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His EXCELLENCY,
W. J. NORTHEN,
GOVERNOR OF GEORGIA :
DEAR Sir—1I have the honor of transmitting to you herewith
" my report upon the Paleozoic Group, which constitutes one of the
natural great belts of geological formations in Georgia. In this
report I have treated Northwestern Georgia from the scientifie,
economic and agricultural standpoints.
Yours respectfully,
J. W. SPENCER,

State Geologist.
Atlanta, March 22d, 1893.
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Geology of the Paleozoic Group.

CHAPTER 1.

SKETCH OF THE GENERAL GEOLOGICAL STRUCTURE OF NORTH-
WEST GEORGIA.

CONTENTS.
NorTE,
Lrrroroay: Igneous Rocks, Sedimentary Rocks, Limestones, Metamorphie
Rocks. 2

ToRMATION AND DEstrucrion ofF Rooks: Cause of Rock Decay, Formation of
New Beds of Rocks.

Errrcrs 0F TERRESTRIAL MOVEMENTS ON GROWTH OF StraTA: Oscillation,
TUnconformity, Succession of like and unlike Materials, Fossils, Position of
Strata.

GREAT GEOLOGICAL BELYS OF GEORGIA.

INCOMPLETENESS OF THE GEOLOGICAL FORMATIONS AND MoDE oF REGIONAL
GROWTH.

DISTURBANCES AND DISLOCATIONS OF THE ORIGINAL BEDS: Elevation and
Tolding of Beds, Faults, Effects of Folding upon the Materials of the
Beds, Effects of Atmospheric Action upon the Folds.

DErcAY oF SUPERFICIAL Rocks IN NORTHWEST (GGEORGIA.

ORIGIN OF VALLEYS.

RECENT GRAVELS AND LoAMS.

NOTE.

Note.—The topographic features, the soils, and the resources of
the State are all the outgrowth of the geological structure. The
facilities for geological investigations are dependent upon the physi-
cal features of the country. Owing to this reciprocal relationship
of topography and structure, an intelligent view of the geology of a
limited region requires a geneval survey of the whole. Thefoundation
rocks, which are exposed in any locality, are only some of the many
series which go to make up the state or even continent; so that
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3 GEOLOGY OF THE PALEOZOIC GROUP.

some knowledge of the general geological laws and classification
becomes necessary for understanding the problems presented in these
investigatious.

The object of the geological survey is principally for the bene-:
fit of the citizens of Georgia; and particularly those who are not
" familiar with geological . science, rather than for the specialist.
As the present report covers a territory which comes in contact
with rocks not yet scientifically studied, but with striking bounda-
ries, owing, in part, to great dislocations and repetitions of strata, it
is advisable to give some general explanations of geological struct-
ures as related to the country in question. Without constant at-
tention to the general characteristics described, it would be impossi-
ble to get any order out of the complex structure of the State.
Whilst over the vastly greater area of the continent, only rocks of
sedimentary or organic origin are found, here in Georgia igneous
and metamorphic rocks oceupy a large area of the State.

LITHOLOGY.

Lgneous Rocks.—The igneous rocks have resulted from fusion
processes, and belong, on some portion of the globe or another, to
all geological periods. But as the globe .has passed through vari-
ous stages of consolidation from the gaseous condition, it appears
that the oldest rocks of the earth’s crust are igneous, and from
them all the forms have ultimately been derived. Of younger ig-
neous rocks none are found in Georgia; and of the older, granite
may be taken as a type; but igneous rocks do not oceur in the belt
surveyed.

Sedimentary Rocks—Whilst the sedimentary formations have
been primarily derived from older igneous rocks, the newer have
often resulted from the destruction of older stratified rocks ; the
most common forms of these materials are gravel, sandstones, shales
or hardened clays, and limestones.

Limestones.—Limestones are of sedimentary origin, but mostly
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accumulated through the agencies of marine animal life, from cal-
careous matters dissolved in the waters.

Metamorphic Rocks are commonly sedimentary deposits (or occa-
sionally igneous rocks), rendered crystalline and compact through
agency of heat, in presence of moisture, acting upon unaltered rocks.
There are various degrees of rock metamorphism. The metamorphic
formations of Georgia are of very wide extent. They are also repre-
sented in different geological epochs, but the altered rocks, in the
State, have nat yet been scientifically investigated. To these groups
belong such rocks as gneiss, mica schist, hydromica schist, etec.
“The eastern or southeastern edge of the country, now reported
upon, is bordered by crystalline strata, which will be referred to in
this report by their structure, and not by their scientific relation-
ships, as such characteristics are easily distinguishable, even to the
most casual observer, especially as the topographic features are also
marked.

FORMATION AND DESTRUCTION OF ROCKS OCCUR IN CYCLES.

As has been stated, the sedimentary rocks are derived from the
older crystalline formations ; and these newer strata may again be
altered into crystalline rocks.

Cause of Rock Destruction.—The great destructive agents in
wearing down the older rocks are the rains, rills, rivers and, along
coast lines, wave action. The chemical action of rain water washes
out alkalies, lime, etc., from the erystalline and calcareous rocks,
thus leaving them porous and easily washed away by the rains, rills
and rivers.

Every observer in middle Georgia is familiar with the decayed
rocks. It was not always thus—once the rocks were as compact as the
hardest granite. On the northern part of the continent, the com-
pact rocks are seen. Their upper layers are not decayed, but are
undecomposed and hard, because, in recent times, a geological
broom swept from those regions such decayved rocks and soils as
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now cover middle Georgia, leaving, great, barren, desolate regions.
But from our southern uplands, the rills and rivers are carrying
off the remains of decaying vock, almost as fast as they form.
The degree and amount of the rock decay varies, ranging from the
incipient decay of some superficial granites, to depths of 95 feet
near Atlanta. In northwestern Georgia, the decayed remains of
limestones reach a thickness of 200 feet, whilst the maximum
depth :of residual earth is not known. In this case, the calea-
reous matter is dissolved away, leaving a great accumulation of
residual siliceous impurities, covering the irregularly weathered sur-
faces of the limestones (as in figure 1, see also plate 1T1.)

FievrEe 1.—At lime quarry two miles east of Kingston—Residual clays covering
the unequally weathered surfaces of limestone.

The Formations of New Beds of Rocks—The washings of the
land are carried down to the sea; some portions, such as soluble
alkalies, lime, etc., are borne off in solution. The muds are carried
off to be assorted and laid down beneath the sea as the foundation
of new lands; the sand and pebbles form-shore deposits and the
fine clays and muds cover the more distant sea bottoms, in nearly
horizontal sheets.

. For the conditions of the deposition of iron, manganese, alumina,
see the Economic Report.
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Thus the destruction of the land by atmospheric agents only sup-
plies materials for the construction of new lands by the sea.

Upon the mud and clay plains, formed on the neighboring sea
bottom, marine organisms, as shells, corals, ete., grow and extract
from the sea water dissolved calcareous matter ; and from their remains
the accumulating mnds or sands become calcareous, or are succeeded
by beds of limestones of varying degrees of purity and thickness.

EFFECT OF TERRESTRIAL MOVEMENT3 ON GROWTH OF STRATA.

Oscillations—The greater portion of the land wastes are accu-
mulated near the shore, with the beds becoming thinner, on extending
seawards—the sea bottoms remaining nearly stationary. The mar-
gins may be characterized by swamps or lagoons, which are being
gradually filled by the detritus brought down by the rivers or car-
ried along by the coastal currents. These deposits grow outward
and have only the thickness of the depth of the sea. But the sand-
stones, shales and limestones have often a development of thousands
of feet, and also alternate with each other. This great thickness
results from accumulations of the various muds upon a sinking sea
bottom. In some portions of mountainous regions, this subsiding
of the land has permitted of accumulations of rock to a thickness
of many miles upon the original sea floor, although in no place is
the sea nearly so deep, but the floor has yielded to the great weight
of the forming beds. This great thickness diminishes to a mile or
less in the interior of the continent. The subsiding is not continu-
ous, and in many regions, it is replaced by movements of elevation.
The amount of uplift has again become sufficient to bring the newly
formed beds above the sea level, whercupon, the atmospheric agents
begin to grind them down or carve them out into prominent
features.

Unconformity.—Upon subsequent subsidence, these recent lands
again become covered with sheets of new sediments, but they do
not lie flat upon the underlying disturbed surfaces, and here then is



12 GEOLOGY OF THE PALEOZOIC GROUP.

produced a most important structure which geologists call uncon-
Jormity. Sometimes unconformity represents only short intervals of
time elapsing between the production of the succeeding strata, or
it may indicate long eras—that is to say, long breaks in the geolog-
ical succession. But the structure is always most important in
making geological surveys. Thus, if formations, belonging to
horizons above, let us say the Coal Measures, are discovered, resting
directly above others which belong beneath them, it would indicate
the absence of coal and would be useless to search for coal in
localities showing such gaps. This enormous unconformity may
be represented by weathered surfaces and water channels as shown
between d and ¢ in figure 2, or by disturbances in position of beds
as between b and ¢, or by both disturbances of beds and surface
erosions as between aa and the other strata.

F1aure 2. - Showing unconformities.

Succession of Unlike Materials,—When the crust movements do
not bring the sea bottom above its surface, but only produce vary-
ing conditions of depth or changes of currents, as from muddy to
clear water, or wica versa, alternating beds of sandstones, shales
or limestones, in varying degrees of purity, may be formed. Under
such circumstances different materials may all belong to the same or
to different geological horizons, extending over wide areas, as the
conditions obtaining throughout the geological periods, or their for-
mations, may have varied. When the same conditions extended
over wide regions, the lithological characters of the strata, as now
seen, are of primary value in the surveys. But the uniformity
of deposits does not generally continue for great periods of time



POSITION OF STRATA. 13

over extensive areas—thus the sandstones are shore aceumula-
tions of the same formations, which are composed of muds farther
seaward, or still beyond or above, of limestones ; and the relationship
of one class of deposits may sometimes be traceable, upon litholog-
ical ground alone, into the others. But it is often necessary to resort
to the use of fossils.

Fossils.—The animal and vegetable organisms living upon the
coast, or in the deeper sea, leave their more lasting remains embed-
ded in the accumulating muds, which are building future rock for-
mation. In the lapse of time, the families of animals and plants
often change so that the inhabitants of one period are replaced by
other types in succeeding periods. Their remains preserved in the
rocks, then, become characteristic records, and upon them we must
ultimately depend for the recogﬁition of the different geological ho-
rizons. And each of the formations of geological classification has
its own value, whether positive or negative, to agriculture, mining
and manufacture.

Position of Strata.—Except the primitive rocks of the globe, of
which we have perhaps no knowledge, and also such igneous rocks
as have been forced through or into stratified masses, the accumu-
lations of all the geological formations have been more or less in
horizontal beds, beneath the surface of water. Had they also re-
mained in this horizontal position, the earth’s surface would have
been less marked by the wrinkles and scars of mountain ranges,
and our knowledge would have been more superficial and less varied.
There are very few strata that do not dip gently, even a few feet per
mile, in some directions. In such cases, as in southern Georgia, the
same formations occupy broad belts. In middleand northern Georgia,
the rocks seldom lie flat, and they are often thrown at high angles,
or even turned upon their edges. But upon receding towards the
interior of the continent, the strata are flattened out again, and also.
become thinner.
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THE GREAT GEOLOGICAL BELTS OF GEORGLA,

From such disturbances and reconstructions, the belts of rock

formations in Georgia have arisen. Middle Georgia (as in figure 3)
is composed of our most ancient and very old crystalline rocks.
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F1urE 8.—A, Archwan backbone of the State; B, Paleozoic group; M, Mesozoic;
C, Cenozoic,

The Archezan (and most other) strata are resting at all angles,
but generally dip to the east-southeast. If we take a line across
the State from northwest to southeast, that portion between Carters-
ville and Macon is composed of metamorphicstrata. To the north-
west of this first point the rocks are all indurated, and belong to
the Paleozoic (means ancient life) formations, which may lie almost
horizontal, or again may be almost vertical, and at all angles be-
tween; but the prevailing dip is usually moderate, and of less than
30° in direction east-southeastward. Still, in many places, espe-
cially, in going continentward, the dip is in the opposite direction.
The lower beds are often abnormally brought into higher positions
by faulting.

Southeast of Macon the strata have an entirely different aspect,
dipping only a few feet per mile to the southeast. Fxclusive of
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some of the limestones, most of the strata are poorly consolidated
rocks, everywhere having a youthful appearance, and belong to a
limited degree to the upper Mesozoic (middle life), but mostly to
the Cenozoic (new life) group.

Thus it appears that in most ancient times Georgia was a por-
tion of a great island, commencing in Alabama, broadening in
Georgia, even far coastward of present surface exposures, of crys-
talline formations, and extending towards the northeast. On the
one side there are very old and disturbed strata; on the other side
the formations are comparatively voung.

INCOMPLETENESS OF THE GEOLOGICAL FORMATIONS AND MODE OF REGIONAL
GROWTH.

The physical revolutions of the early geological times left the
formations west of Georgia above the sea line, for there is a general
absence of the succeeding formations toward the southeast. Yet
these may have once been locally deposited, and since washed away
by the enormous denudation which occurred. But except the
western portion of the metamorphic zone, Georgia formed part of
an island in the earlier geological periods. The eastern side of
the ancient land extended far eastward of the present surface limit
of metamorphic belt, even perhaps far seaward, as the continental
margin, now submerged, extends 200 miles oceanward of the coast
of Georgia. Central and northwestern Georgia long remained
above the tide, during the time that the Paleozoic formations were
accumulating upon its western side. Indeed, the southeastern
lands date back only to a period subsequent to the uplift and
formation of the mountain ridges of northwestern Georgia. But
it i« with northwestern Georgia we are here mostly concerned.

From the early Paleozoic era, the Georgia lands were bordered
upon their northwestern side by a sea, into which the washings of
the land were being carried. These washings now form various
hardened sedimentary rocks, intercalated with beds of limestone,
originally of great thickness. These accumulations were laid down
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more or less horizontally along the old seashore. Throughout the-
Paleozoic era, there was -not simply a continuous submergence
beneath the sea, but there were periods when much of that part of
the State became dry land, only to be again submerged. Thus the
Paleozoic series are incomplete. But eventually the sea was filled
up, leaving swamps in the northwest corner of the State, in which
coal-making vegetable accumulations were forming. Throughout
this snccession of events the general horizontality of the beds was
not greatly disturbed. No wountains existed, and no other valleys
than those which the drainage of the generally level lands of the
different periods had produced. All the mountain features were
only completed at or since the close of the Paleozoic era. Even
the deformations of the then more or less rugged features of central
(Georgia have had their strata still further disturbed at the time
of the uplift of the mountains of the northwestern parts of the
State,

DISTURBANCES AND DISLOCATIONS OF THE ORIGINAL BEDS,

Elevation and Folding of the Beds—By the elevation of the
mountains at the close of the Paleozoic era, the general trend of the
ridges from northeastward to southwestward, and the outerops of
the various formations in that direction, have brought to view belts
of variable widths. This uplift was a complex movement of a pot-
tion of the earth’s crust, acting from the southeastward, and dimin-
ishing in the extreme northwestern corner of the State, as the strata
flattens out toward the interior of the continent. The strata in
the moutainous region of northwest Georgia have not been merely
thrown into all degrees of inclination, but have also been folded
into ridges (the term anticlinal being applied to strata dipping
from the axis of the folds) and troughs (synclinals where the strata
dipped towards the hollow) or forced one set of beds upon the others
(faults). These movements occur upon the gigantic scale as well
as in miniature, from which the study of the greater movements
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can be made. Also by laboratory experiments, many of the terres-
trial movements may be immitated.

An example, of the more simple folding, is shown in figure 4,
from a photograph taken along the Ocoee river, wherein the squeez-
ing passes, in places, into fracture, producing a convex structure
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Fioure 4—Bending and fracture of strata along the Ocoee river; a a a repre~
sent quartzose beds; b b b, are slates.

which eventually overturns some of the strata. In the movement,.
the slaty beds (shaded portions of figure) have more or less adjusted
themselves by being squeezed into position, but’ the quartzose:
layers are those which have been bent and broken.

The folded structure is carried farther and is well shown along'
a section near the iron bridge over the Etowah river, southeast of
Cartersville (figure 5). The section has a length of about 400 feet.
Here two synclinals and three anticlinals occur, in which the beds
upon the northwestern side dip the more steeply and are somewhat
overthrown. Erosion has denuded the crests, and if the surface of
the section were level, only a number of strata dipping in different
directions would be visible; but these would be sufficient for recog-
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nizing the position of the beds. However, washes in the road have
given more perfect exposures, and thus a fine study may be seen,

..*'ﬁn
Ficurk 5.—Section at Iron bridge, south of Cartersville; a a a represent anti_
clinal folds; s s, synclinal folds.

The undulation on 4 grand scale may be seen in figure 6.
Sand Mt. | -, Ledkout TN Lpae e m st !
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Fioure 6.—Sections across Sand, Lookout and Pigeon mountains, showing
undulations of strata.

When the thrusts are continued after passing the limit of told-
ing, the strata must be faulted (as at F, figure 7). A beautiful exam-
ple on a small scale, in a section about 200 feet long, is seen at the
cut of the Western and Atlantic Railway, on the northwestern banlk
of the Etowah river,

FraurEe 7.—F represents fault line, ¢, decayed rock.

Here, then, is an anticlinal with axis trending northeastward,
the thrust coming from the southeast. The upper beds, along
the fault line are completély cut in two and slidden over those
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upon one side of the fault. Lower down in the section, the fracture
and slip has been less perfect, with the beds forced into an anti-
clinal and carried to the point of fracture, with only a slight slip-
ping and a tendency to invert the strata. By the position of the
layers other complex movements are indicated, but not exposed in
the cut.

On the large scale, we find all the above conditions repeated, and
great beds are often inverted. These complex features add to the
difficulty of determining the thickness of formations, and location
of special layers, when the lithological characteristics and the fossil
contents do not readily explain the conditions.

Faults—The further thrusts not only produce breaks, but often
carry the beds over upon other strata, In some cases, these slips,
technically called faults, will simply lift the rocks upon one side of
the break or produce a downthrow, so that the same beds are no
longer continuous (F, figure 7).

Very often, when the strata are pushed over the others, the move-
ment becomes a thrust fault, in which case the beds upon the side
of the fracture, from which the movement comes, are forced over

those upon the opposite side, or,in northwestern Georgia) those on the
southeastern side slide over towards the northwest. This is a nor-
mal thrust fault. An illustration of thrust faults is seen west of

Froure 8.—Illustrating a thrast fault (adapted trom Hayes). FF F T, line of fauit;
Ca, Cambrian shales forced over Silurian (R) and Sub-Carboniferous (Cf) strata.

Rome, where a narrow trough of Cambrian strata has been carried
at least four miles to the westward, over Sub-Carboniferous strata, as
shown in figure 8. This thrust fault represents a vertical disloca-
tion of from 7,000 to 10,000 feet. Erosion has caused the removal
of the shales between the trough and the Cambrian belt to the east-
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ward over what is now known as Horseleg mountain, which was
forced up during or after thefaulting movement. This will be
again described in the local geology.

