DESCRIPTION

INTRODUCTION.

LOCATION AND GENERAL RELATIONS.

The Ellijay quadrangle is bounded by parallels 84° 30’ and
85° 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.
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F16URE 1.—Index map of the vicinity of the Ellijay quadrangle.

The location of the Ellijay quadrangle (No. 187) is shown by the darker ruling. Published folios
describing other quadrangles, indicated by lighter ruling, are the following: Nos. 2, Ring-
gold; 4, Kingston; 6, Chattanooga; 8, Sewanee; 16, Knoxville; 19, Stevenson; 20, Cleve-
land ; 21, Pikeville; 22, McMinnville; 25, Loudon; 27, Morristown; 83, Briceville; 85, Gads-
den; 40, Wartburg; 58, Standingstone; 75, Maynardville; 78, Rome; 116, Asheville; 118,
Greeneville; 143, Nantahala; 147, Pisgah.

The principal towns of the quadrangle are Copperhill, in
Tennessee, 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 topographic features.

APPALACHIAN PROVINCE.
Subdivisions.—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

FIGURE 2.—Map of the southern part of the Appalachian province, show-
ing its physiographic divisions and its relation to the Coastal Plain.

The Ellijay quadrangle is situated in the Piedmont Plateau and Appalachian Mountains, in
northern Georgia and adjacent portions of Tennessee and North Carolina.

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

The central division, 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 Valley of 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 measure
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 sorts 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 district its surface
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 Carolina; 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 remain 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 flat tops. In West Virginia and parts 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 500
feet along the eastern maigin to the crest of the Appalachian
Mountains and thence descending westward to about the same
altitude near 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 about 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 altitude, along
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 western or 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 dastward 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, Potomae, 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 and,
entering a gorge through the plateau, runs westward to the
Ohio. South of Chattanooga the streams flow directly to the
Gulf of Mexico. »

Climate and wvegetation.—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 thickets 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 coves, 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. B

Stratigraphy.—The rocks of the southern part of the Appa- |

lachian province are in part of sedimentary and in part of
igneous 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 surface
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 North 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-
brian age and some large bodies are regarded as late Carbon-
iferous. Many gabbro and diabase dikes are of Triassic or
later age.

The rocks of the Appalachian Valley are mostly sedimentary
and range in age from early Cambrian to early Carboniferous,
but the Silurian and Devonian systems are not well repre-
sented. The strata comprise limestone, shale, sandstone, and
conglomerate, but the calcareous beds predominate.

In the Cumberland Plateau and the region west of it the
rocks are also almost wholly sedimentary and of the same
general age as those of the Appalachian Valley, but the earliest
Cambrian rocks are 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
character is also different, as sandstone and conglomerate make
up a greater part of their bulk, at least in the plateau, and
beds of coal are interstratified here and there.

- Structure—Three distinct kinds of structure occur in the
Appalachian province, each prevailing in a separate area. In
the Cumberland Plateau and the region lying farther west the
strata are generally level and retain their original composition.
In the valley the beds have been steeply tilted, bent into folds,
broken by faults, and to some extent altered into slates. In
the mountain and piedmont districts faults and folds are

important features of the structure, but cleavage and metamor-

phism are equally conspicuous.

The folds and faults of the valley region are about parallel
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 occur. The crests of most of the folds
continue at the same height for great distances, so that they
present the same formations. Not uncommonly adjacent folds
are nearly equal in height, and the same beds appear and
reappear at the surface. Most of the beds dip at angles greater
than 10° in many places the sides of the folds are compressed
until they are parallel. Generally the folds are smallest, most
numerous, and most closely squeezed in thin-bedded rocks,
such as shale and shaly limestone. Perhaps the most striking
feature of the folding is the prevalence of southeastward dips.
In some sections across the southern portion of the Appala-
chian Valley scarcely a bed can be found which dips north-
westward. _

Faults appear on the northwest sides of anticlines, differing
in extent and abundance with the differences in the strata.
Almost every fault plane dips southeastward and is about
parallel to the beds of the upthrust mass. The fractures
extend across beds many thousand feet thick, and in places the
upper strata-are pushed as far as 10 or 15 miles over the lower,
In the central part of the valley of east Tennessee folds are
generally so obscured by faults that the strata form a.series of
narrow overlapping blocks of beds dipping southeastward.

In the Appalachian Mountains the southeastward dips, close

folds, and faults that characterize the Great Valley are repeated.
The strata are also traversed by the minute breaks 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 phase of alteration is somewhat -

developed in the valley as slaty cleavage, but in the mountain
region it is important and in many places obscures all other
structures. All the rocks were subjected to this process, and
the final products of the metamorphism of very different rocks
may be indistinguishable from one another. Throughout the
southern 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
structures. Formations in that region whose original condition
is unchanged are extremely rare, and in many rocks the alter-
ation has obliterated all the original characters. Many beds
that are scarcely altered at the border of the valley can be
traced southeastward through greater and greater changes until
every original feature is lost. :

In most of the sedimentary rocks the bedding planes have
been destroyed by metamorphic action, and even where they
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.
Along these planes or zones of localized motion the original
texture of the rock was largely destroyed by the fractures and
by the growth of new minerals, in many places this alteration
extending through the entire mass of the rock.

