° E. The pegmatite mass, ranging in thickness from 1 to 
5 feet, cuts across it with the same strike and a nearly 
vertical dip. The pegmatite at the Sain mine is very irregular 
in shape and includes "horses" of mica gneiss and diorite. 
The" vein" has a northeast strike and a vertical dip. Several 
tons of mica were found iu pockets within a few feet of the 
surface. Some of the crystals seen were 15 to 18 inches across, 
though cut into smaller plates by "ruling." At the F. G. 
Williams mine the pegmatite has an irregular northwest strike 
and a dip of 20° NE. It cuts across the mica gneiss country 
rock, which has a northeast strike and a southeast dip. Some 
of the mica crystals found were 18 inches across, though some
what "ruled" and A-shaped. At the Matt Gooch mine a 
trench and open cut in a hillside exposed A, pegmatite body at 
least 6 feet thick: with a north strike and a low west dip. The 
pegmatite contains irregular quartz masses and segregations, 
with which the mica is associated. 

Mica has also been mined recently near Hickory Flats and 
on Rock Creek about a mile and a half below the mouth of 
Frozen Branch. It is understood that this mine is owned by 
J. H. White, of Cheye.nne, Wyo. 

TALC. 

One of the chief deposits of talc in the United States is at 
Hewitts, in the Nantahala quadrangle, northeast of the Ellijay. 
These deposits are associated with the Murphy marble, which, 
as already stated. crops out at many places in the Ellijay quad
rangle, though in only one place has talc in large quantity been 
seen where it can be certainly regarded as associated with the 
Murphy marble. The conditions in the Nantahala quadrangle, 
however, indicate that deposits of talc may be discovered along 
the marble belt in the Ellijay quadrangle. 

Talc has been mined in three places in the Ellijay quad
rangle-near Culberson, near Miueral Bluff, and a few miles 
southwest of Blue Ridge. At Culberson the talc is probably 
associated with the Murphy marble. Near Mineral Bluff and 
Blue Ridge this association can not be definitely proved. but at 
both these localities the talc deposits are very near or almost on 
one of the faults along which the marble is known to occur. 
When these deposits were visited only the Blue Ridge deposit 
was being mined, and therefore it is the only one whose relaw 
tions were clearly determined. At this place the talc occurs as 

a vein or lens about 6 feet thick, striking about 220 NE. 
and having an irregular dip. The talc occurs in a slick brown 
clay called umber. The highest-grade talc occurs in small 
masses, weighing 20 pounds or more, embedded in the clay. 
Stratified layers of the umber, of varying colors, are interlam
inated with thin contorted layers of talc. A wall 01' band of 
sandstone of irregular ~trike divides the talc deposit. West 
of this sandstone lie small patches of white talc; east of it talc 
of various colors is found in paying quantities. At a point 
about 100 feet south of the main talc pit the sandstone either 
dies out or plunges downward; at any rate it was not found at 
that point, and the talc deposit there is 40 feet thick, appar
ently the thickness of the two bands east and west of the sand
stone horse to the north. About 200 feet south of the main or 
northernmost pit, or 100 feet south of the 40-foot lens just 
described, the yellow or varicolored phase of the talc disap
pears, but Hoat of white talc is present at the surface. A pit 
beyond the point where the sandstone horse disappears is very 
probably west of the position of the sandstone. A tunnel dug 
about 35 feet below the surface revealed no talc, not even the 
reddish, mottled, impure variety. 

On the whole the talc at this deposit is of good quality. It 
is massive and nearly free from grit. Its relation to the sur
rounding strata and its origin are obscure. It is primarily of 
sedimentary origin. but whether it is a part of the Murphy 
marble or occurs in the Valley town formation is uncertain and 
the regional metamorphism or the metamorphism associated 
with the faults in the region may have recrystallized it in its 
present form. As will be observed from the structure-section 
sheet, the deposit lies in a wedge tapering downward between 
two main faults. Its southward and downward limits are 
unknown, and though it may extend northward no large 
amount of talc has been reported in that direction. 