Thus, although the whole series of beds may dip to the south-
east, yet the newer are those towards the northwest, and appear to
underlie the others, which would be the case if the faults did not
exist,

Such fanlts are common on large seales in northwestern Georgia,
bringing into contact widely separated geological horizons. Still
more frequently the same series of beds are repeated in parallel
ridges; also small faults ave very common, repeating the same adja-
cent strata; and others which do not amount to more than a few feet.
Often the structure is very complex, arising from a combination of
folds and faults, as shown in faults at Cave Spring and at Erwin.

Figure 9 —Faults F F F F, one mile west of Cave Spring, Strata crushed ut
a, and decayed at e f d and h, .

It is by one of these great thrust faults that the metamorphic
rocks are brought into contact, and indeed overlie the Paleozoic
rocks all the way along the southeastern margin of the belt under
exploration. This overthrust of the crystalline rocks above Camn-
brian limestone is well shown along the creek at Erwin’s Mills on
the southern border of Gordon county.

Sometimes the troughs of the folds are thrast under their arches,
when the effect is the converse of the above, as if the movement
came from the opposite direction ; such are called reversed thius
Jaults.

In normal faulting, the overlying strata are much nearer the
horizontal than the more steeply inclined and overridden beds,

’
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these last occurring on the northwestern side of the folds. The
opposite is true in reversed faults.

In normal faulting, the lower beds are sometimes dragged over,
producing subordinate and local reversed folds.

The effects of the faulting and repetition of the same beds have
not been merely to make simple ridges and valleys. These folds
and faults are coincident with both the great and small valleys cross-
ing not only the State, but extending from Alabama across Georgia
to fennessee and northward. In the northwestern part of the
belt reported on, the same strata are brought to view in narrow
belts rising from beneath upper Paleozoic strata, which are wanting
to the east. Accordingly, the same sheets of lower Paleozoic beds,
once nearly horizontal, still occur everywhere beneath all the
various series of the overlying series, _

Effects of Folding upon the Materials of the Strata are primarily to
harden them, and often to produce metamorphism of various de-
grees. Thus, the original textures become more or less obliterated,
as also the organic remains; and then the fossils are rare or very
obscure.  Such rocks are apt to be more or less traversed by veins.
Very often the internal slipping in the rocks results in polished joints
or surfaces (which structure is called slickenside). The joints'are not
always visible, but form lines of easy fracture or decay.

Effects of Atmospheric Action upon the Folds.—The crests of the
folds, especially where the thrusts have produced faults,are more
or less fractured and weak ; whilst the troughs have the material
of the beds hardened. Accordingly, the ridges are not enly more
exposed to the action of rains, washes and rills, but more susceptible
to destruction on account of the accessibility of these weathering
agents to the materials and their weakened powersof resistance. Con-
-sequently the rock structures of the valleys are commonly anticlinal,
or the remaining ledge of the rocks dip from the axis of the valleys
into the sides of the ridges. But the destruction of these ridges, go-
ing on more rapidly in the steep beds, as on the side removed from
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the directon of thrust, than in the more gently inclining strata of
the other side, may remove all surface traces of the anticlinal struct-
ure, sc that the country is composed of series of ridges and valleys,
with the strata all dipping, but at varying angles, in the same direc-
tion as if they were monoclinal, whilst in reality the valleys are
often anticlinal. This condition adds to the number of ridges and
repetitions of strata in northwestern Georgia, being often the result
of folding rather than faulting, and accounts very often for the
small number of places where the rocks seem to dip northwestward.

Many of the narrow ridges, separated by valleys, are character-
ized by disturbed strata, in which the more durable beds, such as
cherty layers, have been elevated and occur in parallel belts, with
the more calcareous layers. In this case, unequal decay has been
the immediate cause of the ridges, protected often by only thin
chert coverings, whilst the rains and washes affected the
-valleys.  Such valleys, although occupied by streams, do not usually
indicate their excavation by great rivers.

DECAY OF THE SUPERFICIAL ROCKS OF NORTHWESTERN GEORGIA.

Everywhere the surface rocks are deeply decayed, and the sur-
face soils have been formed without extensive transportation, ex-
cept adjacent to the streams. Some of the limestones have been
impure from admixtures of clay, and of cherty masses. From
these, the caleareous matter has been extensively removed, and in
many places, the surfaces are covered with a mantle of clay and
cherty gravel. So great has been the destruction of the limestones,
that in their place may be found from 100 to 210 feet, and perhaps
even more, of residual clay, as in the valley at Oredell (in Polk
county), or near Tunnel Hill. Owing to this great accumulation of
surface débris the complicated structure is obscured, so that the
only surface indication of the faults is the sudden transition from
one kind of soil to another. However, there is method in the
distribution of this mantle of loose earth, so that from the survey
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of the soils, ete., the distribution of the different geological forma-
" tions can be recognized, and upon the distribution of the forma-
tions the value of the land depends.

o R 6Aobn

FiaurE 10.—Decay of dolomitic limestones (a bed) upon the surface and side of
ridge near Cave Springs. ¢, represents the more siliceous beds; L, the more calca-
reous; M, manganese boulders.

Residual earths, derived from decayed limestones may be seen
from analyses in the agricultural report to contain from 64 to 84
per cent. of silica; from 6 to 15 per cent. of alumina, and from 3
to 10 per cent. of ferric oxide. Such rocks as those from which
the decayed remains were derived, contained, only from 3.5 to 6
per cent. of silica; from 1 to 3 per cent. of alumina, and from
half of 1 to 2 per cent. of ferric oxide. Occasionally, in very im-
pure limestone the proportion of alumina and ferruginous matter
is vastly increased. In the decay, more or less iron is dissolved
out, and the clay washed out. But most of the silica remains
in the residual earth. From a careful study of analyses of soils
derived from Knox dolomite rocks, there is found to remain about
67 per cent. of silica. If the standard of 6 per cent. of silica be
that taken in the original limestone, it appears that ten times as
much calcareous matter has been removed as there are residual
earths remaining. Reducing this somewhat, and allowing for local
variations, it is safe to assume that every foot of such débris was
once represented by ten feet of more or less impure lime rocks.
Thus, in places, as much as 2,000 feet of limestone appear to have
been removed by the solution of the original calcareous rocks of
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northwestern Georgia, leaving a mixture of elements of nearly the
same composition as those derived from calcareous shales.

ORIGIN OF THE VALLEYS.

This question is a natural sequence to the consideration of the
last two paragraphs. Although the Paleozoic belt of northwest
Georgia is characterized by both broad and narrow valleys, some-
times separated. by narrow ridges, or again by sharp crested, or by
broad mountains, vet this configuration is immediately due to the
effects of meteoric and river erosion; that is to say, that the present
valleys would not exist where they occur if the materials which
once filled them had not been carried off by washes and streams,
This is true even though the location of the streams may have
been primarily determined by movements of the earth’s crust,
which has produced warping and ridges of upturned beds of rock.
However, such movements have been slower than the carving of
the valleys out of the more easily degraded rock beds.

In the old Coosa basin, the origin of the valleys may not appear
so simple as those of the newer formations of the Chickamauga
and Lookout valleys, from the structure of which the key to the ex-
planation of the older valleys to the east is obtained.

Let the Lookout valley be taken as an example. That valley
is bounded on either side by plateaus from a few hundred to as
much as fifteen hundred feet above the floor. The plateaus, which
were formerly one plain, is capped by hard durable sandstones, lying
at low angles, dipping from the valley on both sides. This plateau
has been incised by Lookout creek and its branches, until the
stream reached the base level of erosion, deeper than which the
valleys could not be cut. The streams then began to broaden the
valley, which is now two to four miles in width. This widening
could not have been done by Lookout creek alone, but by the
tributary streams, rills and rains undermining the mountain sides.
Upon Lookout mountain, there are still many streams cutting down
to the base level of erosion, and the variousstages of valley making
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are in progress. Where the streams are flowing in opposite di-
rections, there the heads of the valleys gradually unite and often
appear as one continuous valley, with walls hundreds of feet high
and miles in width, as may be seen at the union of Lookout and
Big Wills’ creek valleys.

ﬂ'\__.f"

Wills 07 l__‘o. o
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Freurw 11.—Map showing form of the broad, deep valley, cut into the formerly
one plateau of Lockout—Sand mountain table-land, at the heads of Lookout and
Wills’ creeks.

Figuam 12.—Section across Loolkout valley, near Sulphur Springs, showing
combined erosive effects of small streams in making a broad valley.

The valleys just described were once filled with the Carbonifer-
ous rocks containing valuable beds of coal, which have been swept
away and carried into the sea. TFrom narrow ravines this process
of degradation of the rocks may be traced through various develop-
ments to twenty miles or more in width. Here and there rem-
nants of' degraded formations are: left, showing that even the Car-
boniferous rocks extended much further into Georgia than the val-
uable beds of to-day ; thus it becomes apparent that 1,500 feet of
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Carboniferous rocks alone, and elsewhere 2,000 feet or more of
limestones, belonging to the earlier Paleozoic periods; have been °
removed from what are now the valleys of northwest Georgia.

RECENT GRAVELS AND LOAMS.

Often coarse quartz gravel and other stones, as well as associated
loams, are found in the valleys up to elevations from 80 feet to 150"
feet. These are not everywhere met with, but are very common;
and represent bar or other shore deposits in the great, broad
streams, at a Jate period, when the lower parts of Geargia were
submerged to a depth of 700 or 800 feet. Locally the soils are
thus made to vary from that of the residual clays.

Al
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Favuvrts.

TABLE,OF GEOLOGICAL GROUPS,

In order to give a clear idea of the order of superposition of the
different formations which geologists recognize, and the relations of
the strata occurring in Georgia, the following table is given :

GRoOUPS, SYSTEMS. LocATION 1IN G EORGIA.
(Modern, ...... ..., River deposits.
| Pleistocenc , .. ., . (South Georgia.)
CENOZOIC. , { Pliocene .. ] South Georgia.
Miocene | . ... il o EpL { South Geargia.
Eocene, ., ! South Georgia
Cretaceous .. . . . South Georgia.
MESOZOIC. < Jurassic . ... .., .., Not known.
Triassic ., . . . ) Not known.
[ Permian . ... Not known.
| Carboniferous Northwest Georgin,
Devonian .. ' Nar'w’st Ga., butalmost w'nting.
PALEOZOIC  Silurian . ., : Norvthwest Goorgia (only ove
| small bhut important fragment |.
| Ordovician .., .. .. Norvthwest Georgin,
| Cambrian. ... .. Northwaost Georgia,

(Laurentian and. other sys-
ARCHAAN, { Metamorphic Rocks tems(?). These have not been

differentiated in Middle Ga.
GEOLOGICAL SYSTEMS IN NORTHWESTERN GEORGIA,
Eastern border of wunaltered rocks are all more or less meta-
morphic or igneous. The upper beds belong to systems distinet from
(27)
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the lower, just as the Paleozoic group is comprised of several sys-
tems. In several scattered regions in America, there are well
marked series of crystalline accumulations devoid of determin-
able fossils, which overlie the lower Archzan, and underlie
some member or other of the Paleozoic group, but they can-
not be correlated as yet or positively assigned to a system
in the general table. In such cases, we must simply investigate
the local characteristics and wait until their true relationships have
been discovered. Such rocks form important members of the met-
amorphic country east of the helt under survey, against which it is
brought by a gigantic fault, which has been suitably named the
“ Cartersville Fault,” by Dr. C. W. Hayes. *

It is quite probable that some of thesé upper crystalline rocks
belong to the Cambrian system ; but as they occur east of the physi-
cal break, they will not be considered here.

Range of Geological Formations.—Throughout the belt reported
upon, the rocks range from the Cambrian to the Carboniferous sys-
tem, inclusive. But the lower beds of the Cambrian system, and
possibly portions of the upper Ordovician formations, are wantingeaes..
In the northwestern portion of the area surveyed, there are most
striking repetitions of the formations. The northwestern side of
the Lower Paleozoic strata of the Coosa valley are brought in
contact with the various upper members of the Paleozoic group ; but
particularly with the rocks of the Carboniferous system. This
tanlt has been explored from Virginia to Alabama, and was first
named {by Prof. J. J. Stevenson,T the ¢Saltville Fault,” since
locally called the ¢ Rome Fault,” by Dr. Hayes.] In Georgia
this fault amounts to a vertical displacement of from 7,000-10,-
000 feet.

* Bull. Geological Society, Am. Volume II. 1890. Page 147.
4+ J. J. Stevenson, Pro. Am. Phil. Soe. XXII. Phila, 1884.
1 Bull. Geological Society, Am: Volume II. Page 144.
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Value of Fossils—The groupings of geological phenomena
scarcely reached the dignity of a science until William Smith, an
English mineral surveyor, discovered that certain fossils were char-
acteristic of special beds, and were not found out of their proper
horizons. He made use of his discovery a century ago, in order to
ascertain whether the rocks were above or below the coal horizon.
Lithological characters of themselves are only, at best, local indica-
tions of age, or of horizon ; for rocks of the same position over widely
separated areas may be 0{' ‘entirely different characters, or rocks of
the same characters may belong to different horizons ; consequently
geologists must ultimately depend upon the fossil contents of differ-
ent beds. Again, many physical breaks occur in the succession of
strata, and characterize certain epochs in one locality, without leay-
ing traces in others. They are not always coincident with the great
changes in the types of fossil remains. Thus, there is a closer re-
lationship between the sedimentation of the Knox shales and the
Knox dolomites than between the Knox dolomites and the overly-
ing Chickamauga formation, although both of these latter are highly
caleareous deposits; yet the relationship of the animal remains is
such as to cause the Knox shales and Knox dolomites to be placed
in different systems. Indeed, it is only on account of the inability
to perfectly correlate the minor grouping over widely separated
areas that local nomenclature lasts longer than a temporary pro-
vision. This inability arises from various breaks in the continuity
of formations, thinning out or thickening of strata, and in the re-
placement of one kind of deposits by another, with the consequent
changes, unequal development and preservations of fossils. As an
illustration : sandy shore deposits are apt to be replaced by clays
found in deeper water ; or limestones, when the waters were clear
enough to favor accumulations of animal life and thelr consequent
remains. Thus, on the flanks of mountainous countries, sandstones or
shore deposits occur, whilst, as the formations recede towards the
plains of the continent, these fragmental members diminish in mag-
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nitude, and are often replaced by limestones which are more favor-
able for the preservation of fossils than the clays and sandstones,
Accoi‘dingly, by tracing continuity in the stratigraphy, portions of
the beds may be found which are fossiliferous, and thus the hori-
zons can be determined; still, the general types of the whole
remain with local variations.

Throughout the southwestern end of the Appalachians, the fossils
of the Lower Paleozoic formations are not generally preserved ; and
on the lithological characters one must often depend in surveying
the development of many formations, with ouly occasional refer-
ences to fossiliferous strata. :

THICKNESS OF THE LOWER PALEOQZOIC FORMATIONS.

The difficulty of making accurate determinations of the thickness
of the various formations is considerable, as the extensive sections
of the different rock formations are commonly in decayed con-
ditions, or the strata are buried or obscured. As a consequence,
the apperently great thickness may have to he reduced, owing to
unperceived undulations or faultings. However, estimates based
upon incomplete observations are made, Long ago, Prof. Safford*
estimated the thickness of the rocks, in East Tennessee, which
pass into Georgia, as follows :

ORDOVICIAN. Nashville and
Trenton 2,500 feet.
[ Knox Dolmite 4,000 4
CAMBRIAN, ( Knox Shales, 1,500-2,000 g
. Knox Sandstone. 800-1,000 &
Chilhowie, 2,000 i
? Ocoee, 10,000 ¢

Thus the extended thickness of the Cambrian in East Tennessee,
without the Ocoee conglomerate, which is not included in the report,
is from 4,300-5,000 feet thick; and the Ordovician or Lower Silu-

*Geol. of Tennessee, 1869, pp. 158-60.
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rian, is 6,500 feet. To the rocks belonging to the Cambrian sys-
tem, Mr. A. R. McCutchen assigned a thickness of 10,400 feet.*
In Alabama, Prof. Eugene A. Smith gives the maximum thickness
of the Cambrian deposits exclusive of the Ocoee conglomerate, as
10,000 feet; and that of the Ordovician system as 4,900 feet.t

Dr. C. Willard Hayes estimates the thickness of these same for-
mations in the southern Appalachians at from 6,600 to 8,500 feet] for
the Cambrian beds, above the Chilhowie; and from 4,700 to 6,300
for the Ordovician system.§ The maximum thickness of the Cam-
brian rocks of Georgia aboye the Chilhowie and Ocoee formations
must reach 5,000 to 6,000 feet ; and the beds of the Ordovieian
must aggregate 6,000 feet in its maximum developments.

THICKNESS OF THE UPPER PALEOZOIC FORMATIONS.

Most of the Upper Paleozoic formations are more easily measured
than those of the lower portions of the group, the maximum thick-
ness of which is shown in the following table:

Carboniferous System. Coal Measures, 1,400-1,600 feet.
Sub-Carboniferous, 1,500-2,600 &

(Includaing Floyd shales).

Devonian Black shales, 10-25 2
Silurian Red Mountain, 800-1,100 1

In northwestern Georgia, the Red Mountain series is developed to a
considerable thickness, whilst in Alabama it diminishes to 100 feet.
In Tennessee, Safford estimates the whole series at from 1,200 to
1,500 feet, and Mr. Hayes places it at 600 to 1,500 feet. :

The Devonian shales dwindle down to 10 feet in Alabama, but

# See Cotton Report, Tenth Census, Vol. V1., part 2, page 21.

t Geological survey of Alabama, “Cahaba Coal Field,” 1890, 148-154.

1+ At the time of Hayes’ estimate, he classified the Coosashales as a number below
the Connesauga shales, so also did Smith. But as these local developments appear
to belong to the same horizon (Walcott) the larger estimate has been reduced.

3 % Overthrast Faults of the Southern Appalachians,” Bull. Geol. Soc. Am. 1890,
page 143.
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thicken to 100 feet in Tennessee. The Sub-Carboniferous of Georgia
is greatly increased by the Floyd shales, which are locally devel-
oped to a thickness that can be only roughly estimated at 2,500
feet (Hayes). Exclusive of these shales, Prof. Safford gives a
thickness of the Sub-Carboniferous rock at from 600 to 1,250 feet,
and the Coal Measures from 200 to 2,500 feet. In Alabama, Mr.
Joseph Squires measures a development of 1,200 feet on the Sub-Car-
boniferous, and 5,525 feet for the Coal Measures, which, however,
are much more largely developed in Alabama than in Georgia.

FAULTS.

» Many faults occurs in northwest Georgia where the different
formations are duplicated. The most remarkable is the Saitville or
Rome fault, which transposes the Cambrain shales over all formations,
even to and including the Carboniferous system. This dislocation is
an overthrust fault whereby the Cambrain shales where pushed
westward at low angles for distances of at least four or five miles,
bringing into contact formations which are geologically from 7,000
to 10,000 feet apart, in vertical range. This fault is further
noticed under the local geology of Floyd and Gordon counties.
The great number of repetitions of strata in Whitfield county may
be seen in figure 13.

FIGURE 14 —Sectlon from Rockv Face to Cohutta ’VIountams, showulg repeti-
tion of Knox strata (k) by faulting (F) and folding.