General geologic record.—The rocks of the southeastern part
of the Appalachian province—the general region in which the
Ellijay quadrangle is situated—are in- part of igneous and in
part of sedimentary origin. With a few unimportant excep-
tions they fall into two fairly distinct groups—(1) igneous and
metamorphic rocks, including gneiss, schist, granite, diorite,
and similar formations; and (2) sedimentary strata of Paleo-
zoic age. 'The former group is of greater areal extent and is in
general the older. Some of the metamorphic rocks are very
ancient, dating from the earliest known period, but it is
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thought that a part of the igneous rocks were formed after the
sedimentary strata were deposited. The greater part of the
rocks have been more or less metamorphosed, some of the older
gneisses and schists having been so completely altered that
their original character has been quite obscured.

From the relations of the formations and their internal
structures- much of their history can be deduced. Whether
the igneous rocks were solidified within the earth’s mass or
upon its surface is shown by their structures and by their rela-
tions to the inclosing rocks. From the composition, texture,
and structures of the sedimentary rocks much can be learned
regarding the conditions of their deposition, as well as the con-
ditions that existed on the land surface from which their con-
stituents were derived. The attitude of the rocks indicates the
extent -and character of the deformation which they have
undergone since their formation. Their metamorphism throws
light on the magnitude and kind of the deforming stress, as
well as on the other agencies, where there have been any,
which have altered the original characters of the rocks.

The rocks themselves thus yield records covering a long
time, beginning with the earliest geologic period and lasting
until nearly .the close of the Paleozoic era. In like manner
much of the later history of the region can be deduced from its
topography; the character of the surface, the distribution of
the various forms of relief, the courses of the streams, and the
nature of the surficial deposits are among the things that throw
light upon the. physiographic history of the region. The
record in the general region under consideration may be briefly
summarized as follows:

The earliest event was the formation of the great bodies of
gneiss. . Though evidently in part of sedimentary origin, the
rock as a whole discloses but little of its original character, so
that the conditions of its formation are buried in obscurity.
During succeeding epochs masses of igneous rock were intruded
into the gneiss. The time represented by these intrusions was
probably long, as igneous rocks of several sorts were intruded
and later masses cut the earlier.

Next followed a long period of erosion, during which
igneous masses that had solidified at considerable depths in the
earth’s crust were laid bare by the general lowering of the sur-
face and volcanic rocks were erupted upon the surface in some
parts of the region. No volcanic rocks have been found in the
immediate neighborhood of the Ellijay quadrangle.

After more erosion the greater part of the region was sub-

merged at or near the beginning of the Cambrian period, and
sediments that were derived from the waste of the more ancient
rocks and that now form conglomerate, sandstone, shale, and
limestone were laid down upon the older rocks that formed the
sea floor. Deposition continued, with numerous interruptions,
until well into the Carboniferous period. It was not every-
where continuous, however, for at times the land was in part
uplifted, so that freshly deposited sediments were exposed to
erosion. - The sea occupied most of the Appalachian province
and of the Mississippi basin. The position of the eastern shore
line of the interior sea is known only for small detached
stretches and probably varied from time to time within rather
wide limits. At first the land continued to sink and the sea
advanced eastward, so that areas which had furnished sediment
for earlier strata were covered by later deposits. Later the sea
probably withdrew some distance to the west, as no strata
younger than Silurian are found east of the Great Valley.

-The area now included in the Ellijay quadrangle at first lay

near the eastern margin of the sea, and the materials of which
the sedimentary rocks of this quadrangle are composed appear
to have been derived largely from land to the southeast. . The
sea appears to have withdrawn permanently from this area at
an early date, as only strata of Lower Cambrian age are found
in the quadrangle.

Toward the close of the Carboniferous period the land was
again elevated and the sea withdrew permanently from prac-
tically all the Appalachian region. This elevation was accom-
panied by great deformation of the rocks of the eastern 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 continued to the present time,
constantly tending to reduce the surface to base-level. Such
reduction has been from time to time interrupted by further
uplift, with some warping of the surface. The record is not
complete, but evidently 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.
RELTEF.

Gleneral features.—The greater part of the Ellijay quadrangle
is in the Appalachian Mountains, but its southeast corner is a
part of the Piedmont Plateau.. (See fig. 3.) The bold escarp-
ment of the Blue Ridge, forming the southeastern boundary
of the mountain belt, faces this plateau, and farther north-
west, is a country of diverse topography, characterized by a
number of mountain ridges or groups, surrounding and sepa-

rating interior basins whose surfaces lie at a fairly uniform
general altitude but are more or less dissected by valleys several
hundred feet deep. The Piedmont Platean extends around
the southern end of the mountain escarpment, and a reentrant
lobe of it occupies the southwestern part of the quadrangle.