Powdered foliated talc, such as has been quarried near Blue 
Ridge, is now used instead of mica for imparting luster to wall 
paper. It is also replacing kaolin in the manufacture of paper, 
to which it imparts strength and durability. whereas clay tends 
to make paper brittle. It is also used as a pigment in high
grade paints, and owing to its nonconductivity of heat it is 
used in boiler and pipe covering. It is used as a lubricant, 
and for polishing glass, dressing skins and leather, and sizing 
cotton cloth, as well as in toilet powders and dynamite. Tips 
of gas burners and electrical appliances have been made from 
the better quality of talc found near Blue Ridge. Coarser 
grades and grades that are off color have been used for foundry 
facings. 

At Culberson and southwest'of Mineral Bluff small deposits 
of talc were exploited several years ago. At Mineral Bluff the 
talc occurred in calcareous rock, 4 feet thick, between beds of 
quartzite, about 20 or 25 feet below the top of the Valley town 
formation. The occurrence near Culberson is thought to be 
associated with the Murphy marble and probably represents 
a silicified magnesian phase of a limestone subsequently 
metamorphosed. 

Along the eastern valley fault, east of Blue Ridge, there are 
evidences of talc in a churchyard This deposit has not been 
worked nor even prospected. 

In the neighborhood of East Ellijay, in the Valley town 
formation, the soil seems talcose and may contain a small 
amount of talc. Other deposits of talc probably occur in the 
area. but they can be located only with great difficulty, as the 
material is soft and weathers readily, crumbling away and 
leaving little on the surface to indicate what might be valuable 
deposits below. The more important deposits mentioned above 
are all within short distances of the'railroad. 

ABRASIVE MATERIALS. 

Near the top of the Great Smoky formation there is 
generally a bed of conglomerate. This bed is well exposed on 
Cartecay River not far east of East Ellijay and may be traced 
northeastward for some distance. At its outcrop by the river 
the conglomerate has been quarried for millstones. Many 
other beds in the quadrangle would furnish similar matelial 
and the supply available is far greater than any probable 
future demand. 

Some of the beds in the Great Smoky formation are fine
grained siliceous rocks. The evenness of their texture, the 
sharpneSs of their grain; and the ease with which they are 
worked make them valuable for use in the manufacture of the 
fine~ grades of oilstones and whetstones. Such beds, however, 
are not likely to be uniform in extent, thickness, or texture. 
Material of this kind is plentiful enough to supply all local 
requirements. Some of the beds in the Tusquitee quartzite 
and the more siliceous beds of the Valley town formation also 
furnish fair material for grindstones and whetstones. 

GRAPHITE. 

The Nantahala formation in trus quadrangle is typically a 
graphitic slate, and parts of the Valley town and the Great 
Smoky formations, also are in pla.ces very graphitic. Good, 
clean. reasonably pure graphite was not observed in this area, 
but many beds in the Nantahala and the other two formations 



contain an amount of' graphite sufficiently large for use as a 
coloring agent in fertilizers. The graphitic phases of' the 
Nantahala color the soil black in many places. 

FLUXIKG ROOK. 

Quartz is used as a flux in the copper smelters of the Duck
town district. It has been obtained at Kinsey, in the Murphy 
quadrangle, from the Nottely quartzite, a pure, dense quartzite 
almost like vein quartz in texture. The same bed passes 
through Culberson, extending about 2 miles into the Ellijay 
quadrangle. This rock is worked just at the edge of the quad
rangle by a large quarry which was not in operation when visited. 
The Murphy marble or the magnesian phase of it obtained near 
the iron mine of the North Georgia Marble Co. north of Talona, 
has also been used as a flux in copper smelting. 