34 GEOLOGY OF THE PALEOZOIC GROUD.

CHAPTER III.

GENERAL CHARACTERS OF THE CAMBRIAN SYSTEM.

CONTENTS.
TABLE.
OCOEE SERIES.
CHILHOWIE SKRIES.
00sTANAULA SErIES —Coosa Valley Phase; Oostanaula Fault; Connasauga Val.

ley Phase.
TABLE.
SERIES,  FORMATION.
Upper Cambrian (Potsdam) ( Knox or Connsauga
hales.
Middle Cambrian (Acadian) LOostanaula Kioi or Rome Sand-
stone.

Lower Cambrian (Georgian) Chilhowie.
Ocoee (?)
THE OCOEE SERIES.

The type of this formation is along the Ocoee river, only a short
distance from the Georgia line, and these deposits extend within
the State, but their full development is not known. Some of the
rocks in eastern Bartow county have been assigned to this horizon
by Prof. Little* With equal propriety, at many points along
the western margin of the metamorphic rocks various beds could
be assigned to the same series, but the survey has not progressed
sufficiently in this direction to allow expression of opinion. The rocks
along the Ocoee river cover a zone about twelve miles wide, and
present a long succession of beds mostly dipping at rather steep

* Handbook of Georgia, 1876.
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angles to the southeast, and forming precipitous cliffs over the
river, which cut across the formation. In many places foldings are
seen, and elsewhere the strata is much hroken. Whilst the faulting
and folding is often obscured, it must be very great, or else the
thickness of the series would amount to five or six miles. Prof.
Safford provisionally placed the series at 10,000 feet. But it is im-
possible to make a correct estimate of the thickness. The great
proportion of this mass is composed of semi-metamorphic hydromica
schist, chloritic and clay slates, with occasionally beds of fine con-
‘glomerate and quartzite, which, in some placee, are very thick, es-
pecially in the higher beds, and to a less extent near the base. The
pebbles are usually small, but sometimes an inch or two long.
"They are composed mostly of quartz, with some feldspar, or in
places fragments of slate ; greenish and bluish slates prevail. They
are commonly weathered, but in the road making there are many
places where the blue compact slates are exposed.

At several points all the way to Cartersville, I have crossed the
-edge of the metamorphic zone and found hydromica schists, slates,
.coarse and fine conglomerates, quartzite and sandstone, but as yet
have not reported upon them. Yet it is reasonable to expect that
.some of these deposits may be referred here; at any rate, such
rocks form the border of the country reported upon.

These rocks have been placed by Prof. Safford in a horizon at
‘the base of the Cambrian, where we will leave them until future
research shall require them to be differently classified. They are not
fossiliferous, so far as known, and their stractural relations are not
-easily made out, but their occurrence is in contact with the known
lower Paleozoic rocks, on account of there is extensive faulting.

CHILHOWIE SERIES.

This formation was described by Prof. Safford: “Ttis a great
group of heavy bedded sandstones, often dark, but generally
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weathering to a grayish white, and containing great beds of
whitish quartzose sandstone or quartzite. Interstratified with the-
many bedded rocks are, at some points, sandy shales and thin flags,.
often containing mica scales. Some of the sandstones are coarse
and approach fine conglomerate. It may be mentioned that not
unfrequently the strata have green grains (glauconitic) disseminated
through them.”+  Worn holes (Seofithus linearis) and impressions
of fucoids ave commonly found. The maximum thickness is given
at not less than 2,000 feet. The great topographic features of the
Chilhowie formation is their occurrence in bold, isolated knobs,
issuing abruptly out of the valleys to heights of from 1,000 to
2,000 feet. Such knobs are characteristic features from Alabama to-
Virginia, but all are probably not of the same age. Overlying the:
sandstones of the typical Chilhowie mountain, Mr. C. D. Walcott
found shales containing the Olenelus fauna, thus proving the cor-
rect determination of the geological position long ago by Prof.
Safford, whereby the formation is shown to belong to the Lower
Cambrian series.

In Alabama, Prof. Engene A. Smith says that the lower part of”
the Cambrian system is not characterized by quartzites and sand-
stones, as by Chilhowie of Tennessee. But that similar masses
forming the same bold Chilhowie-like knobs occur at many hori-
zons in the shales.t So also Messrs, Willis, Keith and Hayes have
observed similar extensive range in the geological distribution of
these sandstones or quartzite knobs at various points in Tennessec.
These great accumulations of sand were evidently local, in positions
close upon the mainland, where streams or currents were piling the
washings of the land. With the oscillations in the level of the
land and sea the localities of such deposits naturally changed, being
buried by newer sand bars, or having these formed upon the late-

muddy sea floors.

1 Geology of Tennessee, 1869, p. 199.
1 Geological Survey of Alabama, ¢ Cahaba Coal Field,” 1890, p. 150.
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In the country at present reported on, Indian mountain (mostly
in Alabama) is the only knob that is considered. Its position is
beneath the Oostanaula shales, the basal sandy members of which
may be of identical horizon with that of Indian mountain. Some
of the sandstones on Cohutta, Pine Log and other mountains
may belong here, as suggested by Prof. Little; however,
these are on the metamorphic side of the ¢“Cartersville IFault,”
which is the limit of the present survey and of this paper, but ave
approached in examination of its boundary.

OOSTANAULA SERIES,
COOSA VALLEY PHASE,

This is the lowest formation in which fossils have been found in
‘Gzeorgia. The mass of the formation is composed of reddish, yel-
lowish, brownish and greenish shales with thin bedded limestones,
having shaly partings, or the limestenes are in concretionary layers
within the shale. These beds are often at high angles, and the
great variation of the dip shows much folding and faulting. The
shales weather into stiff soil. Higher in the series there are dark
massive limestones, highly seamed by white calcite veins. These
rocks cover part of the country known as ‘“flat woods,” along the
‘Coosa valley, and also with some interrnptions extend northwest-
ward to near Dalton. In part, is a comparatively level country,
and in part it is composed of moderate sized ridges. The deposits
form the most western Cambrian deposits, and are in contact with
‘Carboniferous formations upon their western side, owing to the ex-
tensive faulting. On the eastern side of the flat woods, there is an
extensive fault—the OosTaANAULA—which line is characterized by
the chain of low serrated ridges which cuts the ‘“flatwoods” off
from the Cambrian valleys to the east, and produces the repetition
of the same formations.

The thickness of these deposits is only conjectural, owing to the
great repetition of the apparent mass on account of foldings and
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faultings, as the strata are found from almost horizontal positions
to almost vertical, and the development may be taken at anything
from 3,000 to 6,000 feet, increasing towards Alabama.  This
phase is charactered in part by thin, often grayish soils and poor
ill drained lands, and in southern Floyd, the county is sparsely
settled, but farther north the land becomes better and is more
thickly settled.

These shales of the Coosa valley contain fossils, which from a
point three miles southwest of Rome, Mr. C. D. Walcott has de-
termined as belonging to the genus Olenoides, and cousequently
belong to the Middle Cambrian series. The rocks of this basin were
classified upon lithological grounds as the Coosa series of Prof.
E. A. Smith and adopted by Mr. C. W. Hayes, before the determina-
tion of the fossils, by Mr. Walcott. The shale ridges (which con-
tain some sandstone) to the east of the basin below Rome appar-
ently belong to a position beneath the shales to the west as well as
to the east of them, owing to the Oostanaula fault upon their western
side.

CONNASAUGA VALLEY PHASE.

The Oostanaula shales constitute a great accumulation of red-
green and variegated calcareous shales containing thin seams of
sandstone sometimes quartzitic in the lower members, and dark-
bedded limestones in higher strata. The sandstones and some
interbedded shalcs show ripple marks and impressions of fucoids,
indicating their shallow water origin. The limestones are often
impure ; sometimes they are oolitic., The maximun thickness does
not seem to be less than from 4,000 to 6,000 feet. Such an accu-
mulation of sediments represents changing conditions of deposition,
of long duration. As is seen to-day, upon the surface of the coun-
try the calcareous matter of the shales has been mostly washed
out, leaving the more siliceous matter to form varied soil, from
sandy in the region of the sandstone members, clay loams in more
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calcareous regions, and again disintegrated chips of shale covered
~ with thin soii. The limestones often appear through the shales and
clays along the streams. These are commonly dark colored, and are
often traversed by a network of shaly films, which become apparent
on weathering.

In Alabama, great isolated lenticular masses of quartzite, or
these beds with intercalated shales, form knobs and rugged moun-
tains rising from 1,000 to 2,000 feet above the valleys (Smith).
These are the Weisner quartzite, and cannot yet be definitely con-
nected with any set of beds in the great series. There is some pos-
sibility that these knobs and their shales as well as Indian mountain
should be placed along with the Chilhowie series beneath the
Middle Cambrian strata.

Such a mass of sediments might be expected to be divisible into
several distinct horizons. In Alabama, Prof. Smith says that the
separation of the sandstone series of the Middle Cambrian series
from the higher shales, is not practicable, as the sandstones occur
at many horizons. In Tennessee, Prof. Safford long ago separated
the Jower and upper beds into Knox sandstones and Knox shales,
and more recently Mr. Hayes has renamed them the Rome sand-
stones and Connasauga shale. A justification of this change of
nomenclature might arise from the correlation of these deposits in
the Cambrian system, whilst the overlying Knox (dolomite) series
belongs to the Ordovician. In Tennessee, this division is more
practicable than in Alabama, for massive beds of sandstone are
there interbedded with many colored shales. In Georgia, the thick
sandstones are of rarer occurrence ; and the boundary lines are often
obscure, although the resulting soils are sometimes more sandy.
Topographically, the lower sandstone members of the Oostananla
series occur in [part in more or less low crested ridges, whilst the
neighboring shales form valleys. But in many localities the shales
form the ridges, as there is considerable variation in the beds, and
in some places they are more or less metamorphic. This difference
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may arise from including several divisions in the same systen. In-
deed, at least three distinct paleontological horizons are included
in the Knox shales (Walcott); whilst as yet there is no known pa-
leontological ground for separating the Knox sandstones from the
upper members of this great series, part of which is Middle Cam-
brian. As fuller researches may lead to a new nomenclature for
these divisions, and as simplicity and brevity are needed in this re-
port, we cannot do better than to include all of the shaly series
belonging to the middle and upper Cambrian under one class—the
Oostanaula shales, and treat the whole as a unit on one map. This
name has the advantage of avoiding confusion with the Knox lime-
stones of the Ordovician system.

The position of the Oostanaula series in the great geological
scale, as determined from the fullest information in the possession
of Mr. C. D. Walcott, is from the following evidence:

In the northern suburb of Rome, from arenaceous shales: and
clays above the sandstones, fossils of the genus Bathyuriscus were
found, and from the sand stones Annelid remains. Professor Safford
has also found fucoids in the sandstone. Bathyuriscus beds belong
to the Middle Cambrian series., Below the Bathyuriscus beds, and
between their exposures and the abrupt terminations of the shales,
against the Carboniferous fault in Tennessee, and at apparently the
same horizon as the sandstones, Mr. Walcott found numerous speci-
mens of Linguella, Obelella and Bathyuriscus. On the eastern side
of and above the sandstone ridges, seven miles south of Rome, a
bed of limestone, intercalated with shales, contains Bathyuriscus
and Ptychoparia and species of Orthis—all being Middle Cambrian
fauna. As already stated, the shales west of the Oostanaula fault
contain Olenoides, and represent a lower division of the Middle
Cambrian fauna. Accordingly, the sandstone members must belong
to or below the Middle Cambrian series. Mr. Walcott, our best
paleontological authority upon the Cambrian fauna, to whom all
our intricate questions in this department arve referred, has further
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determined three .subd'i'visions in the upper portion of the Middle
Cambrian fauna, in the Knox shales of Tennessee, but says that
these shales may be Upper Cambrian in part.

A short distance beyond Georgia, a mile south of Cleveland,
Tennessee, in a railroad cut, there are six hundred or seven hundred
feet of limestone beneath the cherty beds in the base of the Knox
dolomite (Ordovician) system,

These limestones contain Ptychoparia and other Cambrian fossils
(Walcott).® It appears that the physical or lithological breaksin or
adjacent to Georgia do not correspond to the change of fauna, as
it often does, but with the changing life from the Middle Cambrian
to the Upper, and from the Upper Cambrian to the Ordovician
periods, the transition of physical conditions and growth of the
«continent was gradual; consequently, for accurate determinations,
we must obtain the fossils, which are unfortunately not abundantly
preserved, and the lithological characters alone are not sufficient
guide. Bat in this economic survey, the study is simplified by
considering as a unit the Qostanaula series, without a further in-
troduction of new names or subdivisions. The Oostonaula series
then embraces upper portions of the Middle, and all of the Upper
Cambrian sediments as found in Georgia.

The Oostananlashalesare internally greatly faulted as well asfolded.

The Oostanaula series occupies broad and narrow belts in the
‘Coosa, basin, and narrow belts occur in the Chickamauga and Chat-
tooga drainage, the common feature often being the valley making
elements. Where the rocks are calcareous they weather to rich
red lands; where less calcareous the shaly soils are often thin and
of inferior quality.

* The citations from Mr. Walcott are derived from references; in Correlation
Papers of Cambrian System in Bulletin No. 81, United States Geological Survey;
and particalarly from interviews and correspondence, he having visited the region
and collected all the evidence available on this special subject.
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CHAPTER 1IV.

GENERAL CHARACTERISTICS OF THE ORDOVICIAN SYSTEM.

(LOWER SILURIAN OR CAMBRO-SILURIAN.)

CONTENTS.
TABLE.
Kxox SERIES.
CHICKAMAUGA SERIES—Maclurea Limestone, Rockmart Slates.
TABLE.
SERIES. FORMATION,
Trenton (and Cbazy)l Rockmart Slate,
Chickamauga < Deaton Ore Beds.
Hudson . . . . j Maclurea Limestone.

Caleiferous .© . . . . . . . Knox Dolomite.
KNOX DOLOMITE.

This wide-spread series of rocks is distinctive, well named and
not confusing. KEconomically it is one of our most valuable forma-
tions, being rich in ores and building materials. It was first de-
scribed by Prof. Safford, in Tennessee. It is characterized by mag-
nesian limestones or dolomites. These are sometimes very massive,
with indistinct stratification, (as in plate I1.) and again they comprise
thinner layers. Some of the beds are composed of simple limestenes.
These solid rocks are sometimes dark colored, but are oftener of
light shades. The texture is compact or granular. The rocks pre-
sent many degrees of purity : those containing sand weather to a
coarse porous sandstone with rough surfaces; others,'rich in clay,
soon break down, and superficial deposits of clays and loams are
found; also great pockets of white clays occur in the deeply decayed
rock. The result of weathering upon the disturbed rocks is to pro-
duce gentle, rounded undulations, and loamy soils most commonly
of a red color. (See plate VII. illustrating ore banks at Grady.)



Prate II.

KNOX DOLOMITE.

At cut on Rome Railway, showing character of strata.
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In the lower Knox dolomite, the accumulations of limonite, or-
brown ore, manganese, kaolin and bauxite occur in large quantities.

Higher up in the Knox dolomite, the beds are more apt to be
siliceous and contain concretionary masses of chert or flint. Some-
times the siliceous matter forms nodules of flint arranged in
layers, or else in thick irregular pockets. Upon disintegration
these cherty masses weather out into angular gravel or boulders,.
which cover and protect the surface of the numerous steep ridges.
The covering mantle of chert is usually superficial, and beneath it
light colored siliceous clays are most common. Thus the cherty
ridges and gray dolomite lands usually go together. Prof. Safford
first discovered a characteristic of the chert in that it commonly
contains rhomboidal cavities, which are molds arising from the re-
moval, by solution, of crystals of dolomite from the chert; also
that fresh quarried cherty rocks still contain the crystallized min-
eral. The fossils are scarce, but still occasionally found.

Different portions of the beds of the dolomite formation weather-
differently. Many exposures of the solid rock are well shown in
the cuts along the Rome railway. In some cases, the thin bedded
and earthy strata weather the most readily, but in other places thick
compact layers of dolomite rise up through other beds which are
decayed to depths of scores of feet, showing very unequal weather-
ing in apparently the same beds (see fig. 1 and plate IIL.).

The compact beds show jointing or cracks, which favor weather-
ing and the formation of rounded hummocks rising in relief. This.
propensity for weathering has left the solid rock deeply covered by
earth, and accessible only on the sides of occasional ridges or some-
times in valleys. Still it forms extensive exposures, as upon Ladd’s
mountain, west of Cartefsville, which is a characteristic but isolated
dolomite ridge rising about 500 feet out of the plains (Plate I'V.)-

The depth of decayed covering is variable.  Occasionally the:
solid rock comes to near the surface. Again, in the residual earthy
coverings, wells are often from 60 to 90 feet without reaching solid:
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rock, and the decayed rock débris at Oredell is 200 feet deep. This
represents the removal of an enormous mass of calcareous matter
from limestones, of which only the clay and earthy matter remains.
‘The topography of ridges, undulations and valleys arises from at-
mospheric decay and removal of material from the disintegrated
strata, which often dip at low angles of 5° or 10°, and rarely ex-
ceeding 20° or 30°.

It is difficult, as it is with all the rocks in this section, to deter-
mine the thickness of the formation. Mr. McCutchen placed
it at 5,000 feet. Mr. C. W. Hayes estimates it at 3,500 to 4,000
feet. In Alabama Prof. Smith assigns about 4,000 feet to it.
Owing to the limestones being deeply covered with their disinte-
grated remains, the country composed of these rocks is mostly
known in the form of cherty ridges and loamy valleys, and-the ex-
posure of the stratified rocks is insufficient to make definite meas-
urements of their thickness, for the disintegrated residual clays and
cherts only form heterogeneous masses. However, east of Vann’s
valleys, southwest of Rome, it is not unreasonable to make an es-
timate of 4,000 feet as the thickness of the series.

Just east of the last named locality, a ridge is found composed of
-a consélidated rock made up of angular fragments of dolomitic
limestone. This structure implies an upper horizon in which the
older rocks had become exposed to degradation, and out of their
ruin the new beds were constructed. Fossils have not yet been
found there, but the general topographic position indicates the
lower part of the Knox dolomite series.

Many caverns occur in the Knox dolomite formations.

In Polk, Bartow and Floyd counties, the Knox series form broad
andulations and cover a wide belt; but further north the formation
-occupies numerous belts, owing to faults, or produce subordinate
ridges in anticlinal valleys.



PraTe IV.

LADD’S MOUNTAIN (BARTON COUNTY),

500 feet high, showing form of ridges produced by weathering of Knox dolomite. Cotton field in foreground.
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Fuller details of this formation may be found in the local distri-
bution given in succeeding pages. Other information as to min-
erals and thelr compositions is given in the Economic part of the
report.

CHICKAMAUGA SERIES.

This series of rocks comprises such of the Hudson, Trenton and
Chazy formations as occur in Georgia. Their separation in the
southern Appalachian region has always been a source of difficulty,
as the physical and lithological structure in some places permit of”
separation, whilst in other cases they become a unit. Nor can
exact parallelism be established. Hence, the adoption of Dr.
Hayes’ nomenclature* The rocks, as a unit, are best developed
in the Chickamauga valley, as also in Whitfield county, although in
Polk county the separation into Safford’s Maclurea limestone and
Hayes’ Rockmart slates is very distinet.