F1cURE 3.—Map of the topographic divisions of the Ellijay quadrangle.
Medium ruling represents the higher mountain groups, whose chief summits are over 3000 feet;
open ruling, the lower mountain groups, whose chief summits are under 8000 feet; dense
ruling, the Blue Ridge escarpment; unshaded areas, Piedmont and associated plateaus;
stippled area, longitudinal valley.

The quadrangle thus exhibits a considerable diversity of
surface and a variety of relief. The mountains rise 500 to more
than 2000 feet above the general plateau level and the valleys
of the main streams are sunk 300 to 500 feet below that level.
In some of the lower mountain groups the topography is rather

- subdued and the slopes are comparatively gentle, but in the

higher mountains the surface is very rough and the slopes are
steep. The mountain crests are as a rule narrow and sharp
and the peaks are small and abruptly rounded. The platean
areas are rather thoroughly dissected. 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 sloping and includes only few and
small level areas.

The mountain summits reach altitudes of 2200 to more than
4000 feet above sea level, all the principal peaks rising above
3000 feet. Big Bald, the highest summit in the quadrangle,
near its center, attains an altitude of 4120 feet. The lowest
point, which is probably in the valley of the Coosawattee
below Ellijay, has an altitude of less than 1300 feet. The
altitude of the plateau surfaces ranges from 1500 to 1900 feet.

Blue Ridge.—The escarpment which bounds the mountain
belt on the southeast, and which is the continuation of the
Blue Ridge of North Carolina, crosses the quadrangle from its
eastern to its southern side and ends just south of the quad-
rangle in Grassy Knob, the southern end of the Blue Ridge
escarpment. The crest of the escarpment rises to altitudes
between 3500 and 3800 feet in the peaks, culminating in
Springer Mountain at 3820 feet, and falls to altitudes between
2600 and 2800 feet in the gaps. The gap west of Amicalola
Mountain is at only 2100 feet above sea level, not much higher
than the plateau. Here and there a long spur projects a few
miles southeastward into the lower country, but in general the
face of the escarpment is steep and the surface falls abruptly to
altitudes of 1900 feet or less at the base of the ridge. This
escarpment is the most prominent topographic feature of the
region and its higher points afford fine views embracing many
miles of the Piedmont Plateau.

Back—that is, northwest—of the crest of the escarpment the
topography is quite different. The surface is in general moun-
tainous, the summits standing at about the same altitude as
those of the Blue Ridge. It is broken here and there by the
valleys of streams flowing northwestward but bas no general
slope in that direction. There is no escarpment on the north-
west side of the “ridge,” which is simply the sinuous divide
between the streams flowing northwestward in the mountain
valleys and those flowing southeastward down the face of the
escarpment. Except in the neighborhood of Amicalola Falls
this divide coincides with the crest of the escarpment.

In the Ellijay quadrangle the name Blue Ridge is applied to

‘the divide between the streams that lie in the Tennessee drain-

age basin and those that flow more directly to the Gulf. This
divide follows the Blue Ridge escarpment as far southwest as
Springer Mountain, where it turns abruptly northwestward and
runs for several miles along a high and bold ridge which cul-
minates in the highest summits of the quadrangle. From



Rich Mountain it takes a general northward course and
descends to the plateau level in the wide gap at Blue Ridge,
~ where it again turns southwestward and westward and, rising
abruptly, passes into the Dalton quadrangle along an eastern
spur of the Cohutta Mountains.

Mountains.—The eastern and central portions of the quad-
rangle are wholly mountainous. The region is divided by the
upper basin of Toccoa River into two general mountain groups,
that of Wilscot Mountain and Duncan Ridge 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 altitudes of over 4000 feet. These are the four cul-
minating points of the group of high mountains southeast of
Cherrylog.

Burnt Mountain, a part of the Blue Ridge escarpment in
the southwestern part of the quadrangle that is nearly isolated
by the low gap west of Amicalola Mountain, and Grassy
Knob, its prolongation southward into the Suwanee qudd-
rangle, reach altitudes of about 3300 feet.

Several spurs of the Cohutta Mountains extend a few miles
into the quadrangle along the northern part of its west side
and the highest reach an altitude of 3500 feet. The northwest
corner of the quadrangle lies on the southeast slope of Big
Frog Mountain, a prominent range in the Cleveland quadrangle.

In the northern and northeastern parts of the quadrangle are
several lower mountain groups 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 over
2500 feet above sea level, except a spur of Gumlog Mountain,
in the northeast corner of the quadrangle, which has an alti-
tude of 3060 feet.

Piedmont Plateau.—The southeastern part of the quadrangle
forms a part of the Piedmont Plateau and slopes gradually
southeastward from an altitude of 1800 to 1900 feet along the
base of the Blue Ridge. The surface is much cut by valleys
having a depth of several hundred feet, and but little level
land is left in the interstream areas. Wissenhunt and Camp-
bell mountains rise 400 to 500 feet above the surrounding
plateau.