WAT.ER RESOUROES. 

lIf1>neral springs.-Copious springs tHe abundant in the 
Ellijay quadrangle, many of them impregnated by mineral 
salis. At Whitepath, about 6 miles northeast of Ellijay. tllere 
are two mineral springs, one chalybeate and the other mag
nesian. The place is a summer resort, with a small hotel and 
cottages. The oxidation of pyrite, which is disseminated 
through nearly all the rocks in the several formations, pro-
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duces alum, which impregnates ground water that emerges in 
alum springs. The main hotel at Ellijay is well supplied with 
spring water from the hills to the northwest. 

Water power.-The Ellijay quadrangle contains gl'cat water 
power resources. It lies in a region of hE'a \'y minfall, of 
greatly fractured and deeply weathered rocks, and most of it. 
has heavy forest coyer, so that its streams flow copiously 
rather constantly throughout the year. Gaging stations have 
been maintained at seycral points in the quadrangle, and the 
data obtained regarding the flow of the streams at those 8tatio03 
haye been published in Water...supply Papers 197, 242,243, 
263, and 283 of the United States Geological Suney. In 
general the results of these measuremcnts show that the maxi
mum flow is about twice the minimum, the proportion varying 
with local conditions and with the season or state of the 
'weather, and that the flow is at all times sufficient to afford 
a steady source of power if adequate reservoirs are provideu 
for its equalization. The maximum flow occurs in spring and 
the minimum in autumn, corresponding roughly with the times 
of maximum and minimum rainfall, but the flow is affected 
by the conditions of the area of run-off and by the melting of 
sno\v at the dose of winter. 

Little use has been made of the water power of the region 
except. locally and in a small way. There are many small 

sawmills and corn mills, and electric power is furnished to 
tile town of Blue Ridge by a plant on Fightingtowll Creek. In 
the southeastern part of the quadrangle a number of streams 
have furnished water for the hydraulic gold mining done in 
that district. Rather elaborate engineering work has been 
undertaken, though not completed, to increase this flow by 
diverting some of the tributaries of Toc('oa RiYer into a tunnel 
through the Blue Ridge. In the abandoned placer-mining 
districts about Chipeta and Whitepath the streams were at 
one time extensively used for hydraulic mining. 

At many places in the quadrangle, especially along Toccoa 
River and some of the larger creeks, a large amount of power 
eould be developed. Some of the streams running down the 
south slope of the Blue Ridge ha ye a rapid fall, ... vhieh would 
in ptn't compensate for their relatively small yolume. At one 
or two places in the quadrangle the conditions are favorable 
for developing considerable power by diverting a stream into 
a neighboring valley that hus much steeper graue than the 
valley in which it is flowing. This is especially possible at 
the gap west of Amicalola Mountain, where a natural diversion 
of Klotz Creek by the head of Amicalola Creek is, geologiCHlly 
speaking, imminent and an artificial diversion could be accom
plished without great expense. 

February, 1912. 
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Scotts Bluff .. 
Port Orford 
Cranberry 
Hartville ... 
Gaines 
Elkland-Tioga. 
Brownsville-Connellsville . 

• it Order by number. 

Va..-Md.-W.va. . ..... I 25 
California 
Ky.-Va.-Tenn. 
Virginia-Maryland 
Virginia-West Virginia 
California 
Tennessee-North Carolina. 
California 
California 
Ala.-Ga.-Tenn. 
Tennessee .. 
Tennessee. 
Tennessee. 
Maryland-Virginia 
Montana. 
Tennessee. 
Virginia-West Virginia. 
Tennes~ee ... 
West Virginia-Maryland 
California 
Wyoming 
California 
West Virginia-Virginia. 
Tennessee. 
West Virginia . 
Alabama. 
Colorado. 
California 
'Montana. 
California 
Tennessee. 
California 
Texas 
California 
Virginia-West Virginia. 
Idaho. 
Kentucky 
Kentucky 
Colorado. 
Oregon. 
Massachusetts-Connecticut. 
California 
Wyoming. 
Tennessee. 
Washington ......... . 
Montana .......... . 
Montana .. 
Colorado. 
Colorado ........... . 
Virginia-Tennessee. 
Colorado. 
Virginia-West Virginia. 
Michigan .. 
California 
Texas 
Utah 
California 
Illinois-Indiana 
Colorado. 
West Virginia-Ohio . 
D. C.-Va.-Md, 
Colorado. 
West Virginia 
Oregon. 
Oklahoma (Ind. Ter.) . 
Tennessee .. 
Texas 
West Virginia . 
Georgia-Alabama. 
Oklahoma (Ind. Ter.) . 
Virginia-North Carolina. 
Illinois-Indiana 
Pennsylvania 
New York-New Jersey 
Indiana. 
South Dakota-Nebraska. 
Washington 
Nebraska 
Nebraska 
Oregon. 
North Carolina-Tennessee .. 
Wyoming. 
Pennsylvanla-New York. 
Pennsylvania . . . 
Pennsylvania .. 