The Chickamauga series west of Taylor’s ridge is notably an im-
pure bluish limestone, often in thin beds and more or less flaggy.
These limestones are frequently fossiliferous. In places, the rocks are
intercalated with beds of shale. 'When the calcareous matter is dis-
solvedaway from the limestone,owing to weathering processes, prom-
inent ledges of flaggy material of shaly character remain in relief.
These limestones are usually at low angles from 10° to 20°, although
steep in places, and often protrude through the soil and form the
rocky pavements of the country. The Chickamauga sertes charac-
terizes narrow valleys and low rocky ridges; this formation also
extends upward often to a considerable elevation in the neighbor-
ing mountain ridges, which are capped by more durable rocks.
Sometimes the rocks do not appear through the soil, especially
when the outcrop is narrow and in valleys at the foot of mountains.
The soil which,results from the decay of these rocks is usually a
stiff, reddish or brownish clay, forming some of the most fertile

#Bull. Geol. Soc. Am. Vol. IT., p. 143,
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lands of Georgia. In this part of Georgia, the thickness is from
1,200 to 1,800 feet.

In Polk county, the lower subdivision or the Maclurea limestone
forms massive beds, some of which are remarkably pure limestone,
-often fine granular in texture, and from light to dark gray in color.
In that district, it is slightly metamorphic, forming gray and col-
ored marbles. Tn weathering, they do not usually disintegrate but
have their surface worn away by solution, thus producing rounded
hummocks (see plate I, where these hummocks have been covered
by higher materials now removed), rising up in the valleys and
sometimes forming considerable hillocks, even to an elevation of
one to two hundred feet. The formation is often characterized by
ccaverns. This portion of the Chickamauga series has probably a
thickness of 600 or 800 feet.

The Deaton ore beds, occurring northeast of Rockmart, over-
lie the Maclurea limestone at low angles. These beds are
ferruginous limestones, varying in thickness from a few inches to a
few feet. They are dark gray, fine grained and compact, and
sometime contain 30 per cent of iron. More commonly the beds are
-earthy and weather into ferruginous clay, or angular slabs of iron
ore. The thickness is from 100 to 200 feet. Similar beds occur
‘in Whitfield county. These ore beds represent some portion of
Safford’s iron-limestone series in Tennessee. (See plate L.)

The Rockmart Slates of Polk and adjacent counties form the up-
per member of the Chickamauga series. The rocks dip at angles
varying from 20° to 40° near Rockmart, and approach the vertical,
near the Cartersville fault, a few miles to the south. Farther west,
they cover the Maclurea limestones on a rather flat rolling country,
-although about Rockmart they form ridges. The slates weather
to a grayish, reddish or variegated color, and are broken into small
.chips covered by thin soil. They are semi-metamorphic and in
places have a cleavable fissile structure. Some of the upper beds,
~which are not fissile, weather into a bed of beautiful clay, capable
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of being carved into ornaments, or the so-called Caenstone. The
estimated thickness is 1,200 feet.

Another feature of the Chickmauga series, in the ridges south ot
Rockmart, is a heavy bed of breccia composed of angular and sub-
angular chert with some slate. "This is cemented into a hard rock
which has been used for millstone.  "Phis breceia points to an epoch
of disturbance at the close of the Knox dolomite, Just as the hreceia
at the base of the Knox dolomite (noted on page 44) pointed to a
disturbance about the close of the Cambrian period, for these de-
posits, although exposed to only a limited extent, belong to the
base of the Chickamauga series.

The local features of the Chickamauga series will be noted in
later chapters on the various counties. ]
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CHAPTER V.

GENERAL CHARCATERISTICS OF THE SILURIAN SYSTEM.
RED MOUNTAIN SERIES.

The Silurian system overlying the Chickamauga limestone is
only imperfectly represented in the southern Appalachian region
by a series of rocks which Safford, in Tennessee, described under
the names of Clinch mountain sandstone, White Oak mountain
sandstone, and the Dyestone group; and Smith, of Alabama,
named the Red mountain, or Clinton series, which Mr. Hayes has
renamed Rockwood. All of these rocks appear to belong to hori-
zons, including the Medina, Clinton and probably lower Niagara
series, with the upper portion of the Silurian system wanting.
There is no ground for local subdivisions, although great varia-
tion in rock masses occur. Thus, in Murray county, on Rocky
Face, and other ridges, massive sandstones, capping the lower
shales, give rise to bold, high but narrow ridges. Taylor’s ridge,
to the westward, is of a similar character, but with a diminution of’
sandstones. Westward of this last ridge the sandstones become
less abundant and are replaced by thick deposits of shale, which
are seen in ‘ Shinbone ridge” (or the foot-hills of the Look-
out_plateau). Here the ridges are narrow and low, but with in-
terrupted pointsrising two or three hundred feet above the valleys,
owing to their protection by Sub-Carboniferous cherts. On account
of the strata inclining at considerable angles, usually not exceeding
30°, but sometimes nearly vertical, the characteristic feature of the
formation is that of narrow ridges. (See plate V opposite.)

The mountains and ridges are portions of synclinal folds, which,
for instance, pass under the Carboniferous rocks of Lookdéut moun-
tain. Thus, the formation usually bounds anticlinal valleys, the
centers of which are occupied by older formations.



PLATE V.

AT TN (o tlers =

SHINBONE RIDGE,

(Red Mcuntain Series, etc.), along the foot of Lookout Mountain, at Rising Fawn,
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The sandstones are often massive, and vary in color from light
gray to brown and red. The shales are commonly fissile, in thin
beds, amongst which there are intercalated, at various horizons,
thick layers of sandy shale which passinto Hlaggy sandstone ; some-
times there are thin beds of fossiliferous sandstone, as well as beds
of hematite or red fossil ore, which renders this formation ex-
tremely valuable. These iron ores occur somewhat above the
medial horizon. The iron ore beds are commonly made up of
masses of shells converted into oxide of iron, leaving the structure
of the shells, amongst which there are flattened concretionary
nodules. Above the drainage level, this ¢ fossil ore” does not
usually contain much caleareous matter, but below the water levels,
where it has not been leached out, there is sufficient calcareous
matter for self-fluxing, and the calcareous layers are better pre-
served than near the surface. The total thickness of the formation
in Georgia reaches from 800 to 1,100 feet, and is best shown at
the end of Pigeon mountain, where it is exposed by railway cuts
across the whole formation, dipping regularly at about 8° to the
east of southeast. In Alabama, the formation dwindles to about
100 feet in thickness.

As a surface feature the Red Mountain series forms only narrow
belts.  The rocks appear to lie comformably upon the Chickamauga
limestones. which often rise high in the sides of the mountain.
Overlying the Red Mountain series, a thin deposit of black shales,
belongiug to (probably the upper part of ) the Devonian system, oc-
curs.  Whilst unconformity is not recognizable, yet it is probable
on account of the great gap apparentin the geological succession.
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CHAPTER VI

GENERAL CHARACTERISTICS OF THE DEVONTAN SYSTEM.

CHATTANOOGA BLACK SHALE.

The Devonian system in Georgia is represented by only from
ten to twenty-five feet of black shales, which are valley making.
At the surface they are rarely exposed, owing to the usual covering
of débris from the adjacent ridges. Still, where the, streams cut
across the formations, the black shales are usually found between
the Red Mountain beds and overlying cherty limestones. TIn Ala-
bama, they dwindle to a thickness of ten feet, whilst in Tennessee
the same beds increase to a thickness of 100 feet. The top layers
of the shale become lighter colored and contain rounded concre-
tions. Atsome points, the black shales are wanting, thus permitting
the contact of the Silurian and Carboniferous systems.

This shale is commonly mistaken for coal. It is often chavacter-
ized by sulphur and mineral springs.
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CHAPTER VII.

GENERAL CHARACTERISTICS OF THE CARBONIFEROUS SYSTEM.

CONTENTS.

Coar MEASURES.
MoUNTAIN LIMESTONE,
Froyp SHALE.

Forr PAYyNE CHERT.

The Lower or Sub-Carboniferous series is extensively developed
in northwestern Georgia in three different phases. In the valleys
adjacent to the Coal Measure ridges, the Mountain Limestones are.
bounded by cherty ridges of the Fort Payne series with the inter-
mediate Floyd shales wanting. But east of Taylor’s ridge the-
Sub-Carboniferous valleys are carved out of the Floyd shales,,
whilst the ridges are covered with the Fort Payne chert.

FORT PAYNE CHERT.

The Fort Payne chert consists of a siliceous limestone more. or
less filled with cherty concretions, Sometimes the chert oceurs in
layers, but again it isin the form of nodules. The ealeareons matten
is dissolved out upon the weathering of the rocks, leaving the:
country covered with a cherty gravel mantle, which favors the:
production of ridges. This chert is more or Jess porous from the:
remains of fossil impressions, It lies upon the black shales of
the Devonian system, except where it is wanting,  East of Taylor’s:
ridge, the rocks at the surface form crested ridges, West of the
Chickamanga valley they form ridges covered with chert adjacent
to the valleys of the Mountain Limestone. These cherty hills:
often protect the iron bearing shales of the Red Mountain series..
(See plate V.) The thickness of the formation varies from 240 feet:
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to 510 feet. In this formation fossils are found in many places,
and in some horizons crinoidal rocks abound. Upon the map, it
is not practicable to represent the belt of this series, which every-
where bounds the Mountain Limestone on the one hand, and
forms the ridges adjacent to the Floyd shales on the other. A few
outlying patches of this series cap some cutlying ridges of Lower
Paleozoic rock in the Coosa drainage.

FLOYD SHALES.

"These shales have the greatest development in Floyd county.
They are composed of black or yellowish shales, or a dark blue
caleareous shale, and beds of limestone. The beds of limestone are
very fossiliferous west of Rome. This formation constitutes a eon-
siderable portion of the “flatwoods” of the Coosa basin, and forms
comparatively level land. The rocks are more or less disturbed,
but have an estimated thickness of 1,500 feet. The soils over the
«flatwoods” are usually thin and away from the calcareous layers
often poor. Amongst these shales there are some sandstones which
may be the equivalent of the Oxmoor sandstone of Alabama.

THE MOUNTAIN LIMESTONE.

This upper member of the Sub-Carboniferous series is a pure, blue
limestone, with a development of about 900 feet in thickness. It
forms the sides of the mountaing, which are capped with Coal Meas-
aves, and extends down into the valleys. Tt is a highly fossilifer-
ous rock, rich in erinoid stems.  Within the limestone, on Look-
out mountain, a bed of sandstone is found. The upper portion of
the limestone becomes somewhat earthy as it approaches the shales
of the Coal Measures. As a surface roclk, it 18 most conspicuously
developed at the end of Pigeon mountain. The Mountain Lime-
stone usnally lies at low angles beneath the Coal Measure basins
of the mountain plateaus.

THE COAL MEASURES.

The Cloal Measures lie in synclinal basins capping Sand, Lookout
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LOOKOUT MOUNTAIN,

Seen from Rising Fawn (1,000 feet high), showing the escapement of conglomerate capping and protecting the plateau.
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and Pigeon mountains. The same rocks of these formations also
cap one or two ridges to the eastward of Taylor’s ridge. These
outlying fragments are necessary, in showing the former wide ex-
tension of the Coal Measures which have been removed by denuda-
tion (see pages 18 and 25). In contrast with the rugged charac-
ter of the Red Mountain series, the topographic featnres of the Coal
Measures are mountain plateaus, which have been preserved, owing
to the nearly horizontal hard sandstones so largely prominent in
the series. The total thickness of the Coal Measures in Georgia
reaches from 1,400 to 1,600 feet upon Lookout mountain, and to
half that thickness on Sand mountain. The Coal Measures may be
divided into the Lower Coal Measures and the Upper Coal Measures.
The Lower Coal Measures on Iookout mountain have a thickness of
600 feet. This is characterized by shales, succeeded by 40 feet or
less of sandstone or fine grained conglomerate and another deposit
of shale, followed by heavy sandstones and conglomerate which
reach a thickness of from 175 to perhaps even 250 feet. Included
in this succession of rocks, there are two beds of coal, one of which
may be workable in places. This conglomerate forms the striking
feature of Liookout mountain, as it surrounds that plateau as a bat-
tlement wall, broken into by occasional streams (plate VI.). The
rocks commonly dip at low angles from both sides into the mountains,
and form a basin. At some few points, however, the disturbances
have been great, and have thrown the rocks into steeply inclined
positions.

The Upper Coal Measures consist of a succession of shales tvith
bedded sandstones, and reach a thickness of 840 feet, includ-
ing seven seams of coal of variable thickness from four feet
to a few inches. As the upper part of the series is made up of
shales, these deposits have suffered extensive erosion, but remnants
of the higher beds still constitute the productive Coal Measures of
Lookout mountain.

The Coal Measures on Sand mountain have a somewhat different
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physical appearance, and are represented by about 500 feet of shales
and sandy shales; with both the lower and upper conglomerates,
here mostly sandstone, which are less developed than on Lookout
mountain. The Lower Coal Measures contain seven seams of coal,
some of which,however, are thin. Above these Lower Coal Measures
about 300 feet of the Upper Coal Measures are composed of shales
with some thin sandstones and sandy shales; these deposits are fol-
lowed by a capping of sandstone. In this upper series there is at
least one seam of coal.

It is noticeable that the conglomerate, or its equivalent in the
form of sandstone on Sand mountain, occurs above the most pro-
ductive part of the Coal Measures in place of below, as on Lookout
mountain and most other regions. It will be seen in comparison
with the coal fields of Alabama that the volume of the Coal Meas-
ures is greatly reduced in Georgia, for the thickness in Alabama is
5,625 feet, whilst in Tennessee the series has a thickness of from
200 to 2,500 feet.

The conglomerate consists of a coarse sandstone, occasionlly
charged with pebbles, usually not greater than from half to three-
fourths of an inch in diameter. The beds are sometimes thin, but
occasionally form masses from 10 to 75 feet in thickness. The
shales may be argillaceous and constitute a fire clay, or in places
they are sandy and pass into pure sandstones. 1In some places, the
shales are ferruginous and weather to a red color; in other places
they are of a bluish tint.

In order to better understand the structure of the Coal Measures
in Georgia, reference to figure 14 will show a section across the
formation and the relationship of the Carboniferous system to the
other formations.

Scale & 2 22 Mizes Werfical —3%2__19%C oot

PFraUrE 14.—Section from Sand to Pigeon Mountains; C, Coal Measures; Cni,
Mountain Limestone; Heavy line is Devonian; R, Red Mountain; Ch, Chicka-
mauga; K, Knox series.
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CHAPTER VIII.

RECENT FORMATIONS, AND EVOLUTION OF NORTRAWESTERN
GEORGIA.

LAFAYETTE (?) AND MODERN,

In the decayed rock accumulations over the whole Paleozoic belt
have been in process of formation throughout most of the periods
from the Carboniferous to the present day, but we have one rem-
nant of a later formation than the Coal Measures. This remnant
consists of the deposits of gravel and loam found at altitudes from
50 to 150 feet above the waters of the Coosa basin. These gravels
aré the equivalent of the Lafayette (?) series of southern Georgia,
but there accumulations have been largely removed by subsequent
denudation, so they are mostly seen to-day upon the hills within
two miles of the rivers, In the Coosa basin, the gravels do not
occur at elevations higher than 800 feet above the sea; however, in
the higher country, amongst the crystalline rocks to the east, along
the tributaries of the Coosa and the Tennessee rivers, apparently,
the same gravels occur to 100 feet above the modern streams, at
elevations from 1,500 to 2,000 feet above the sea. These deposits
modify the agricultural features of the country. Along the Chick-
amauga and other valleys west of the Coosa basin,in Georgia, the
gravels and loams have not been recognized—a rather remarkable
absence. The gravelsare usually composed of quartz, derived from
the crystalline rocks, with occasional pebbles of local material.
"Their position above the rivers is indicative that they could not
have been so deposited from the swollen volumes of the streams,
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but their deposition was favored by the slack water of the estuaries
occasioned by the submergence of the southeastern part of the
continent, in this region, to a depth of nearly 800 feet. The occur-
rence of the same accumulations at high elevations in the mountains
to the east is probably an indication of considerable warping move-
ment of the earth’s crust since the depositions of the Pleistocene
epoch. It must be emphasized, however, that the deposits have
been largely removed by denudations subsequent to their accumula-
tions during the late subsidence of the land.

The only modern formations represented is the river alluvium of
the present streams, which sometimes has a width of a mile or more,
adjacent to the principal rivers; but is not greatly developed
along the smaller streams. There are remnants of terraces, but
these belong to the Lafayette series. The continuing decay of the
older rocks, constituting the common soil of northwestern Georgia
cannot, of course, be regarded as a distinct formation.

EVOLUTION OF NORTHWESTERN GEORGIA.

From the generalized descriptions of the geological formations
of the. Paleozoic belt of Georgia, some interesting knowledge as to
the growth of the continent may be inferred. At the close of the
Avrchezan era, or rather at the close of those periods which pro-
duced the more recent crystalline rocks, the crystalline belt to the
southeast constituted clevated land from which the waters were
washing the decaying products into a sea covering the now Palco-
zoic belt. Fragments of the old shore lines and remnants of river
deposits are occasionally seen in those masses of sandstone, such ax
Tndian mountain ; however, the subsequent physical changes have
obliterated these early conditions of the growth of northwestern
Georgia, leaving only unmistakable remnants of the Middle Cam-
brian period in the thick shales of the Oostanaula series. These
shales were in part an off-shore deposit, but probably a not distant
accumulation, as shown by their sandy character; still, at times,
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the waters were sufficiently clear to allow of the accumulation of
impure limestones. In the later Cambrian days, there appears to
have been some interruption, so that at the beginning of the Lower
Silurian, or Ordovician period, some traces of unconformity are
recognizable in the breccias which are found associated with the
Knox dolomite at a few localities. The shales of the Cambrian pe-
riod, however, extended from the old coast line, on the eastern side
of the Coosa valley, all the way to the farthest limit of Georgia. With
the advent of the early Ordovician period, the sea wasfreerfrom the
muddy deposits coming down from the highlands to the east, and
upon its floor was accumnulated an enormous thickness of lime-
stones, with which, however, some clays and sands were commin-
gled. The limestones were mostly turned into dolomite. It was
in this period that the iron, manganese and beauxite ores were de-
posited among the forming limestones. At the close of the Knox
dolomite epoch there appeared to be local interruptions, as shown
by the presence of breccias near the base of the Chickamauga series
in Polk county. But the Chickamauga sea was characterized by
an influx of more or less muddy waters, which interfered with the
caleareous growths. This influx, however, was more or less inter-
rupted, as some beds of pure limestone were formed in basins pro-
tected from the muddy streams. After the close of the Chicka-
mauga epoch, the Paleozoic sea was flooded with muddy waters,
carrying down the sands and clays which now form the Red Moun-
tain series. The shore lines of this epoch had moved many miles
westward of those of the earlier Cambrian days, and are preserved
in the heavy sandstone deposits of the eastern ridges of the Red
Mountain series, whilst the Red Mountain series further westward
is composed mostly of clays which were carried into deeper water.
However, along with these deposits some beds of limestone were
formed. The upper part of the Silurian system is not represented,
so that it is probable that for a considerable length of time the
whole of northwestern Georgia became dry land, and this condition
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continued far into the Devonian period, which is represented by
-only a few feet of shales, although the Devonian system, elsewhere
on the continent, reaches a thickness of 13,000 feet.