In the southwestern part of the quadrangle the basin of
Cartecay River, although it lies behind the Blue Ridge escarp-
ment, is continuous to the south and southwest with the main
Piedmont Plateau, of which it may be regarded as a reentrant
lobe. The plateau character of the surface of the basin is not
very evident, as it ranges from 1600 to 1900 feet in altitude
and is much cut by valleys, but there is more or less nearly
level land in the interstream areas and the general altitude of
the surface accords closely with that of the more definite
plateau farther south. Talona Mountain, near the west side of
the quadrangle, has an altitude of 2115 feet, rising about 500
feet above the plateau.

Intermontane plateaw basins.—The chief of the interior
plateau basins is the Toccoa plateau, which extends from the
neighborhood of Morganton westward to the Cohutta Moun-
tains and northwestward into Tennessee. Its surface is more
or less dissected by valleys 200 to 400 feet deep, but as it lies
at a fairly uniform general altitude of about 1800 to 1900 feet,
and is nearly surrounded by mountains that rise 500 to more
than 2000 feet higher, the Toccoa plateau or basin is one of
the striking topographic features of the region.

A poorly developed plateau with a rather irregular surface
lies in the basin of Ellijay River and Boardtown and Cherry-
log creeks and forms a rude connection between the Toccoa
plateau and the lobe of the Piedmont Plateau in the Cartecay
basin. Its surface has a general altitude of 1600 to 1900 feet
but is more or less hilly and is much cut by valleys.

A similar irregular 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 interrupted
by hills and low mountains and appears to be continuous
northward across Hiwassee River with the basin of Valley
River in North Carolina—a rather large interior plateau.

The longitudinal valley.—A well-developed narrow longi-
tudinal valley, whose floor is 300 to 400 feet lower than the

adjacent plateau, extends diagonally across the quadrangle from

Culberson, at its north side, nearly to Ellijjay. Blue Ridge,
Mineral Bluff, and Cherrylog are situated in this valley.
Northeast of the Fannin-Gilmer county line the valley is
double, consisting of two minor valleys which diverge north-
eastward to the State line, where they are over 2 miles apart.
Southwest of Toccoa River the ridge dividing the valleys is
low, nowhere rising more than about 150 feet above the floors
of the valleys. Northeast of the Toccoa the central ridge is
higher and bolder, and its summit reaches about the same
altitude as that of the adjacent plateau.

This valley is not that of any single. stream. As far south-
west as Whitepath parts of it are occupied by short streams
that flow either northeastward or southwestward into the main
rivers. From Whitepath to a point a few miles beyond Ellijay
the valley is very poorly developed, and, although followed for
a few miles by the railroad, it is occupied only by small brooks.
For a few miles south of Ellijay the valley is barely traceable,

Ellijay
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being simply a shallow depression across the general north-
westward, slope of the hills, but farther southwestward, in the
Dalton quadrangle, it is again well developed and extends
beyond Whitestone, in the valley of Talona Creek.

Character of surface—The character of the surface 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 above the general level. Ledges are scarce, except
along the streams or on the crests of some of the sharper ridges,
and even the weathered rock is not as a rule well exposed
except in road cuts and similar places. Most of the valleys
have steep sides, but cliffs are rare except where lateral cutting
by streams is now going on.

In some of the lower mountain groups the topography is
subdued, the slopes are rather gentle, and the surface is largely
covered with residual material, but in the higher mountains
the surface iz very rough, the slopes are steep, and ledges
abound. Large surfaces of bare rock are, however, compar-
atively rare, and there are very few cliffs.

DRAINAGE.

Course.—All the drainage of the Ellijay quadrangle reaches
the Gulf of Mexico but by three widely divergent routes.
More than half of the area is drained northwestward into the
Tennessee and nearly all the remainder southwestward into the
Coosa-Alabama system, but a small part of the southeast corner
is drained directly to the Gulf by the Chattahoochee system.
The divides between the three drainage basins meet on the
summit of Long Mountain, a peak of the Blue Ridge near
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 creeks that drain the northern slope of the
Blue Ridge and flows northwestward into Tennessee, where it
bears the name Ocoee River. It drains about 412 square miles
of the central and northwestern parts of the quadrangle, an
area including all the northern slope of the Blue Ridge within
the quadrangle. Its headwaters rise at altitudes of 2800 to
2900 feet and descend rapidly to about 2200 feet, where the
main stream begins. For the first 20 miles of its course it has
a grade of 12 to 15 feet to the mile, flows in a fairly open
valley, and is bordered by a narrow flood plain of irregular
width. Its principal tributaries in this upper portion of its
course are Canada, Suches, Coopers, and Skeenah creeks from
the east and north and Rock, Noontootly, and Big creeks
from the south and west. Coopers and Noontootly creeks
have narrow flood plains along their lower courses, but most of
the other tributary streams have steep grades and rocky beds.
Numerous small cascades and steep rapids alternate with
quieter stretches. There are two cascades about 100 feet high,
each known locally as High Falls—one on the lower course of
an eastern tributary of Rock Creek, not far from Argo, the
other, not shown on the topographic map, on a small branch
of the Noontootly that flows down the southwestern slope of
the John Dick Mountains.