25 
25 
25 
25 
25 
25 

, 25 
25 
25 
25 
25 
25 
25 
25 
25 
25 
25 
25 
50 
50 
25 
25 
25 
25 
25 
25 
25 
25 
25 
25 
25 
25 
25 
25 
.5 
25 
25 
25 
25 
25 
25 
25 
25 
25 
25 
25 
25 
25 
25 
25 
25 
25 
50 
25 
25 
25 
25 
25 
25 
50 
25 
25 
25 
25 
25 
25 
25 
25 
25 
25 
50 

I 25 
50 
25 
25 
25 
25 
25 
25 
25 
25 
25 
25 
25 

t Payment must be made by money order or in cash. 
t These folios are out of stock. ----
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95 
96 
97 
98 
99 

100 
101 
102 
105 
104 
105 
106 
107 
108 
109 
110 
111 
112 
115 
114 
115 
116 
117 
118 
119 
120 
121 
122 
125 
124 
125 
126 
127 
128 
129 
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151 
152 
155 
154 
155 
156 
157 
158 
159 
140 
141 
142 
145 
144 
145 
146 
147 

1148 
149 
150 
151 
152 
155 
154 
155 
156 
157 
158 
159 
160 
161 
162 
165 

§164 
§165 
§166 
§167 
§168 
§169 
§170 
§171 
§172 
§l<5 
§174 
§l<5 
§l<6 
§177 
§l<8 
§179 
§180 
§181 
§182 
§185 
§184 
§185 
§186 
§187 

Gents. 

I Tennessee. 25 
: :: South Dakota . 25 

Columbia. 
Olivet .. 
Parker. South Dakota . 25 

Oklahoma (Ind. Ter.) . 25 Tishomingo 
Mitchell .. 
Alexandria. :: South Dakota . 25 I 

South Dakota . 25 

San Luis. California 25 

ME·o:mui:n~t~si~tuY •• rt' ," ..... : : I ~;~~:~;::;~ ~~2 5;: 
Patoka. Indiana-Illinois 

Washington 
Newcastle. 
Edgemont. 
Cottonwood Falls. 
Latrobe 
Globe ... 
Bisbee 
Huron 
DeSmet. 
Kittanning. 
Asheville ......... . 
Casselton-Fargo 
Greeneville 
Fayetteville 
Silverton ......... . 
Waynesburg. 
Tahlequah .......... . 
Elders Ridge 
Mount Mitohell . 
Rural Valley .. 
Bradshaw Mountains. 
Sundance 
Aladdin 
Clifton 
Rico 
Needle Mountains 
Muscogee 
Ebensburg. 
Beaver. 
Nepesta 
St. Marys 
Dover 
Redding 
Snoqualmie 
Milwaukee Special 
Bald Mountain-Dayton 
Cloud Peak-Fort McKinney. 
Nantahala . 
Amity 
Lancaster-Mineral Point 
Rogersville ........ . 
Pisgah ... 
Joplin District 
Penobscot Bay . 
Devils Tower. 
Roan Mountain . 
Patuxent 
Ouray ... 
Winslow .. 
Ann Arbor. 
Elk Point . . . . . . . , . 
Passaic .. 
Rockland 
Independence. 
Accident-Grantsville . 
Franklin Furnace . 
Philadelphia .. 
Santa Cruz. 
Belle Fourche. 
Aberdeen-Redfield . 
EI Paso 
'Trenton. 
Jamestown-Tower. 
Watkins Glen-Catatonk 
Meroersburg-Chambersburg. 
Engineer Mountain. . 
Warren ... 
Laramie-Sherman 
Johnstown ... 
BirmJngham . 
Sewickley 
Burgettstown-Carnegie 
Foxburg-Clarion 
Pawpaw-Hancock 
Claysville 
Bismarck 
Choptank 
Llano-Burnet. 
Kenova 
Murphysboro-Herrin. 
Apishapa. 
Ellij.y _. 