With the advent of the Carboniferous period, the waters of
northwestern Georgia, driven farther seaward by the growth of the
land, became the home of a rich marine fauna, which has built up
the great deposits of limestones. However, into a portion of that
sea, enormous quantities of mud were carried and locally deposited,
as in Floyd county. Perhaps, elsewhere in the State, there was a
temporary elevation of the lowest Carboniferous rocks, which,
however, were not subjected to great erosion, as the unconformity
between the limestones is not apparent, even where the shales are
wanting. Later on, the Sub-Carboniferous sea appears to have
gradually become ‘muddy, and the basins became filled with the
shales and sandstones of the Coal Measures, which occasionally gave
rise to swamps, producing in Georgia at least nine beds of coal,
separated, however, with mechanical deposits washed down from
the outward growing shore line of the State. It is probable that
the Sub-Carboniferous sea during its early days extended over
most of northwest Georgia, as outlying fragments are met with.
The Coal Measure series extended ten or twelve miles eastward of
Pigeon mountain, as shown by outlines on Little Sand and Rocky
mountains east of Taylor’sridge. Theseindicate an enormous erosion
since the Carboniferous period.

Throughout the Paleozoic era, the succession of strata appears
to have suffered no other disturbance than occasional interruptions,
owing to temporary rising and sinking of the lands, without any
great disturbances in the position of the strata. The faulting,
overthrowing and folding of the formations, which are represented
by the mountains and valleys of to-day, did not take place until
after the close of the Coal epoch; still sufficient time has elapsed
to permit atmospheric and river erosion to remove thousands of
feet of the various Paleozoic strata, and leave the present valleys,

x
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ridges and mountains, formed in a large measure, owing to the
«durability and position of the strata favoring or retarding the
grinding away of the country, by subsequent rains storming the
rocks through several geological ages, as shown in figure 15.

Sca]e 2__Sanites. Verfical e 282 9% peet ]

F1cure 156.—This shows a section of fifteen miles, from which the Coal Meas-
ures and other formations have been removed by denudation, with the formation of
valleys. The denuded beds from Coal Measures (C) to Middle Cambrian (Mo),
Aare represented by dotted lines. T, great faults.

From the Coal epoch to the Lafayette (which is probably Pli-
ocene) northwestern Georgia appears to have been continuously
dry land, followed by the submergence and re-elevation of the
Lafayette epoch, since the beginning of which, however, the
mountains to the eastward of the Coosa basin have been probably
elevated to a greater extent, compared with the country to the
west, than before that time. But this study of physical geography
«f the past and the growth of this section of the State cannot be
properly separated from the growth of the adjacent States.
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PHYSICAL FEATURES OF THE COUNTRY UNDERLAID BY
PALEOZOIC ROCKS.

INPOLK, FLOYD, BARTOW, GORDON, MURRAY, WHITFIELD, CATOOSA, CHATTOOG A,
WALKER AND DADE COUNTIES.

CONTENTS.

GENERAL FEATURES o (1) tHE Co008A VALLEY AND 1T$ KASTERN BoUNDA—
RrIiES, (2) NorTHWEsT oF THE Coosa BaAsIN.

CHARACTERISTICS OF RIVERS AND STREAMS.

Minor PrysicaL Fearures: In Polk, Floyd, Bartow, Gordon, Murray, Whit-
field, Catoosa, Walker and Dade counties.

LARELETS, SINKS, AND CAVES.

TABLE OF ALTITUDES.

GENERAL FEATURES OF THE COOSA VALLEY AND IT3 EASTERN BOUNDARY.

This definition is not strictly accurate, asin places metamorphism
has somewhat affected both the Cambrian and Ordovician rocks, in
contact with the more highly altered rock to the east, adjacent to-
the great Cartersville fault.

Northwest of this fault line, in the Coosa basin, the general alti-
tude of the broad rolling vall®ys is from 850 to 900, occasionally
rising to 1,000 feet above the sea, as shown by the 250 feet
contours on the geological map. Across Bartow, Gordon and
Murray counties, the country is somewhat lower, with a general
altitude from 750 to 850 feet, occasionally rising to 900 feet.
This general valley country is sharply defined by 'mountains,
which enter Polk county, between one and two miles south of Esom
Hill, with an altitude between 1,200 and 1,300 feet above the sea,
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and constitute a defined range along the southern edge of the
country, passing near Felton, Hightower (Mills), to Simpson’s
Mills about four miles south of Rockmart. This range of hills is a
conspicuous feature across the country, which for long distances
forms the prominent landscape of “Dug Down Mountain.” The
outline is somewhat regular and broken to only an unimportant de-
gree, as the water-shed dividing the streams flowing north from
those flowing south is close to the brow of the range.

In the broken country, southeast of Rockmart, the regular features
of this range of crystalline rocks is lost, as some of the Paleozoic
rocks rise (as in Carnes’ Mountain 1,291 feet above tide) higher than
the more metamorphie rocks to the south and east. From this point
the Paleozoic valleys are bounded by lower metamorphic hills, or
rather the ends of numerous spurs, left between the streams flowing
northward to the Etowah river. These hills swing around and leave
an embayment of the valley southeast of Cartersville, with some
isolated points upon its northern side, rising to about 1,500 feet
above the sea.

From the vicinity of Cartersville, the Paleozoic valley is again
bounded by more regular ranges of hills, with occasional knobs
rising from 1,300 to 1,500 feet above the sea, as spurs of Pine Log
mountain, which, farther north, rises to 1,800 feet. Three or four
miles east of the valley, upon the eastern boundary of Bartow
county, these mountains rise to over 2,300 feet.

East of Pine Log Postoffice, Pine Log creek forms an embay-
ment in the chain of hills, changing the direction of the range,
which, however, soon trends again to the north, and enters Gordon
county near Fairmount. For many miles sonth and north of this
point the valley is sharply defined by an apparently regular range
of mountains, which rises from 1,400 to over 1,500 feet above tide,
with the next embayment made by Talking Rock creek, two or
three miles above its discharge into Coosa river. A contrast is
noted between relationship of this creelk and the river, as they pass
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through the mountains; the creek has produced a large valley im
the mountains, whilst the river cuts through the range without
greatly modifying its outline, thus giving the valley a newer ap-
pearance.

The range of mountains, still of the same general height, enters
Murray county, passes by Dennis and eastward of Fort Mountain
Postoffice. Here is a chain crossing the country obliquely, with its
highest point rising to 2,827 feet. The name Fort Mountain is
given on account of the remains of a prehistoric (supposed to be
Spanish) zigzag wall built across the end of one of its spurs
like a stone breastwork. Fort mountain, with its northeast-
ward trend, is separated from Cohutta mountain by the valley of
Holly creek, forming a deep embayment in the general mountain
wall which bounds the eastern side of the great Coosa valley. The
highest point of Cohutta mountains (Bald mountain) is 4,450
feet above the sea. Northward, the mountains continue to form a
prominent boundary to the valley, although declining in elevation
to 1,600 feet or less, and at a point about four miles west of the
Murray-Fannin line, they cross into Tennessee.

From Fort mountain northward, the trend of the ridges is usu-
ally at broad angles (up to 90°) to the trend of the hills forming
the boundary of the Coosa valley, thus showing a notable and ab-
rupt truncation of the mountain spurs; which features mark the great
fault line that bounds the unmetamorphic Paleozoic region of
Georgia.

Owing to the features just described, no doubt is left as to the
boundary of the unaltered Paleozoic systems, in the country
under report, as shown at M and M in figures 16 and 17 on
page 63.
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NORTHWEST OF TUE COOSA BASIN.

Whilst the valleys west of the Coosa basin are similar to those
to the east, in respect to undulating plains and low ridges, yet there
is a marked contrast in the high mountain ranges and plateaus to the
west. The most eastern of these high ranges is Rocky IFace or
Chattoogata and its zigzag continuations and repetitions through
Horn’s and John’s mountains, skipping to Lavender mountain, a
spur of Taylor’s Ridge. Taylor’s Ridge, which, with its continua-
tion, White Oak mountain, forms a second sharp-backed ridge with
elevations from 600 to 800 feet above the valleys. To the north-
west, Lookout and Sand mountains form elevated table-lands from
700 to 1,400 feet above the valleys, which have an altitude of 750
to 900 feet above the sea.

A general view of this part of the State may be seen in the pro-
files of the geological sections upon the geological map or in
figure 15, page 59.

THE CHARACTERISTICS OF THE RIVERS AND STREAMS

The general Coosa valley, with its subordinate valleys, is u
portion of a great mountain basin or trough crossing East Tennessee,
Georgia, and extending into Alabama. Entering the valley from
Tennessee, the Connasauga flows by a very circuitous course to a
point about four miles northeast of Calhoun, following the general
course of the mountain valley. At the point just indicated, this
river is joined by the Coosawattee—the two forming the Oostanaula.
Near Resaca, the appearance of the valley is that the original Con-
nasauga river was once continuous with the Oostanaula, and that
the Coosawattee should be considered as the tributary, crossing the
trend of all the ridges. The Oostanaula, with the same meander-
ing course, keeps close upon the western side of the valley to
Rome, where, being joined by the Etowah crossing the ridges, it
becomes the Coosa. The smaller streams throughout Whitfield
and Murray counties are mostly subordinate to the trend of the
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valleys, and are consequently longitudinal, only crossing the trend
of the ridges to a small extent, and flowing with a southward
direction. South of the Coosawattee, several creeks flow north-
westward across the primary direction of the ridges, thus producing
a broken country.

The creeks which join the Etowah flow from one side or the
other in the general trend of valleys, northeast and southwestward.

Below Rome the Coosa valley is broad and constitutes the “flat
woods” with unimportant streams. The embayment of the
great mountain valleys, in Polk county, is marked by only one
large stream—Big Cedar creek and its tributaries.

A characteristic of all these streams is their ancient appearance.
In a general way, the channels of the larger rivers are no greater
than can be filled during floods,* and the smaller streams almost flow
on top of the ground ; that is, without deep river beds. Still the
adjacent hills are often high, but manifestly they have been fash-
ioned more by atmospheric erosions than by the rivers, for they are
very deeply sculptured. Whilst this ancient appearance is every-
where conspicuous, with the absence of abrupt topographic features,
yet the shallowness of the channels might bespeak their newness.
The conclusions which are drawn from the topographic features
point to the great antiquity of the streams, and that long ago they
had reached the base level of erosion; that is to say, the erosion
had continued until the streams could no longer deepen their
channels, and consequently their work consisted in broadening
the valleys and softening the outlines of the higher lands. But
only to a limited extent were the processes of erosion succeeded by
deposition of the highland muds washed down by the smaller
streams. In recent geological changes of level, the streams became
more sluggish, and, to a limited extent, river deposits were formed
high up upon their banks (from 80 to 150 feet above the modern

*# At Rome, floods overflow the plains to various depths. A flood of 1886
caused the water to rise 41 feet above low stages.

(®)
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rivers), according to their locality. But the subsequent elevation
of the continent lowered the waters; and now we find the streams
digging out their channels to a small extent, for land is again
higher than during the long ages required in moulding out the gen-
eral topography of the valleys of northwest Georgia. Be this as
it may, the fact remains that, although the rivers flow through
broad, rolling valleys, there is a common absence of deep channels
and gorges throughout the Paleozoic belt.

The streams amongst the mountains and ridges beyond the Coosa
valley also indicate the extreme antiquity of the base level of eros-
ion, and flow through the valleys which have been extensively
broadened by lateral action of atmospheric erosion. At the end of
John’s mountain, on the east side of Taylor’s ridge, the Armuchee
creek breaks through mountains of the Red Mountain series,
and is joined by Texas creek, flowing between Lavender mountain
and the main ridge of Taylor’s mountain. Kast of Taylor’s ridge,
in Whitfield county, the East Chickamauga river rises between it
and the Rocky Face, but has cut through the ridge at Ringgold.
The valleys between Taylor’s ridge and Lookout mountain are
drained by the branches of the Chickamauga creek, flowing to the
northward, and the Chattooga river flowing to the southward.
These rivers, whilst reducing the base level of erosion somewhat,
are still flowing near the surface of the valley like those of the
Coosa basin. Some considerable creeks rise upon the Lookout
plateau, and cut, longitudinally, into the mountain, thus making the
summit of the plateau rugged. Lookout creek and Nickajack creek
are similar creeks to those upon the plateau, but they have already
cut deep, broad valleys to near the base level of erosion. As the
accumulation of river deposits throughout this section are, usually,
of no great thickness or extent (the soils of the valleys being mostly
residual from the decay of the rocks), it would appear, from the
present character of the streams, that the modern, slight elevation,
above the base level of erosion, dates back but a very short time ;
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or, in other words, that the land of northwestern Georgia has been
lately elevated to a moderate extent above the ancient level as,
compared with the sea, during which time the streams, being no
longer able to deepen their channels, have favored the widening out
of the valleys down to their base level of erosion ; accordingly,
the rolling plains were produced. The streams at many points now
flow over rocky shoals on account of the recent elevation of the region
just referred to, and give rise to a number of water powers. The
principal waterfall is Lula on Lookout mountain. (See Local Fea-
tures of Walker county, page 73.)

THE MINOR PHYGICAL FEATURES.

IN POLK COUNTY. -

The older geological formations cover most of Polk county, and
occupy an embayment in the metamorphic girdle, which swings
around in that region to the westward and changes the direction &f
the ancient Paleozoic valley. The features are closely related
to the geological structure, being dependent upon the characters of
the rocks, the dip and folding of the strata and the subsequent degra-
dation of the land.

The boldest feature in the county is the Indian mountain, partly
in Alabama, rising to 1,982 feet ahove tide, or 1,100 above the
valley at Etna. It is a mass about seven miles long, but that
portion with an altitude of 1,500 feet, is not over three miles in
length.

From this mass, the valleys trend east of north, the principal be-
ing that of Etna, and its continuation into the Little Cedar creek,
with narrow ridges to the east rising to 200 or 300 feet above the
drainage. The northwestern portion of the county is somewhat
rugged, from the prevalence of gray cherty hills or ridges. The
northern central portion of the county is more or less level, with
rounded outlines and ridges. The same is true of the southern por-
tion of the county, with notable exceptions in some cherty ridges west
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and north of Lime Branch (P. O.). The elevations of the central part
of the county vary from 50 to 150 feet, with only limited areas
rising higher. Often high and slightly undulating lands extend
for many miles. The eastern part of the county, east of Rock-
mart, becomes rough and bold, amongst prominent hills of the
Ordovician slates and limestones. The highest of these is Carnes’
mountain, 1,291 feet. In this corner of the county, the capping of
hard siliceous rocks on the disturbed slates has caused the bold
character of the ridges. The sameis true on other hills near Lime
Branch. The more abrupt hills and ridges are otherwise generally
characteristic of the cherty portions of the Knox dolomite ; whilst
the more gentle undulations are principally due to the decay of the
more calcareous Knox limestones; and the valleys are mostly de-
rived from these limestones, some calcareous shales of the Odstanaula,
and the caleareous rocks of the Maclurea series.

- The streams of the county are all small, except Big Cedar creek
(a tr ibutar y of the Coosa river). Fish and Camp creeks, in the
eastern part of the county, are small and flow towards the Etowah
river. The streams in the valleys amongst the rugged hills are in-
significant, and many flow only in damp seasons.

IN FLOYD COUNTY.

The northwestern side of the Lower Paleozoic belt in Floyd
county is approximately defined by a line drawn directly between
the bend of the Coosa and the Qostanaula rivers, upon their right
or northwestern side. But the margin is irregular.

Trom Rome southwestward, the Coosa valley forms the extensive
“flatwoods,” comparatively level land across which the Coosa
river flows in an irregular, broad valley. This tract on the east is
bounded by a low range of hills, which skirt the western side of
Van’s valley (from Cave Spring to near Rome).

Eastward of this belt (made of the Knox or Rome sandstone,
a lower Oostanaula series) is Van’s valley, from one to two miles
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wide, excavated out of Oostanaula shales. This is the valley in
which the Xast Tennessee, Virginia and Georgia Railway is built.

Eastlof this last zone, there is a succession of valleys in Floyd
county—south of the Etowah river—which are largely character-
ized by narrow ridges mostly trending somewhat east of ncrth with
intersecting connections. These ridges rise from 150 to 300 feet
above the stream. This character continues to the valley of Spring
creek,”where the features are broader in outline. Due east of
Chulio, on the border of Bartow county, there are several high
isolated ridges.

North of the Etowah river, or of Rome, the Oostanaula.river
flows through a broad valley of shales. Upon its western side,
it is sometimes continuous with the valley composed of Carbonif-
erous series which is brought in contact with the Ooslanaula shales
by the “Saltville” fault. East of the valley, there are the crested
ridges of the siliceous members of the Lower Oostanaula series.
Upon their eastern or southeastern side, there is a great valley
which is a continuation of Van’s valley (not so called), through
which runs the East Tennessee, Virginia and Georgia Railway.
This valley widens to about four miles in the northeastern corner
of the county. The southeastern side of the valley is bounded by
somewhat rugged hills, which!in the northwestern corner of the
county, at Hermitage or “Ridge Valley,” rises into aridge of 500
to 600 feet in Armstrong’s Mountain. -

Along the Etowah river the country is rolling without crested
ridges, as also the higher country drained by Dyke’s creek.

Spring creek flowing northward and Dyke’s creek flowing south-
ward are the only important streams in the eastern part of Floyd
county.

IN BARTOW COUNTY.
Between the metamorphic hills and the Etowah river, the country

is undulating without sharp crested ridges. On the border of
Floyd county there are some high ridges.
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Northward of Cartersville a broad, undulating valley extends
along the base of the metamorphic mountainous border to beyond
the county line—with its character somewhat broken, near Pine
Log Postoffice, amongst low ridges and hills, at the divide of waters
flowing southward and northward.

Between this valley and the meridian, a mile or two east of
Kingston, the country is variable and rolling, with broad surfaces
and numerous streams, but generally with high crested ridges.
But from Kingston to a point on the Gordon county line, three
miles east of Adairsville, there is a chain of ridges, and the country
is somewhat broken. Westward of Kingston and Adairsville the
country is rugged, and in the northwestern corner of the county,
near Armstrong mountain, it is quite broken. Southwest of King-
ston, and southwest of Cassville the country is rugged, but with
softened contours between. West of Cartersville,‘ and back from
the river, several isolated domes rise to heights of 500 feet
above the Etowah valley. Between these and Cass station the
valley is gently rolling.

Numerous small streams flow from the metamorphic girdle north-
ward to the Btowah. Northward of the river about two-thirds of
the country is drained by the streams flowing into the Etowah, the
northern portion draining through Gordon county.

IN GORDON COUNTY.

The Oostanaula river flows through a continuation of the “flat-
woods,” a belt composed in part of comparatively flat land, and in
part of minor ridges.