At the west end of Wilscot Mountain the Toccoa enters a
tortuous mountain gorge, through which it flows 9 miles to
gain 2 miles of actual distance, with a grade approximating 20
feet to the mile. This part of the river is full of rapids and is
bordered by steep slopes and many cliffs. Near the head of
the gorge Stanley Creek enters the river from the southwest.

After emerging from the gorge, the river flows across the

. Toccoa plateau, in a valley 200 to 300 feet deep and leaves the

quadrangle near the State line at an altitude of a little less than
1500 feet. In this part of its course it is again bordered by a
narrow flood plain and receives the waters of Wilscot, Star,
Hemptown, Hothouse, and Wolf creeks from the northeast,
and of Charlie, Weaver, Sugar, and Fightingtown creeks from
the southwest. A

Nottely River drains about 125 square miles of the north-
east corner of the quadrangle. It enters the east side of the
quadrangle at a point northeast of Youngs Mountain and
leaves the north side near Culberson, descending about 150
feet in the interval. Its channel 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, Ivylog,
and Moccasin creeks from the northeast, and Young Cane,
Camp, Dooley, and Rapier creeks from the southwest.

Both Ocoee and Nottely rivers flow into the Hiwassee, one
of the chief tributaries of the Tennessee from the southeast.

Coosa drainage.—Coosawattee River, which drains about
273 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 Blue Ridge divide, is
formed at Ellijay by the junction of Ellijay and Cartecay
rivers. Each of those streams is formed by the junction of two
large creeks, and each flows in a valley about 200 feet below
the plateau level. Cartecay River has a rather steeper grade
and a narrower valley, Ellijay River a lower grade and a wider
flood plain. The chief tributaries of Cartecay River, in addi-

tion to Tickanetley and Anderson creeks, by which it is formed,
are Pumpkin, Rolston, and Owltown creeks from the north-
east, and Licklog and Turkey creeks from the southeast.
Ellijay River is formed by the junction of Cherrylog and
Boardtown creeks, in addition to which it receives Turniptown
Creek from the east and Kells Creek from the north.

The southwest corner of the quadrangle is drained by several
branches 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 southern slope of
the Blue Ridge and of the main Piedmont area in the southern
part of the quadrangle. Its source is at an altitude of about
2800 feet on the southern side of Hightower Gap, from which
it descends to an altitude of about 1300 feet at the point where

it leaves the quadrangle, where it has a well-developed but

narrow flood plain. Like the other rivers of the area, it flows
in a valley 200 to 300 feet below the surface of the plateau.
The principal tributaries of the Etowah within the quad-
rangle are Jones and Nimblewill creeks, both entering from
the west. The southeastern slope of Amicalola and Burnt
mountains is drained by branches of Amicalola Creek, which

-joins the Etowah farther south, in the Suwanee quadrangle.

All the streams flowing down the face of the escarpment
have steep grades for a number of miles from their heads and
several of them have rapids and small falls. The chief of
these is Amicalola Falls, one of the principal waterfalls of
Georgia and probably the highest, although its volume of water
is small. It is situated on one of the headwaters of Little
Amicalola Creek, which rises on the old plateau surface form-
1ing the crest of Amicalola Mountain, and it cascades down the
steep southern slope for a vertical distance 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 total height of about 100 feet. There are smaller falls
on other streams, especially on Jones and Nimblewill creeks.

Chattahoochee drainage.—An area about 30 square miles in
the southeast corner of the quadrangle is drained by tribu-
taries of the Chestatee, a branch of the Chattahoochee. There
are small falls on both Cane and Clay creeks near the places
where they flow from the harder rock of the Roan gneiss to the
softer rock of the Carolina gneiss.

Drainage pattern.—All the rivers and some of the larger
creeks, notably Fightingtown, Hothouse, Young Cane, and
Nimblewill creeks, flow in very meandering courses, even where
the valley has a depth of 400 to 500 feet, as in the gorge of the
Toccoa near Wilscot, and at first sight they show little evidence
of systematic arrangement. When considered as a whole, how-
ever, the streams of the northern half of the quadrangle exhibit
a rough but noticeable conformity to a pattern of the sort
known as “trellised” drainage. (See fig. 4.) Toccoa and

F16URE 4—Map of the drainage basins of the Ellijay
quadrangle.

Sho'ws also the smaller streams in the northern part of the quadrangle,
illustrating to some degree a trellis system, The main divide, the
Blue Ridge, is shown by heavy dashed line.