Wyoming-South-Dakota . . 25 
South Dakota-Nebraska. 25 
Kansas. . . 25 
Pennsylvania 25 
Arizona. . 25 
Arizona. . 25 

, South Dakota . . 25 
South Dakota . 25 
Pennsylvania • . 25 
North Carolina-Tennessee. . 25 
North Dakota-Minnesota 25 
Tennessee-North Carolina. . 25 
Arkansas-Missouri 25 
Colorado . . . . . . . . . . . . 25 
Pennsylvania 25 
Oklahoma. (Ind. Ter.). . . 25 
Pennsylvania 25 
North Carolina-Tennessae. . 25 
Pennsylva.nia 25 
Arizona. 25 
Wyoming-South Dakota. 25 
Wyo.-S. Dak.-Mont. 25 
Arizona. . 25 
Colorado . 25 
Colorado 25 
Oklahoma (Ind. Ter.) . 25 
Pennsylvania . . . . . . , . , 
Pennsylvania 
Colorado. 

. Maryland-Virginia 
Del.-Md.-N. J ... 
California .. 
Washington 
Wisconsin 
Wyoming .. 
Wyoming ........... . 
North Carolina-Tennessee. 
Pennsylvania . 
Wisoonsin-Iowa-Illinois 
Pennsylvania 
N. Carolina-So Carolina 
Missouri-Kansas ... 
Maine 
Wyoming 
Tennessee-North Carolina 
Md.-D. C. 
Colorado ......... . 
Ark.-Okla. Ond. Ter.) .. 
Miohigan. 
S. Dak.-Nebr.-Iowa .. 
New Jersey-New York 
Maine 
Kansas .. 
Md.-Pa.-W. Va .. 
New Jersey .. 
Pa.-N. J.-Del ... 
California .. 
South Dakota .. 
South Dakota . 
Texas 
New Jersey-Pennsylvania .. 
North Dakota. 
New York ... 
Pennsylvania 
Colorado .. 
Pennsylvania-New York 
Wyoming .. 
Pennsylvania, . 
Alabama ... 
Pennsylvania 
Pennsylvania . . 
Pennsylvania .. 
Md.-W. Va.-Pa .. 
Pennsylvania . . 
North Dakota . 
Maryland ... 
Texas 
Ky.-W. Va.-Ohio 
Illinois 
Colorado .......... . 
Ga.-N. C.-Tenn. 

25 
25 
25 
25 
25 
25 
25 
25 
25 
25 
25 
25 
25 
25 
25 
50 
25 
25 
25 
25 
25 
25 
25 
25 
25 
25 
25 
25 
25 
50 
25 
25 
25 
25 
25 
25 
25 
25 
25 
25 
25 
20' 
25 
25 
25 
25 
25 
25 
25 
25 
25 
25 
25 
25 
25 

§ These folios are also published in octavo form . 

Circulars -shOWing tbe location of the area covered by any of the above folios, as well as information concerning'topographlc maps and other puhlications of the Geological Survey. may be had 
on application to the Director, United States Geological Survey, Washington. D. C. 