The valley of that river, as well as the Coosawattee, above
Resaca, is a broad, irregular plain. The Oothcalooga, Sallacoa and
Pine Log creeks are the principal secondary streams, and all flow
northward, through rolling valley lands. West of Lilly there are
some ridges, the highest rising 150-250 feet above the drainage
plains. The central portion of the county forms a gently undu-
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lating meridional belt. Farther east, the streams have moulded
the features into greater undulations of hills and valleys. On the
whole, the topography of the country is simple as far as the meta-
morphic belt at its eastern edge.

IN MURRAY COUNTY.

Between the Connasauga river and the Cohutta and other moun-
‘tains, the country has a simple structure with gentle undulations.
‘The elevations range from 750 to 850 feet above the sea. South
of Dunn postoffice there are some short ridges rising to 1,200 feet-
So also north, from near Loughridge postoffice for about six mileg
there is a chain of crested ridges rising to from 1,000 to over 1,200
feet above the sea.

The valleys of the Connasauga river and of the principal creeks
{(the Holly, Mill, and Sumach) have considerable breadths. These

streams have numerous tributary branches.

IN WHITFIELD COUNTY,

From the Connasauga river to the Cooahulla creek, the features
-of the county are similar to those of Murray county, but somewhat
more rugged. In the vicinity of the Fast Tennessee, Virginia and
Georgia Railway, the county is characterized by several parallel
chains of interrupted ridges, from 100 to 300 feet above the val-
leys, which are sometimes narrow and again broad and undulating.
These cherty ridges form the northwestern water-shed of the
‘Coosa drainage which flows towards the Gulf of Mexico. Sepa-
rated by valleys more or less underlaid with shales, the ridges ex-
tend throughout 'the western part of Whitfield county ; however,
the bold Rocky Face ridge rises to an elevation of from 1,500 to
1,700 feet, crosses the western part of the county and forms the
eastern water-shed of the East Chickamauga creek which flows
through the valley about 900 feet above the sea. The western
part of the county is oceupied by “Taylor’s ridge” and its parallel
spur, Dick’s ridge, including some valleys within the mountains.
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The East Chickamauga and the Cooahulla creeks are the only
streams of importance flowing through the county, apart from the
Connasauga river upon its eastern mar gin,

IN CATOOSA COUNTY.

The eastern part of Catoosa county is similar to Whitfield, with
a continuation of the same ridges and valleys, including Taylor’s
ridge and its extension, beyond Ringgold, the White Oak moun-
tains. These mountains rise into a bold, narrow ridge from 1,300
to 1,500 feet above the sea. Westward of the mountains two forks
of the Chickamauga, and the Peavine creek flow through broad val-
leys, separated by cherty ridges rising from 100 to 300 feet.

IN CHATTOOGA COUNTY,

East of Taylor’s ridge, and between it and John’s mountain are
Dirt Town and Armuchee valleys, separated by a plateau, known
as Little Sand mountain. This plateau rises 300 to 500 feet above
the valley, whilst John’s mountain, to the east, has an elevation of”
from 1,300 to 1,468 feet above the sea, or 600 to 800 above the
Armuchee creek.  Dirt Town valley is broad and rolling.  The
Armuchee creek drains to the southeastward into the Coosa river.
John’s mountain forms the eastern boundary of the county, In
crossing the county, Taylor’s ridge has an elevation of 1,300 to
1,400 feet above the sea. Between it and Pigeon mountain the-
valley is traversed by some cherty ridges rising 200 or 300 feet
above the Chattooga river and tributaries. The northwestern
corner of the county is represented by the plateau of Pigeon moun-
tain rising to an elevation of 1,700 feet above the sea.

IN WALKER COUNTY.

This large county presents two features—the broad valley, east
of Taylor’s ridge, and that of Lookout creek. These have an
elevation of 800 to 90U feet above the sea, with a number of cherty
ridges extending in a northeastward direction, rising from 100 to
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250 feet above the general elevation. of the valley. One of the
most prominent of these subordinate elevations is Missionary ridge.
Into the county, a northeastern spur of the Lookout mountain ex-
tends, which is known as Pigeon mountain, with an elevation of
from 1,800 to 2,000 feet above the sea, but with one point rising
to 2,331 feet. Along the top of this mountain, the boundary of
the county is located, and thus the features pass into Dade county.
Lookuut mountain presents an elevated plateau from 1,800 to
2,000 feet above the sea, but with a few points rising higher. High
Point has an elevation of 2,408 feet, and Round Top, to the south,
2,378 feet above the sea. Round mountain has an elevation of
over 2,200 feet. TI'rom this point, Rock creek rises and flows lon-
gitudinally along the surface of the mountain, forming one of the
most picturesque features of Georgia, adjacent to Lula falls and
Lula lake. McLamore’s cove, between Pigeon and Lookout moun-
tains, is nothing more than an enlargement of a similar stream to
that of Rock creek, running longitudinally along the mountain.
This cove is drained by the west branch of the Chickamauga creek.
East of Pigeon mountain, the valleys are drained southward by the
Chattooga river.

IN DADE COUNTY,

Lookont mountain is deeply incised by lateral valleys known as
Trenton’s gulf and Johnson’s crook. Fox mountain is an isolated
remnant of the Liookout plateau. Lookout valley is traversed by a
number of ridges parallel to its sides—a similar repetition, but on a
smaller scale, to the topography east of Lookout mountaine
Separated by the deep valley of Lookout creek (which has an alti-
tude in Georgia of from 800 to 900 feet, is Sand mountain forming
a plateau somewhat lower than Lookout, from which the principal
stream flowing in Georgia is Nickajack creek. In Lookout valley,
however, there are some isolated remnants of the former extended
plateau.
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LAKELETS, SINKS AND CAVES,

In the Knox dolomite country, especially connected with the gray
lands, there are many lakelets or ponds, sinks and caves. These
lakelets are simply lime sinks containing water. Such are of com-
monest occurrence east of Adairsville, and west of Cartersville.
To a lesser extent lime sinks are seen in the belt of Oostanaula
shales, but these are of small size owing to the inferior develop-
ment of the underlying limestones. ILula lake, in Walker county,
is simply a pothole in the cafion of the stream.

The sinks are always situated over limestone formations, ard are
closely connected with the system of caves which traverse them,
as they are simply surface depressions occasioned by the falling
of the roofs of the caverns.

Hardin’s cave (lot 104, 17th district), about three miles south-
east of Kingston, is one of the largest caves seen, and of great ex-
tent with far reaching galleries. Some of the chambers are 20 to 25
feet high. Owing to the sloping roof the cave appears higher. The
floor is covered with four to eight feet of cave dirt, overlaid by
fallen blocks. Tt was once a source for saltpetre.

These caves are of geological interest. That in Ladd’s moun-
tain gives (see plate) some records of the date of its excavation. The
mountain is now an isolated peak rising 500 to 600 feet above the
broad Etowah valley. The rocks dip at gentle angles, and some por-
tions of the caves show that its excavation was subsequent to the
mountain uplifts, which disturbed the strata. But the caves, in
this isolated knob, are above an elevation where any sufficient
stream capable of forming such cavities could now gather. This
shows that the excavation took place before the great rock decay and
atmospheric erosion had lowered the valley of the Etowah be-
low the level of the dome and caves, else there had been no gather-
ing ground for them to give rise to the subterranean stream. In
short, the excavations of the cave commenced immediately after
the completion of the mountain uplifts, at the close of the Paleo-
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zoic era, but their formation has long ceased, owing to the lower-
ing of the general level of the country by denudation.

‘At Cave Spring, near Nannie, Woodlands, and numerous other
Places, extensive caverns also occur in the limestone formations.

In northwestern Georgia, beyond the Coosa basin, caverns are ce-
casionally met with in both the Knox and Chickamauga limestones.
Crawfish Springs, at Chickamauga, is'amongst the most interesting,
as a large stream, sufficient for utilization as a water power, issues
from an underground cavern and is now converted into a beautiful
lake and waterfall.
' Many caverns, some of which are extensive, occur in the Moun-
tain Limestone at the bases of Lookout, Pigeon and Sand moun-
tains.
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ALTITUDES OF RAILWAY STATIONS IN NORTHWESTERN

GEORGIA.*
FEET ABOVE SEA LEVEL.
Esom Hill........................ 927 East and West Railway of Alabama.
gegry .......................... ?53 £ “‘ i %
edartown ...... ................ 67 ne ¢ £ it
Rockmart....:.. ....... ........ 74 £ i iy i
Taylorsville . ....... ............. 721 pa e > %
Cartersville ...................... 750 Y “ He .
Alabama State Line. . .......... 930 East Tenn., Va. and Ga. Railway.
IPBTOIE o @ nat B | oo o Gawes 0 0000 08 o e 844 ik o “ e
Cave Spring.. ................... 697 i o . -
Van’s Valley ..................... 662 . i ‘e o
Cunningbam .... .. ....... ..... 707 i 4 i ‘g
Rome ... .. .......... ......... 652 ‘ 44 ¢ ¢
Reeves. ........................ 658 ¢ 2 ¢ -
Dalton ............ ...... ...... 782 ‘ = - o
Seney.... ... .. ... .. 830 . “ “ i
Rockmart.......... ....... o0 ay TO% i i ““ i
Cass ..... 5 000 00KEio0 8000 765 Western and Atlantic Railway.
K(iingstorh. ................... 710 ii :Z :‘ “
airsville ... .. ..., ... ... . 710 ¢ -
Calhoun ............ e 657 ¢ i ‘e -
Qostanaula river is 32 feet below - “ ¢ -
plains. (%1 (43 [£3 [
Resaca ...... .......... ........ 654 e L o ‘
Tilton.................c..... ... 665 ‘e s ‘e “
Dalton .. ............ ... ....... 775 i - ‘e “
Tunnel Hill ... . .. ........ ... 853 s “ “ s
Ringgold ...... ............. ... .. 785 “ i ‘¢ ¢
Gordon Spring .................. 965 ‘o L ‘¢ .
Villanow ...... T hE—— 914 S ¢ i “
Holland ... . .. ................. 783 Along Central Railroad.
Summerville . .. ..... otiiotiosa (0 oY e ““
Lafayette ....... ...... .......... 871 « ¢ ¢
Chickamauga ...... ............. 70 ¢ ‘e Y
Cassandra ..... ................ 982 In McLamore’s Cove.
%ising Fawn ......  ............. 797 Along Alabama Gl;eat SoutilllerniR"y.
renton ............ ............ 739 ¢ ¢ ¢ d
Wildwood. .................... . 742 ¢ & & i £
ColeCity ........... ............ 1354 On Sand Mountain,
Round Mountain Station.......... 1810 On Lookout Mountain,

* Corrected from Gannett’s Dictionary of Altitudes, and Mr. McCutchins’ Report to:Hon,
J. T. Henderson.
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CHAPTER X.

LOCAL GEOLOGY OF POLK COUNTY.
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CHILHOWIE AND OOSTANAULA SERIES.
Kxox DOLOMITE SERIES.
CHICKAMAUGA SERTES: Maclurea Limestone; Deaton Ore Beds; Rockmart Slate

REp MOUNTAIN SERIES.
SUB-CARBONIFEROUS SERIES.

CHILHOWIE AND OOSTANAULA SERIES.

Only a very small area in the northwestern corner of Polk county
is occupied by Cambrian rocks; and this is very much broken by
great faults.

The valley in which the East Tennessee, Virginia and Georgia
Railway is constructed, between Tecumseh and Cave Spring, is
mostly excavated out of Oostanaula shales. Parallel with the rail-
way, and close upon its eastern side, the shales are sharply bounded
with the decayed rocks in the ridges of Knox dolomite. The
characteristic rocks are blue shales dipping about 20° in direction
S. 40° E. But at the surface they are drab or variegated, and
broken up into fine shingle owing to their decay and disintegration.
The calcareous matter is removed from the shales, and out of them,
the valley is mostly formed. Below the depth of disintegration
the shales show semi-metamorphic texture and form slates. Upon
the western side of the valley the shales rise in subordinate ridges,
often covered with thin sovil.

Beyond these subordinate ridges, Indian mountain rises to 1,100
feet above the valley. Inthe lower portion, thick beds of quartz-
itic sandstone occur intercalated with shales, similar to those de-
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scribed.  Higher up, the crest of the mountain is covered by great
massive quartzites, or crystalline sandstones. These beds dip at
from 40° to 50° towards S. 30° E. Between the mountain mass
and the valley shales, a great fault is situated, with the probable
remains of a fold, in which the Oostanaula series appears on one side;
and the Chilhowie, or Lower Cambrian, on the other, in the form
of the local lenticular mountain mass, like rocks referred to the
Weisner quartzites of Alabama.

From-the Alabama line, for some three miles, the fault brings
into contact only different beds of the Qostanaula series, but farther
north, the Indian mountain fault brings the Knox dolomite against
a wedge of the Cambrian deposits just described. The importance
of the faults is most strongly marked in connection with the next
formation—the Knox dolomite. The thickness of the shales, ex-
clusive of the mountain mass, may be placed at 2,000 feet; and of
the mountain quartzite series, probably at 2,000 feet more.

Keonomically, the quartzites are of value. Some of the iron
ores in the eastern side of the valley appear to rest upon the shales,
but probably belong to the overlying series. Below the depth of
surface-rock decay, some of the slates on the western side of the
Etna valley may prove of value.

The agricultural features of these Cambrian deposits are varied.
Indian mountain is rough and broken. The valley of Etna and
northward present choice farms. On the ridges, calcareous matter
is leached out, and the soil is thin. But this area of Cambrian

shales is small, and does not form a type of the series as seen
elsewhere.

THE KNOX DOLOMITE SERIES.

This is the most important series in the belt of country surveyed.
As will be seen by the map, it covers a large area.

Its features are however variable. It is the formation in which
the great deposits of brown iron ores, beauxite, manganese, white
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" clay, some building stones and lime, occur, and on which many of
the best farms are located. Accessible at the surface, there are butr
few deposits of limestone in the county. The lower beds are the
more calcareous, and give rise to the most valuable brown ore de-
posits, and best valley lands,—most commonly red. The upper
beds contain the greater quantity of siliceous matter and originate
the gray ridges covered with cherty gravel. The dip of the rock
is often difficult of determination, as their decayed remains do not
generally show stratification. Still, in some artificial cuts, lami-
nations are exposed. (See plate IL.)

The less disturbed portions of the Knox dolomite begin with
the fault, just east of the Tennessee, Virginia and Georgia Railway,
where ridges rise 200 or 300 feet above the valley. The western
sideé of this chain of ridges is marked by subordinate rounded
ridges, covered with red residual soil, and often rich brown ore de-
posits, which are described in the Economic Report. At this fault
line the Knox dolomite beds have been dislocated by compound
faulting, which has caused the beds to move upon others of the
same formation, near ‘Hematite” siding, but upon both sides
wedges of the Oostanaula series have been left. The general effect
has been to leave a basin of Knox dolomite, in part ore bearing,
to the westward and northwestward of the shales, and to bring up
the quartzites of Indian mountain in topographically a high posi-
tion. The fault-producing movements have come from different
directions, and made a remarkable deformation of structure.’

On the State line some artificial cuts in iron mines reach a depth
of 60 or 70 feet, with the original rock decayed, and leaving
only residual clay, ete., with iron ore. Some of these ferruginated
masses occur in beds four or five feet thick, dipping as much as 40°
both to the northeast and northwest, showing great disturbances
and breaking up of the strata, not merely as if by dislocation, but
if as in part by the strata falling into caverns on the removal of
the calcareous matter from the original limestone.
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In a railway cut at Oredell, the decayed strata, showing great
disturbance, consists of white clay or other rock débris at each end
of the section, with intermediate deposits of confused strata, some
holding iron ore. The chert is now scattered through the mass in
a manner almost as heterogeneous as northern drift. These beds
dip at variable angles and in direction about north 15° west. Near
by the ore accumulations rest beneath a white clay 10 to 15 feet
thick. Onadjacent ridges there are cherty beds more or less ferru-
ginous. On some of the subordinate ridges all structure is lost,
and only accumulations of residual clays and ore deposits are found.
Whilst the more cherty rock comes to the surface in many of the
ridges, yet the valley is deeply underlaid by decayed rock, which is
ore-bearing, in an artesian well, to a depth of 180 feet.

The Knox basin west of Hematite siding is marked by ridges
and valleys. Some of these ridges are characterized by heavy beds
of ferruginous cherty rock, and, in some cuts, show remains of
stratification. The valleys, which are fertile between the cherty
ridges, form the subordinate part of this belt of country.

Northwest of Cedartown, the basin of Cedar creek and its tribu-
taries form a rolling country with red fertile soil, but away from it,
in the northwestern corner of the county, the ridges are of cherty
gray soil. The cherty limestones on the border of Floyd county,
south of Cave Spring, dip at only 10° to the east. Some of the
ridges contain iron ore and manganese. Near Cave Spring, the
subordinate ridges in the valleys are ore-bearing.

On the road from Cedartown to the crossing of Cedar creek, the
red clays predominate. But beyond this point, in erossing the
ridges, gray lands ocecur.

West of Cedartown, for three miles, on the road to Pryor, the red
rolling lands predominate. Near this point, a ledge (three feet) of
cherty rock occurs. Beyond no bed rock is seen. The red ridges
and ore lands in Etna valley are noted elsewhere.

The same road crosses ore bearing ridges hefore reaching the
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grayer land. In the large ore workings in this vicinity, occasional
glimpses of the structure have been exposed. In one place,a ledge
of the ferruginous rock was seen passing under white clay (Peek’s
Bank) on the hillside; near by is a bluff of ferruginous siliceous
rock, much jointed with seams resembling stratification ; apparently
the dip is 45° E. S. E.

The country between the limestones (Ordovician) extending
southwestward from Cedartown and the State line, near Esom Hill,
is underlaid mostly by the Knox series, similar to the country to
the west of Cedartown, but with few of the more crested and
cherty ridges, and with many red lands and ore beds.

Between Cedartown and the Fish creek region, near Grady, the
Knox dolomite mostly forms a high rolling gray or cherty country.
But its western side, adjoining the valley of Cedar creek is characier-
istically red soil, with subordinate ridges of iron ores, containing
more or less white clays (see cut illustrating clay “horses”). The
position of the strata may be seen west of Young’s Mills, where
some masses of ferruginous rock occur with bedded structure, dip-
ping eastward at high angles.

In the northern central part of the country, along the waters of
the north branch of Cedar ereek, and mostly between Grady and
Seney, there is a broad area of red lands with some ore deposits,

From west of Grady to half a mile cast of Fish creck (P. O,
the red land prevails in the valley of Fish ereek, and along the
Junction of the Knox dolomite beds and the succeeding limestones.
Between Fish ereek and Rockmart, the country is t_.-mnl;n.-_:ed of roll-
ing, low cherty rvidges. All of these belts trend northeastward.