Nottely rivers, the trunk streams, flow in a general northwest-
erly direction. With few exceptions their tributaries flow
northeast or southwest and join the main streams at approxi-
mately right angles, some of them having almost straight courses
for several miles. Fightingtown, Hothouse, Cutcane, Star, and
Young Cane creeks, which are apparent exceptions to the
general rule, have departed from direct northeast or southwest
courses by offsets to the northwest at approximately right
angles to their general courses, but they still conform to a
general trellised pattern. "
Ellijay River and its tributaries show a less evident conform-
ity to a trellised arrangement, and throughout the rest of the
southern half of the quadrangle the streams show no conform-
ity to a drainage pattern. ‘
The arrangement of the streams in the quadrangle is in' part
the result-of the geologic structure and of differences in hard-




ness of rock, in part the result of the physiographic history
of the region, as is explained under the heading ‘Geologic
history” (pp. 10-12).

' o CULTURE.

Though nowhere densely settled the quadrangle is practl-
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 Ridge, a railroad
junction and the chief market town of the region. Ellijjay
and Mineral Bluff are smaller towns, the former, like Blue
Ridge, being'a county seat. The population is densest about
:Copperhill, which is the site of the smelters and the shipping
point for the copper district and the chief industrial and com-
-mercial center of the quadrangle.

- A branch 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.
the area are reached by public roads, but owing to the char-
acter of the soil, the steep grades, the heavy rainfall, 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 eonsiderable population in the area about Copper-
hill, and more or less lumbering is done in the central and
western parts. - There is a large lumber mill at East Ellijay.

DESCRIPTIVE GEOLOGY.
STRATIGRAPHY.
AGE AND DISTRIBUTION OF THE ROCKS.

- The rocks of the Ellijay quadrangle 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 southern 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 Archean. The
rocks of. the southeast corner of the quadrangle are probably
the oldest; the latest are found along the longitudinal valley.

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

ARCHEAN SYSTEM.
CAROLINA GNEISS.

Distribution.—The Carolina gneiss occupies more than half
the Ellijay quadrangle, lying in its central, southern, and east-
ern parts. It is named from its great extent in North and
South Carolina and is the oldest formation in the region.
Inclosed within it are numerous bodies of igneous rock, gener-
ally too small to be shown separately on the map.

General character.—The formation consists of an immense
series of interbedded mica gneiss, garnet-kyanite gneiss, mica
schist, quartz schist, garnet schist, conglomerate, kyanite-
graphite 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 pegmatite are abundant in
some parts of the formation. In this quadrangle the greater
part of the formation consists of mica schist, quartz schist,
garnet schist, and conglomerate, but in the east-central part of
the quadrangle the more strictly gneissic and banded beds are
more numerous and the intercalated granitic layers occur.

The pebbles of the conglomerate beds are as a rule small
and more or less scattered, and the rock ought perhaps to be
called pebbly sandstone or sandstone with pebbly layers. The
genuine pebbles are composed of quartz, but many beds con-
tain apparent pebbles of feldspar which are uncrushed and
probably of later origin 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 sericite 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 fine grain and even texture, with
the minerals uniformly distributed, and show marked schistos-
ity. The beds range from a few inches to many feet in thick-
ness. The gneisses are generally rather fine grained but well
banded, the layers averaging less than an inch thick. Some of
the granitoid layers are composed of quartz and feldspar-only,
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but most of them contain more or less biotite and some‘

muscovite. .

Black schists—In the northeastern part of the quadrangle
there are numerous exposures of blackish, dark-gray, or bluish-
gray schist, as a rule easily recognizable, but so involved 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 several thousand feet, and indi-
vidual beds split up and taper off between layers of the gneiss,
so that it is difficult 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 some mica, and in most places enough
graphite to give them a distinctive dark color. Garnet appears
in many beds, and in places kyanite is abundant, the largest
crystals measuring 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 brownish
or yellowish. 4

Garnet-kyanite gneiss.—A garnet-kyanite gneiss occurs abun-

- dantly, interbedded with conglomerate, in the area from °

Duncan Ridge on the northeast to Double Head Gap and
Springer Mountain on the southwest. It is a coarse-grained
dark-gray gneiss, with numerous small garnets, generally less
than one-eighth inch in diameter, and abundant kyanite crys-
tals, the largest one-half inch or more in length. It is very
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 and is
not shown separately on the map.

Pegmatite.—In the area mapped as Carolina gneiss are many
veins and lenses of pegmatite, from a foot to over a hundred
feet thick, and 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,
teldspar, muscovite, and biotite; at some places the micas are
lacking, at others muscovite occurs in sheets several inches in
diameter, and some merchantable mica has been mined at those
‘places.