Across the northern part of the county the Knox dolomite has
an unbroken width of over sixteen miles with expansions reaching
more than twenty miles, The rocks, where indicating the dip, are
always at considerable angles, which would represent an inconceiv-
able development, were the apparent thickness not reduced by un-
dulations, folds or faults. As the rocks are so seldom ‘exposed,

(6)
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showing the position of the beds, the occurrence of the undulation
might be doubted. Butassome indications are found in the decayed
rocks and in the overlying Maclurea limestones and Rockmart slates,
the evidence is conclusive that these are notmerely undulations, but
folds with occasional overthrows more or less affecting the
underlying strata. Again, the occurrence of the lower beds of the
Knox series is seen in the decayed red soils and ore beds, in some
balf dozen principal parallel belts which are more or less charac-
terized as valleys separated by subordinate ridges,

The relation of the valleys to the rocks, has, in a large measure,
been decided by the greater solubility of the calcareous beds of the
inferior portion of the formation, and the protection rendered to
the higher beds by thin mantles of residual chert. Thusitis that—
during the long erosion, which has left from 100 to 200 feet of re-
sidual clay derived from the decay of 1,000 or 2,000 feet of the im-
pure limestones—the valleys, subordinate ridges (often also resulting
from protection of iron ores) and red lands are characteristic of the
lower portion’ of the Knox dolomite series, which is repeatedly
brought to the surface by undulation of the strata. Some of
the crested ridges are probably in part, at least, due to folds and
overthrows and in some cases to minor faults.

The residual Knox clays do not retain water, and wells are only
obtained at the considerable depths of commonly from 60 to 100
feet. i

Some characteristics of the Knox dolomite are better developed
in other countries, and the occurrence of the ores are given in the
Economic Report.

CHICKAMAUGA SERIES.

MACLUREA LIMISTONES.

About Cedartown and resting in a basin of the Knox series,
there occurs the Maclurea limestone, which is often somewhat im-
pure, especially in lower beds. The limestones are found in beds
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with somewhat indistinet stratification, and again, in thin but com-
pact beds. The rocks in this county are somewhat metamorphic
limestone. These weather into rounded surfaces and are valley
making. Consequently they are usually closely related to the valleys
of the Knox dolomite series. But the exposed belts are mostly
narrow. The soil is usually more or less heavy red clay. This
formation occurs about Cedartown and is well exposed along the
streams. It is also cavernous and often gives rise to large springs
(as at Cedartown).

Bordering the slates of Fish creek region, the limestones come:
to the surface and are best shown along the various creeks.

In the Rockmart district the series, underlying beautiful valley
lands, forms an extensive wing to the northwest of the slates.

The rocks frequently lie at low angles; at Blue Springs, Cedar-
town, the dip is 5° to 10° in direction N. 20° W. About a mile
to the south, at Tanyard Branch, there is an anticlinal where the
rocks dip upon their eastern side 10° or less, in direction S. 70° to 80°
E., whilst upon the western side they dip 45° decreasing, to 15° in
direction N. 80° W. At a mill about two miles south of the town
the rocks dip 70° 8. 80° E. These dips correlated with others in
the succeeding shales indicating folding, which will be noted in the
paragraph on Rockmart slates.

About Rockmart, the limestones are commonly at comparatively
low angles. In the railway cut east of Devitte lime quarry the
limestones dip at about 20° S. 40° to 50° E., and lie unconformably
beneath slate hills. :

The Maclurea limestones and their analyses are noted in con-
nection with their Economic phase.

DEATON ORE BEDS.

These rocks seem to be identical with Safford’s Iron-limestone
series. They are only known at interrupted points for several
miles northeast of Rockmart. They are thin bedded, ferruginous
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limestones. In some places the rock is so decayed as to leave only
laminations of ocherous earth, or this again is charged with more or
less shingle of iron ore. Other beds are compact, dark gray lime-
stone. At the Deaton mine, the beds formed the roof of a cavern
excavated in Maclurea limestones. (See plate T., frontispiece.) At
the pit of Central Mining Company, four miles northeast of
Rockmart, the represented ore series.is on a small anticlinal, rest-
ing over Maclurea limestone which trends northeastward.

ROCKMART SLATE.

These rocks are semi-metamorphic slates and overlie the Maclurea
limestone, occupying three basins, upper part of Cedar creek, Iish
creek and Rockmart district. Inthe Cedar creek basin, the surface
rocks are everywhere decayed; when not discolored in decaying the
slates are blue; but usually the weathered shingle is drab or some-
times red.

The shales commonly lie at comparatively low angles in the
Cedar creek basin.

However, at the C. R. & C. Railway station, in Cedartown, they
dip 85° in direction 8, 80° E., whilst 30 feet beyond (eastward) the
dip is only 45° to 50°, Combining this structure with the dip noted
in the Maclurea limestones, we find that there is a fold and local
overthrow passing along a line just east of Cedartown, with the axis
about S. 10° W.

Owing to this folding, the underlying Knox dolomite is brought
up to the surface in two or three subordinate ridges south of Cedar-
town.

Whilst the strata are seen to dip nearly eastward, yet the easter:
border of the basin is defined by the Knox dolomite, owing to the
undulations and foldings of the rocks; to which are evidently due
the metamorphism that has hardened theshales and somewhat crys-
tallized the limestones.

The southern border of the Rockmart slates is defined vy tue
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Cartersville fault, beyond which Dug Down mountain is composed
of hydromica schists.

In this basin, the slates are more or less valley making, but un-
derlie some chert (Lower Carboniferous) deposits. The characters of
the Fish creek basin are similar to those of the Cedar creek slaty
basin, They extend around to that of Rockmart. At Hightower
Mills, the hydromica schists of Dug Down mountain abut against
the slates, and dip 45° S, 80° K., the trend of the fault not being that
of the strike of the rock beds.

Five or six miles to the eastward, at Simpson’s Mills, the Rock-
mart slates are at very high angles, whilst the overlying hydromica
schists of Dug Down mountain overlie the former (owing to the
Cartersville fault) at only from 20° to 25°, in direction S. 30° to
50° E.

The Rockmart series, in the Rockmart district, form bold ridges,
some of which are covered with cherty deposits (Lower Carbonif-
erous). a

In the slate quarries, at Rockmart, the beds are more or less
jointed, but dip at 45°, and more southeastward. In the railway
cut, east of Devitte’s lime kiln, the slates dip 25°-30° in direction
8. 560° E.

In some places, the decay does not reach more than a few
feet into the slates. In weathering, the surface sometimes becomes
bluish, but generally yellowish gray, or more rarely yellowish
brown, being covered at several points; the lower slates weather
into a thin soil, and into the banded and indurated clay known lo-
cally as “Caen stone,” susceptible of being turned and polished
(see Economic Report).

In the Rockmart district, the slate ridges form a rough country,
but to some extent the rolling valleys are a slate formation.

. Conglomerates occur at about two miles south of Rockmart, in a
ridge on the road to Simpson’s Mills. They consist of irregular
masses of slate and quartz, cemented into hard rocks, reaching
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nearly 200 feet in thickness, and dipping 60° or 70° 8, 40° E. The
rocks are underlaid and succeeded by the slates. At this point the
disturbances have been great. These constitute a lower member
of the Chickamauga series.

The slates are elsewhere considered in their economic bearing.

RED MOUNTAIN SERIES.

Overlying the Rockmart slates, at a point four miles southeast
.of Esom Hill, near the foot of Dug Down mountain, there occur
thick beds of massive quartzitic sandstones, covering only a small
area. These may be referred provisionally to the Red Mountain
series. Similar sandstones in some of the ridges beneath the Sub-
‘Carboniferous chert belong to this horizon.

LOWER OR SUB-CARBONIFEROUS SERIES.

Overlying the slates of the Rockmart series, there are several
ridges covered with blocks and fragments of chert south of Cedar-
stown, between Young’s and Esom Hill. Again, the cherts on the
ridges in the Rockmart district belong to the same horizon, and
may be referred to the Fort Payne chert. In places, the chert
forms a bed of sandstone, which is ferruginous in part (as on Mr.
West’s far'm); and also near Rockmart. The preservation of the
ridges, as also those of the Rockmart district, are due to the pro-
tection given by the flinty beds and cherty gravels,

MODERN DEPOSITS.

“Except the continued action of the weathering of the older
rocks, the creeping down the hillsides of decomposed material, and
the occasional deposits in swampy ground (which are rare), no
modern formations can be considered as occurring in the country,
for the streams are not flowing thréugh such lands as would per-
mit of bottom formations ; still there are a few places where streams
overflow the basins through which they pass.”
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QOSTANAULA SERIES IN COOSA VALLEY WEST OF THE OOSTANAULA FAULT.

Therocksof this formation are mostly reddish, greenish or varie-
gated, calcareous shales, forming gray or brownish soil or reddish
farther north. However, there are thin beds of earthy and siliceous
limestones, and in the upper portion, the limestones are more mas-
sive, and veined with white calcites.

On the Georgia and Alabama line, this series covers a country
about ten miles wide. It dwindles down to a narrow belt at Rome.
But northeastward it broadens out into a belt one or two miles
wide. On the southeastward side, the outline is somewhat regular
as is marked by the topographic features in the more sandy ridges
(Knox or Rome sandstone), or lowest portion of the Cambrian sys-
tem exposed. Owing to the remarkable faulting on the north-
western side, there are two marked troughs nearly surrounded
by the Lower Carboniferous series. '

This belt occupies a comparatively level region, from 120 to 150
feet above the river, and forms the ¢ flatwoods” country. Some
points rise higher and the hills are capped in some places by cherty
gravel (remains of overlying patches of Knox cherts). North of
Rome, ridges are more characteristic of this belt than south of that
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point. But, as a whole, the country presents no very prominent
features. The soil has lost most of its calcareous matter and is of-
ten poor, but again, it appears of fair value.

The most notable limestones form a surface of about 200 feet
in width, and is situated at a short distance from hills along the
Oostanaula fault. These limestones are dark colored and earthy,
but mottled with numerous veins of white calcite. This limestone
forms a characteristic bed. About half a mile northeast of Thomas’
Mills, it dips 45° 8. 40° to 50° E. At a roadside quarry, about
half a mile southwest of Thomas’ (on Kirk’s Groove road) the bed
dips 25° N., 20° E., and just beyond the dip is again S. E.

Again, one mile west of Cunningham station, it is a notable feat-
ure. About three mile southwest of Rome, a bluff of the mottled
earthy limestone rises 30 or 40 feet above the river. The limestones
also occur in the northeastern corner of the county.

The shales dip at variable angles. Near the Alabama line (one
mile north of Lumpkin’s store) the shales dip 50° S. 20° E.,
whilst at a point near the line, but two miles from the border of
the series, there is a narrow belt of shaly limestone dipping 75°
S. 10° E. These variations, as well as many foldings, seen in
overlying horizons from Rome to Cave Spring, show very great
disturbances and numerous foldings. Southeast of Livingston there
is a belt of shaly limestones which are somewhat fossiliferous.

Upon approaching Livingston, the soil changes from a residual
deposit to a recent series—probably the Lafayette series—hich
will be noted later.

North of the Coosa river the faulted character of the northern
border of the series is striking. One long, narrow tongue, forming
an anticlinal belt of shale, has been carried westward of the
great overthrust fault and there preserved, whilst similar strata, once
lodged upon Horseleg mountains, have been removed by denuda-
tion.
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OOSTANAULA SERIES EASTWARD OF THE FAULT,

The ridges of hills which bound the southeastern side of the
“flatwood ” belong to the lower division of the Oostanaula series,
and have been called Knox or Rome sandstone. Still the shales,
often calcareous, predominate in this lower member. The sand-
stones form thin beds amongst the shales and are very rarely in
thick layers. The sandstones are more or less earthy, and when
the thin beds are broken up angular or subcubical fragments result
and then lie scattered over the often yellowish soil. One of the
best sections seen is where Big Cedar creek cuts across the forma-
tion, some three or four miles northeast of Cave Spring, near Con-
nor’s Mills, On the stream just named the earthy sandstones are
shown, and dip 30° S. 60° E., resting on dark shale. In aravine,
near by is “Slide Roeck” at the same dip. It is a quartztic
bedded sandstone with a drab colored surface, but bluish in the in-
terior. This is the most massive bed of sandstone seen, being two
feet thick. It is succeeded by other but more earthy and thinner
sandstones. This slide rock has its surface highly polished, as if
glaciated ; but the smoothed surface passes beneath other rock and
is a case of slickensides, due to internal movements of the rocks.
Just beyond, near the ford of the creek, on road to Thomas’ Mills,
the sandstone members are exposed.

In the vicinity of Rome, the different members of the Oostanaula
series are very much disturbed and broken by faults, many of which
are seen in sections where road cuttings, etc., have been made. In
the northern suburb, there is much dark shale amongst the sand-
stone. The shalesdip 45°S. 60° E. northeastward, the crested ridges
are interrupted, and are usually of no great height. The soil is
often of yellowish color, or, again, reddish. These sandstone mem-
bers of the series do not cover more than from half of one to two
miles in width (except locally), and are known where best devel-
oped by their ridges being covered with angular blocks of sand-
stone, and are confined to the zone west of the shale-formed valleys,
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through which the East Tennessee, Virginia and Georgia Railway
extends. The ridges often dwindle to insignificant features.

The variegated calcareous shales of the higher members of the
‘Oostanaula series are characterized by zones of impure bedded lime-
stones, often in thin layers with earthy partings. Its topographic
feature is valley making, covering a belt from one to two and a
half miles (in the northeastern part of the county) wide, and giving
rise to fine farming lands. But the shales themselves may form
subordinate ridges. Owing to faulting, a spur extends into Polk
couuty ; but the valley passing northward to Cave Spring continues
northward under the name “ Van’s” valley and extends to Rome.

At Cave Spring the series is folded and dislocated, as seen in a
section on the hills west of the town as shown in figure 9, p. 20.

Some of the shales are siliceous, of dark color and indurated,
Disturbances almost equal to those of the “fatwoods” are shown in
the shales on the ridge between Cave Spring and Thomas’ Mills.

In many places the limestones appear in the valleys. Thus, at
Connor’s Mills, and Little Cedar creek, about three miles northeast
of Cave Spring, thin bedded limestones (some two feet thick) are
developed in the shales to a thickness of about 50 feet. Here the
dip is 30° 8. 30° E. At various places in Van’s valley, limestones
are exposed along the branches., Just west of Cunningham station,
in the valley, borings have been made, and these limestones with a
dark brown color were found to be more than 90 feet thick. They
dip at low angles of less than 10° towards the southeast. About a
mile and a half northeast of Cunningham, about 25 feet of these
same limestones are again exposed in a railway cut, dipping at low
angles.

Just south of Rome the shale series present more hilly character-
istics and are particularly disturbed and dip at various angles up
from 40° to 60°/and in variable directions approaching 8. 60° E. In
several road cuts the beds are much faulted by small throws in dif-
ferent directions. At this place, in some brown shales, there is a
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fault hading 20° to southward, whilst the beds dip at about 40°. A
quarter of a mile farther south (at end of a hill) there is another
fault hading 60° to northwest. These differences show complex
movements and distortion. At a quarry just south of Rome, along
roadside the disturbed shales dip 50° to 60° 8. 60° E.

Along the Etowah river, just above Rome the disturbances of the
strata are well shown. At the waterworks heavy limestone beds
were struck at thirty feet. This is in part a flinty limestone and
in part a compact dolomite rock, resembling some beds of the Knox
dolomite, but in position near the junction of the calcareous and
the siliceous beds of the shale series. The rock is much fissured
by subterranean drainage. Fossils are not preserved, but the lith-
ological character suggests a fault or overthrow, bringing Knox
dolomite into the horizon of the well without its appearance at the
surface. The thickness of the rock is more than 60 feet. Just
above the waterworks, sections of the shales and limestones
are shown. Impure limestones, in beds from one-half to two
feet thick, occur in the mottled shales, some of which have the
appearance of hydromica. These dip 30°S. 65° E. Some of these
limestones are dark blue, fine grained, of crystalline texture, hav-
ing a thickness of 100 feet or more. A few hundred feet higher
up the river, where E. T, V. & G. Railway crosses the Rome
Railway, there is a fold and overthrow, the axis of which trends
N. 30° E. The rocks are very much ecrushed but where not too
much distorted show vertical jointing in direction S. 65° K. and
N. 45° E. There is not only folding but also faulting.

Owing to the great disturbances and dislocations the true structure
about Rome is somewhat difficult to recognize. A spur of the upper
part of the series runs from Rome up the valley of Silver creek,
and at several points the limestone beds are seen. Amongst the
Knox ridges between Silver creek and Cunningham, there are
several spurs of the shale series. Northeastward from Rome the
shale bearing valley widens out somewhat and forms an excéllent
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agricultural district. Wherever the streams cut across the shales
the included limestones appear in their valleys.

References to the economic phases and the soils are made else-
where in this report.

KNOX DOLOMITE SERIES,

West of Cave Spring there is a narrow basin of this series,
brought into position by faults already referred to in Polk county.
Otherwise the series covers only the county southeast of the valley
already described, or most of the country southeast of the East
Tennessee, Virginia and Georgia Railway (Alabama branch).

South of the Etowah river, the western part of the Knox dolo-
mite country is characterized by ridges of the gray cherty lands,
with red, loamy intervening valleys. The broadest of the Knox
valleys are those of Silver creek and Spring creek, and outside of
them the country is rather broken. Between these streams there
is a belt of the red Knox lands, as also east of the latter creek.
However, all the ridges are not of gray cherty land but most of
those of the more abrupt configuration. In many of the valleys
there are subordinate ridges of brown ore. In some of the less ab-
rupt ridges and gray land country there are beauxite beds.

In various regions, especially in the vicinity of Cave Spring,
manganese ores occur. In many localities, on the ridge and along
some of the streams, the dolomite or magnesian rock is exposed in
an undecayed condition showing the character of the formation.
From the economic standpoint these characters are noted elewhere.
The dolomite, as shown in the ridge east of Cave Spring, is a dark
colored, more or less earthy, siliceous rock weathering to a lighter
shade. It is massive, often with indistinct hedding. The dip is
30°8.70° E. In thisridge there is one of the largest caves in Floyd
county and through it a large stream flows, whence the name of the
town, Cave Spring.

Overlying the Cambrian shales already described, the lower
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beds of limestones are well exposed about a mile east of Cunning-
ham station, in a ridge rising over 400 feet in height. For nearly
300 feet of this elevation, the rock is seen, but the upper part of
the ridge is covered with a mantle of stony soil and cherty gravel,
but fertile soil. The limestones are dolomitic, somewhat earthy, and
of dark color, but mottled with white calcite. The bedding is
massive, and dips 10° southeastward.

A mile and a half east of the last, and at the northern end ot
the next ridge, on the land of Mr, Gibbons, there is a rock similar
to the last mentioned, but of darker color forming a bold outerop.
It is peculiar in containing more or less angular fragments of
breccia of impure dolomite, derived from older masses. But the
whole is consolidated. These rocks have been quarried to some
extent for a dark marble, noticed elsewhere (Iigyptian quarry).

On the spur of Armstrong mountain, near Hermitage (Ridge
Valley), the mountain rests upon Cambrian shales, and above them,
200 feet or more of the limestones are seen. The beds vary from
one to eight feet thick, dipping less than 10° S. 60° E. Locally,
some beds dip southwest (probably the results of alime sink).
Some of the lower beds are dark limestones, with crystalline facets ;
others are mottled with clayey matter. The upper rocks are of
compact dolomite of light color. This chain of ridges continues
through the northeastern corner of the county, and east of Nannie
dips at 20° 8. 60° E.