The pegmatite bodies are roughly grouped in three general

areas. The largest lies on both sides of the Blue Ridge, in the
eastern part of the quadrangle, between Campbell Mountain on
the south, John Dick Mountains on the west, and Duncan
Ridge on the north. The pegmatite of this area contains little
biotite but a great deal of muscovite, and all the mica prospects
are in this area. Another area of pegmatite dikes is in the
northeastern part of the quadrangle, in the basin of Nottely
River. In these dikes biotite is abundant, and muscovite,
though in excess of the biotite, is in small crystals and does
not reach the large development 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 kaolin resulting from the
weathering of the feldspar.
" The pegmatite bodies are believed to belong to the same
period of intrusion as the muscovite-biotite granite and to he
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. »

Origin and metamorphism.—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 great amount of folding and metamorphism .

which has occurred no true measure of its thickness can be
obtained, and even estimates are worthless. TIt-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 quadrangle from the east, in the basin
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,
but this is uncertain, owing to its extreme metamorphism.

Whatever the origin of the formation, the rocks evidently
have been subjected to at least two periods of extreme defor-
mation. In the first period their mineral character was
thoroughly altered, metamorphic minerals were formed, and
foliation was produced; in the second the earlier structures
were 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
obliterated the original character 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 parallel 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 that as a rule
the rock is deeply weathered and solid ledges are rare except
along streams and on steep slopes. The garnet-kyanite gneiss
resists weathering 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 other insoluble particles. The conglomerates, the gneisses,
and the granitic layers, which contain more feldspar and other
soluble material, form a heavier and richer soil, including con-
siderable residual clay. The garnet-kyanite gneiss makes the
poorest soil and its areas are thickly strewn with residual
bowlders. As a whole the soils of the Carolina gneiss area are
poor and relatively unproductive, though much fine timber
grows on some of the mountain slopes where the rock is nearer
the surface and the soil is fresher and more rapidly renewed.

ROAN GNEISS.

Distribution.—The Roan gneiss forms a number of long
narrow lenticular or sheetlike bodies, inclosed by Carolina
gneiss, in the southeastern part of the quadrangle. These
bodies range in thickness from a few feet to several hundred
yards 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 the 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-
ary line between Tennessee and North Carolina.

Character—The Roan gneiss consists essentially of horn-
blende schist, hornblende gneiss, and schistose diorite. The
areas mapped as Roan include intercalated mica gneiss, mica
schist, and garnet schist, differing in no essential from the
Carolina gneiss and being presumably part of that formation
but too small to be shown separately. Similarly, very small
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 the '
mean positions of the contacts.

The rock of the Roan gneiss is largely and in many places
almost wholly hornblende, in crystals from one-tenth 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 with
thin layers composed of quartz and feldspar. In a few places,
especially in the valley of Clay Creek, in the southeast corner
of the quadrangle, the rock is nearly massive, having but little

schistosity, and has the composition of hornblende diorite with
the addition of some quartz, probably metamorphic.

Bodies of pegmatite, such as are described under the heading
“(Carolina gneiss,” cut the Roan gneiss in the same manner.

Metamorphism, weathering, and soils.—The Roan gneiss has
evidently been subjected to great deformation and metamor-
phism, but the extent of its alteration is uncertain because the
original character of the rock is not known. Apparently,
however, the rock was originally diorite and hornblendite, of
much the same mineral composition as at present, hence it has
been altered in textural character rather than in mineral com-
position. The minerals now composing the rock are, however,
largely of secondary formation and are arranged in parallel
layers or with their longer diameters parallel, causing the
schistosity. Tlhie planes of schistosity are deformed, and the
rock 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 evidently formed after the earlier and
before the later deformation. A

The weathering of the Roan gneiss is pecuhal Its more
siliceous layers as well as the harder hornblende schists that it
contains are extremely slow of disintegration, and the rock
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, g1v1ng‘
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. . L e



PYROXENITE, DUNITE, AND SERPENTINE.

Distribution and relations.—A few small bodies of olivine-
bearing rocks are found in the areas of Roan gneiss, principally
south of Cooperr 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 fact that the peridotitic rocks are not
found except in areas where the Roan gneiss is abundant make
it highly probable that they are of nearly the same age as
that formation and are presumably differentiates from the same
magmatic reservoir. Furthermore, they have been as greatly
deformed as the Carolina and Roan gneisses and therefore are
assigned to the Archean, as are those formations.

Character—The assemblage comprises several sorts of rock,
such as pyroxenite, picrite, dunite, and serpentine. The most
common variety in the Ellijay quadrangle is a rock intermedi-
ate between pyroxenite and picrite. It is composed essentially
and very largely of pyroxene, chiefly monoclinic but with
subordinate amounts of enstatite, and contains more or less
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 olivine, has been
observed at two localities. The walls of the dunite dike on
the long spur running south from Long Mountain are massive
serpentine.

Alteration and weathering.— Talcose soapstone has been
formed by the alteration of similar rocks at various 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 talec has been noticed. KExcept for
such alteration products, the minerals which the rocks now
contain are very similar to those of the original rocks. The
serpentine may or may not be the result of regional metamor-
phism ; no definite information on that point can be obtained.

These rocks are very resistant to weathering, because 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 individual areas of the rock bodies
and the total area they occupy are so small as to produce no
appreciable effect on the soils.

GRANITE.

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, composed of quartz, orthoclase, and biotite, 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 thorough metamor-
phism. Much if not all of the quartz and mica 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 other granites, it can not be correlated with any
of them. There is reason to think it may be of the same
age as the Cranberry granite of North Carolina. 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 rocks of
the region.

The granite weathers slowly, producing topographic forms
similar to those of the Carolina gneiss. The final product is a
light-yellow or red clay soil containing much fine mica and
quartz. - :

CAMBRIAN SYSTEM.

GENERAL FEATURES.

The stratified rocks of Cambrian age in the Ellijay quad-
rangle are part of a great group of alternating sandstones and
shales, upon which lies an immense thickness of limestones and
shales that occupy large areas in the southern Appalachians:
Fossils of Lower Cambrian age, chiefly Olenellus, 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 material respect from those beds. All were formed
under the same conditions and all are part of the same group
and are closely associated in distribution and in structure. The
lower, nonfossiliferous beds constitute the Ocoee group of Safford.
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The Cambrian rocks of the Ellijay quadrangle are part of
Safford’s Ocoee group. Until recently 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 gathered in quadrangles farther north and east, partic-
ularly in the Nantahala, Knoxville, Mount Guyot, Asheville,
and Roan Mountain quadrangles. The evidence includes the
structural position, lithologic details, and stratigraphic sequence
of the formations, and the results of tracing recognizable beds

* throughout the region from points where their age is known,

as in the Roan Mountain quadrangle.

It has thus been ascertained that the lower formations
extend from northeastern Tennessee, where their relations and
age have been 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
Tennessee, 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 a possibility that one of the three
formations occurs again farther south, in the Suwanee and
Cartersville quadrangles. One or two of the other formations
appear to be thinnest in the region between Ellijay and
Talona, and to be thicker again farther south.

The beds show also a marked difference in lithologic charac-
ter from north to south. At the north they are more massive
and contain 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. Thig
difference is partly due to greater metamorphism at the south,
but there is also a general progressive change from coarse to
fine in the texture 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 the quadrangle an entire section of the Cambrian
strata, nor even any place where all the formations occur in
normal sequence. Hence the determination of the succession
of the formations and of their structural relations is exceed-
ingly difficult; in fact, it is impossible from knowledge gained
only in the Ellijay quadrangle. But in the Nantahala quad-
rangle, farther northeast, where the formations do occur in
normal sequence, their succession and relations have been
determined, and they have been traced from there into the
Ellijay quadrangle.

GREAT SMOKY FORMATION.

Distribution.—The Great Smoky formation occupies about
one-fourth of the quadrangle, including (1) all that part ly-
ing northwest of the longitudinal valley, (2) a narrow belt
on the east side of the valley, extending the length of the
quadrangle, (3) several small bodies infolded in the Carolina
gneiss, and (4) a.small area in the extreme southwest corner
of the quadrangle.

Name and correlation.—The pame of the formation is
derived from that of the Great Smoky Mountains of North
Carolina, where it is extensively exposed. The formation
corresponds in position and general character to the 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
time than the Cochran.

Character. — The formation contains a variety of rocks,
including conglomerate, graywacke, sandstone, quartzite, slate,
mica schist, garnet schist, staurolite gneiss, and biotite gneiss.
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 sorts of rocks range in thickness from a foot to 50

feet, and all except the slate are decidedly gray, becoming

lighter or whitish on exposure by the weathering of the feld-
spar that they contain. The staurolite gneiss is dark gray, its
darker shade being probably due to graphite or carbonaceous
material. :

Conglomerate is more abundant in the northern part of the
quadrangle and practically disappears toward the south. Asa
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, feldspar pebbles abound,
and some beds contain a few small pebbles of blackish slate.
A coarse conglomerate, with pebbles but little flattened, and
nearly everywhere containing staurolite, is found a short dis-
tance below the top of the formation as far south as Cartecay
River, beyond which it disappears.

Much of the formation in the northwest part of the quad-

rangle consists of characteristic bluish graywacke containing a

great deal of mica and many small feldspar pebbles which

have the appearance of phenocrysts. The rock is completely
recrystallized 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 be mistaken. Lithologically this graywacke is almost
identical with that which 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 about 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 staurolite crystals, some of great size, occur.

The spangled biotite gneiss, with beds of conglomerate, forms
the uppermost 5000 to 6000 feet of the formation, practically
the whole thickness of the formation in the areas east of the
valley. It is a peculiar rock, having a fine-grained ground-
mass 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. The biotite crystals are in
general from one-tenth to one-eighth inch in diameter, a few
having a diameter of one-fourth inch or more. They differ
from the ordinary biotite crystals of metamorphic rocks in
occurring in tabular or prismatic forms of a thickness approxi-
mately the same as their diameter and in lying in all positions
in the rock instead of being oriented parallel to the schistosity
or to the bedding planes. Both the biotite and the garnet
crystals have surrqunded and inclosed, during their formation,
many grains of quartz and magnetite exactly like the graing 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 radioactive element,
probably thorium, in the zircons. The matrix of t<ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>