All of these deposits are from beds belonging to near the base of
the Knox series, or perhaps some of the beds may be of Cambrian
age, as in Tennessee, although lithologically connected with the
Ordovician system. But so far, fossils have not settled the horizon.

On various ridges, the undecayed rocks occur near the surface,
and also in the side of the valleys, as for instance, the thin bedded
magnesian limestones along the streams on the Rome road, from
Rounsaville, about four miles from the former place. The siliceous
beds of the Knox dolomites are also often seen, and sometimes
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these are ferruginous, as for example, just east of New Prospect
church, about six miles northward from Cave Spring. Other
siliceous limestones decaying into gray soil, occur near the man-
ganese deposits of Major J. M. Couper on border of Polk county,
and of Mr. Stokes, also on border of county, near C. R. & C. Ry,
In Bartow county, however, some characteristics are better exposed
than in Floyd county, and will be noticed hereafter, and in that
county will be found the description of the section shown at Dike’s
creelk in Floyd county.

The Knox dolomite is usually decayed to a great depth, except
on the higher ridges, the product being various forms of calcareous
clayey land, and oun the ridges often a cherty arenaceous soil. As
the result of decomposition, great deposits of white kaolin of
various degrees of purity are often seen. These beds contain much
undecomposed feldspar, are commonly more or less associated with
the iron ore, and were probably deposited in lenticular masses.
Sometimes they arise from the cherty dolomites, in which case the
white clays are charged with cherty fragments, as at Cave Spring.

West of the E. T., V. & G. Ry. (Atlanta division), the country

consists of narrow ridges and valleys, and many beds of brown
ore, manganese and also beauxite occur. In the southeastern
corner of the county, the valleys are broader, with frequently the
red soils and iron ore beds. The same remarks are true for the
Knox formation of the county north of the Etowah river.

The greater dislocation and repetition of the ridges of the Knox
series occur adjacent on the northwestern border of the formation,
and consequently the greatest change of features and resources—
given in detail elsewhere.

RED MOUNTAIN SERIES.

Southwest of Rome, the Red Mountain series occurs on part of
Horseleg mountain, forming a sharp ridge, capped with heavy sand-
stones. This ridge is a remnant of an anticlinal elevation, with the
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sandstones preserved in places, so as to make the surface appear
like a monoclinal ridge. Another small outlying ridge occurs
farther west—Judy mountain. When disintegrated, the sandstones
produce cubical or rectangular blocks, which become scattered over
the surface of the ground. ‘

Lavender mountain (with the highest point1,683 feet above tide)
is a spur composed of the Red Mountain series. The southern end
of the ridge is badly dislocated and folded. TIn the cut of the Cen-
tral Railway, the average dip of the shales is 25° S. 60° E. for the
eastern portion; proceeding northwestward, the dip increases to
45°, beyond which the shales dip 60° to the northwest; but at a
short distance, west of a ravine, the beds again dip southeastward
at 30°. 1n part, the beds are much jointed with fracture seams
trending S. 80° E., and dip 60° to 70°. 1In part, the rocks are
heavy bedded shales, often calcareous, but weather to red, sandy
shales. There are some flags of red sandstone from six to twelve
inches thick, intercalated with shales. Some heavy bedded quartz-
itic sandstones also occur in the series. The whole formation is
from 800 to 1,200 feet thick.

Near the northern end of the ridge, the strata, upon the eastern
side, dips 20° 8. 60° E. But in the mountain, the dip increases to
60° in the same direction. Upon the western flank of the ridge,
the Fort Payne chert occurs. This indicates the anticlinal charac-
ter of the mountain, but with the axis west of the summit, thus
producing the superficial appearance of a monoclinal ridge. The
rocks are shales, shaly sandstones, and some sandstones in beds two
feet thick.

John’s mountain and a spur of Taylor’s ridge form the boundary
of the county, but they will be considered in the geology of Chat-
tooga county.
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SUB-CARBONIFEROUS,
FORT PAYNE CHERT,

At the surface, the Fort Payne chert is characterized by cherty
soil.  This is shown upon the flanks of the ridges bounding Texas
valley; also upon the west side of, and at the northern end of
Horseleg mountain, and upon the southern end of Horn’s mountain.
In a few sections only are the cherty limestones exposed, as in
Horn’s mountain and on flanks of Lavender mountain, in belts too
narrow to be shown upon the map.

FLOYD SHALE.

The series (named by Hayes) is best developed in this county,
and in position lies above the Fort Payne cherts, and below the
Mountain Limestones, which only occur beneath Rocky mountain.
The rocks are composed of yellow, brown and black shales, often in
heavy beds, calcareous shales and shaly limestones, and occasional
beds of pure limestone. Some of the limestones and caleareous
beds are very fossiliferous, as west of Rome, near the lime kiln,
and at other places.

Near Rome, the rock is a dark blue shaly limestone, in thick
beds, and dipsat 10° 8. 60° E.; whilst elsewhere, the dip is 20° to
30°.  But in crossing the formation, the variation of the dip, some-
times S. K., and again N. W, shows great foldings and probably
faultings, so that the true thickness of the formation cannot be
estimated with any degree of accuracy.

This formation gives rise to a portion of the “flatwoods,” with
yellowish and dark grayish soils. Some sandstones occur as local
features in the series, and give rise to low ridges in Texas and
Dirt Town valleys.

COAL MEASURES.

A remnant of the lower portion of the Coal Measures occurs on
an outlying ridge in Floyd county, called Rocky mountain. Its
greatest geological interest is its position of fifteen miles east of the
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most eastern plateau of the Coal Measures. Itis an index to the
great amount of erosion, which has removed the Coal Measures
from Georgia. (See question of erosion under Chattooga county.)

Rocky mountain is represented by eighty feet of massive sand-
stones and conglomerate rising in vertical walls, especially upon
the western side of the ridge. Below the sandstones, the underly-
ing strata are concealed for 250 or 300 feet, but they are probably
composed of shales. The sandstones dip 20° S, 60° E,

LAFAYETTE (?) SERIES, AND MODERN DEPOSITS.

The loams and gravels above the greater streams in this belt of
Georgia are provisionally correlated with the Lafayette formation
of southern Georgia. Objections to the introduction of endless
local names led to the use of this nomenclature, as their valley
deposits probably belong in that series.

These deposits are extensive, and occur even as far as a mile or
two back (rarely three miles) from the greater streams, and reach
elevations ro higher than in keeping with a depression, when the
oceanie level of the waters allowed the accumulations of the Lafay-
ette terrain as far north as Columbus, with probahle embayments
northward. From the typical Lafayette series in that latitude,
there is no farther difference in the character of these deposits in
Floyd county, than between shorve accumulations and those formed
in extensive bays or channels from two to four miles in width, such
as existed along the lower part of the valley, when southern
Georgia was 700 or 800 feet below the present altitude, which
brought the sea far inland. )

These Lafayette accumulations are usually red clayey loams, and
coarse, well water worn gravel, up to four or even six inches long.
It is mostly quartz, but occasionally with some local Paleozoic cal-
careous and fossiliferous stones. The deposits seldom reach a thick-
ness of twenty feet, but commonly eight or ten, of which the gravel

may be from two to five feet thick, or again wanting. The gravel
™
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underlies and to some extent graduates into the loam. A few
places may be taken as typical representatives.

Livingston is on a plain about a mile from the river, with the
sandy soil derived from the Lafayette deposits. Underneath, the
gravel rises to 100 feet above the river terrace, which is about 20
feet above the ordinary water-line.

On the north side of the Coosa river, near Coosaville, these
gravels rise 140 feet above the river, or about 780 feet above tide.

On the hills about Rome, the same deposits occur up to from 140
to 150 feet above the river, or about 790 feet above tide.

West of Nannie, and opposite the foot of Turkey mountain, the
gravels rise again to 140 feet above the river (the Oostanaula), or
something less than 800 feet above the sea.

There are frequent remains of terraces at 100 feet above the
rivers, but these are imperfectly preserved. The principal terrace,
often half a mile or more wide, is commonly between twenty and
thirty feet above ordinary water, and is liable to floods.

Whilst the measurements are only aneroid, yet from the large
number of observations, it may be said that the Lafayette deposits
rose to the height of 140 feet above the rivers in Floyd county, and
are now principally found, not in the valleys but on the hills; for
since their accumulation enormous erosion has broken their conti-
nuity, and there remain only fragments of the former great
sheet, as it has been mostly swept away, by denudation, just the
same as has the Lafayette series in parts of southern Georgia.

Agriculturally, these deposits give rise to variety in the distri-
bution of the soils. The Lafayette soils are often liable to be mis-
taken for red Knox dolomite soils.
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CHAPTER XII.

LOCAL GEOLOGY OF BARTOW COUNTY.

CONTENTS.

OOSTANAULA SERIES.
Kxox DOLOMITE SERTES.
CHICKAMAUGA SERIES.
LAFAYETTE (?) SERIES.
MODXRN SERIES.
MoUNDSs.

OOSTANAULA SERIES,

Exposed along Tom creek, about Woodlands, the valley through
this broken country shows a narrow belt of these shales, forming
an anticlinal basin, in which the limestone members are seen,
Upon its western side the limestones dip 40° N. 60° W.; upon
its eastern side the shales dip at variable angles, S. 70° W,

At Kingston there is a small area of the shales. Northward a
narrow belt of the series a few hundred yards wide extends to Ce-
ment. This is an anticlinal where the western strata dip 10° N.
70° W. In passing from the Connesenna valley, the belt broad-
ens in the valley of Oothcalooga creek to a width of about three
miles in region of Adairsville.

At the southern end of the basin, the limestones (forming hy-
dranlic rock at Cement) form a prominent low ridge. (See plate X1.
in Fconomic part of report.)

The rocks are more or less impure limestones, with earth seam-
ings, so that they may weather into thin banded laminations, which
are commonly characteristic of some of the beds of the limestones
of this series. The series at Cement is exposed ir the workings,
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so that measurements can be made. The section in descending
shows:

Blue limestone___ ... ... _ .. _. __._.__ 8 feet
Slaty limestone (cement roek)_..___ _______. 4 «
Blue limestone_ .. _____ B
Argillaceous earthy limestone_____.__ __ __
Siliceous limestone (hydraulic rock).
Siliceous limestone (cement rock) . .. 7
Fine black limestone_.._._._ .. __________ .12 «
3

Earthy limestone.._ ... _____ . NN oy
Shaleaadccca— o T e

The analysis of the cement rock is given in the Tconomic Re-
port.

It is highly siliceous limestone, with alumina and iron. Some of
the beds are composed of limestone with interlacing seams of earthy
matter, giving a peculiar netted appearance, which is often charac-
teristic of the limestones of the series.

At many points in this belt of Cambrian deposits, the limestones
reappear and form a ridge or little escarpment like that at Cement
and east of Adairsville. This valley in the Oostanaula series forms
a very fertile belt.

The rocks dip at low angles, and form an anticlinal valley belt,
in which there are caverns and lime sinks.

Southwest of Cartersville a tongue of the shale series has been
brought to the surface by undulations of the strata. In places it
contains limestone beds. Along the branch a mile westward of the
town, the shale is indurated to a hard semi-metamorphic slate of
dark color. Along the road to Ladd’s mountain the decayed shales
are sometimes blue: but the weathered shales are generally red-
dish, although of lighter color than the soils resulting from the
Knox dolomite. Along the road just mentioned, about a mile
from Cartersville, the beds dip to south of west; half a mile be-
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yond, undulations of the strata are seen in the beds, which imme-
diately underlie the residual Knox dolomite clays. Here they con-
tain thin calcareous beds.

F1ourz 18.—Junction of Oostanaula shale and overlying residual Knox dolo-
mite earths.

In the section (figure 18) decayed Knox dolomite succeeds an
anticlinal of Oostanaula shale.

To the east of this exposure the clays are mottled red and bluish;,
and in composition are like the non-calcareous metamorphic schists
of the neighboring mountains. (See Economic Report upon the
clays.)

Along the Tennessee road, shales frequently occur, and about
three miles north of Cartersville (at Dr. Felton’s) an impure lime-
stone (forming a light colored impure marble) is seen along a branch
(on east side of road) dipping southeastward. Although the rock
is metamorphosed and crystalline it belongs to the shale series.

Along Petty’s creek, about four miles from Cartersville, the
limestones of the shale series are exposed, and dip 70° S. 80°
E. The valley along this creek is undulating and fertile. At
the low divide between it and Sallacoa creek, the country is some-
what more broken. Here a dome resembling a northern drum-
lin in outline (about 60 feet high and 400 feet in diameter) is seen.
Beyond, the softened features are renewed, and at Boliver (crossing
of Pine Log creek) the limestones appear at the surface, and are
penetrated with caverns, out of which large springs flow. The
rocks of the overlying metamorphic series are decayed,.and the hy-
dromica schists often weather to a bluish color, and sometimes
occur in the edge of the valley.
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Just beyond the county line, at Erwin, the limestones lie beneath
metamorphic schists, which have been forced over them.

At Roger’s (old) furnace the limestone occurs in the valley, and
near by is brown ore apparently resting upon it.

At Cassville the shales have more or less calcareous seams; in
some cases they are indurated and resemble hydromica slates and
Knox dolomite.

Most of Cedar creek and its branches flow through the shale
country; and the limestones of the series are commonly exposed by
the streams, showing the dip at from 10° to 15° S. 60° W. on
Cedar creek and its branches.

Along little Pine Log creek and other branches the limestones
rise through the shales. In this Cambrian series, in northeast
Bartow, the shales rise into flattened ridges covered with indifferent
land. But adjacent to the streams, and on the lower grounds, the
agricultural features greatly improve. The calcareous shale forma-
tion, especially along its borders, is characterized by extensive fer-
tile valleys.

One or two small outlying patches of the shales rise through the
overlying dolomite, as for example, three miles southwest of Cass
station.

KNOX DOLOMITE SERIES,

The characters of the middle and upper beds of the Knox dolo-
mite are somewhat better shown in Bartow county than in Polk
and Floyd counties.

Along the Rome railway, the ends of several spurs have been cut
into. The characteristics seen here extend into Floyd county, but
the sections along the railway are here noticed as a unit.

From Dyke’s creek, to east of Wooley’s ferry (three miles west
of Kingston), there are several sections from which the following
observations ‘were obtained: Just east of Dyke’s creek, the bluffs
exposed in the railway cut rise 25 or 35 feet; the surface of the
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limestone is imperfectly rounded, and much more rugged than the
limestoneof the Maclurea series, or of the underlying Cambrian beds.
The bedding is well defined, in layers from three to five feet,
although these often become broken up or else end abruptly, owing
to small faults. These fault lines, or joints, in many cases, are
favorable to rock decay, and hence, seams of clay are often seen
filling crevices formed by weathering. The texture of the rocks is
sometimes semi-crystalline, as in the case of the lighter colored
purer dolomites; but commonly, it is earthy or siliceous. The
surface often weathers to dark colors, but the decay does not us-
ually penetrate deeply into purer rock. All degrees of impurities
are seen in the various strata. At places, great beds are made up
of impure, laminated, calcareous beds, one or two inches thick,
which are so earthy that they weather into siliceous, shale-like
beds.

In the purer rocks, which are more durable, occasional layers
of dark flint (like in chalk beds) one or two inches thick occur.
In other cases, the flint predominates in beds one, two or more feet
in thickness. Such beds have given rise to the sheets of vesicu-
lar chert often occurring on the ridges. Again, the chert is dis-
seminated in irregular concretions through the dolomite, and as the
calcareous matter is dissolved away from such exposed beds, the
clay, sandy matter and flints are left. The finer matter, being
washed off by rains and rills, finally leaves the ridges covered with
mantles of cherty gravel, with some larger blocks. Many of the
flints are more or less translucent in the beds, but those left upon
the surface, after the rock decays, are white or stained with iron.

At the mouth of a small stream, on the border of Bartow and
Floyd counties, at a railway cut, a bluff of residual earth, left from
rock decay, rises 60 feet high.

On both sides of Wooley’s ferry, there are fine exposures of
the undecayed rock, rising in the bluffs, out of the yellowish
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residual elay. The structure of the rock is shown in plate II., op-
posite page 42. Repetition of strata as shown in figure 16.

As shown in plate, the bedding is often indistinct, but with lines
of flinty concretions. The hard dolomite rocks rise up out of the
residual clay in a remarkable manner, especially well shown as in
plate IIL., page 43 (south of Dalton).

These masses of decayed rock are too great to have originated
only along joint lines, and there seems no reason why portions of
the beds should have remained solid, whilst other portions of the
same horizon should show decay for the whole height of the ex-
posed bluffs (30 or 40 feet). It is probably due to minor faults
bringing some of the more durable rocks into contact with some of
the less permanent. The solid rocks appear more frequently upon
the eastern side of the deeply decayed masses. Occasionally, the
residual clay shows bedding, but this is generally quite obliterated.

The dip of the rocks at Dike’s creek is less than 10° S. 60° E.
Locally the dip was seen to be also S. W. and N. E. West of
Wooley’s ferry the dip varies from nearly level to 15° N. 60° W.
A short distance beyond this exposure the strata dip to S. E.,
showing a low anticlinal. In short the whole breadth of the
formation is one of repeated undulations. Some sandy layers are
included in the formation ; and Alge were found near the county
line, ~
Ladd’s mountain, three miles southwest of Cartersville, is an
isolated ass, but may be taken as a type of the dolomite ridges.
(Plate I'V.,opposite.) It rises about 500 feet high, with a northern
and southern trend. Tts face has been uncovered for quarry pur-
poses. The rock is a siliceous, hard and somewhat brittle dolomite,
from light to dark in color, butall fine grained, compact and crys-
talline. The layers are tlick. The bedding is disturbed, and in
places appears as if the rocks had fallen into cavities, which may
have been the case. The dip is 10° S. 80° W., and owing to form
of exposure and undulations, the direction cannot be accurately de-
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termined; but probably a little south of west. There are joints of
50 feet or more in depth, which have been opened by decay and
filled with clay. These commonly trend east and west, and
are 20 to 30 feet or more apart. There are other joints with direc-
tions northeast and southwest, and again others at right angles.

This mountain is pierced with caves, some of which are vertical
channels. These have been formed by streams dissolving out the
limestone after uplift of strata, but before denudation of the valley,
as already pointed out. The caves contain large and beautiful
stalactites.

About two miles west of Ladd’s mountain, there is another simi-
lar isolated ridge about 500 feet high, the top of which is covered
with chert; but ravines on western side show hard, crystalline dol-
omite. These beds dip 20° S. 60° . Accordingly, the interven-
ing valley is synclinal. Other similar ridges occur farther west.

At Hardin’s (Saltpetre) Cave (lot 104, district 17) about three
miles southward of Kingston, the dolomite is exposed in a ridge.
The beds dip 20° N. 70° W. The rock is dark colored and
of fine grained texture. The cave descends to a depth of about 80
feet, and the chambers are of large size, with numerous ramifica-
tions and many chambers. There are very few stalactites. (See ar-
ticle on caves.) '

At Kington (or Aiking’) lime quarry,two miles east of Kingston,
the solid rock is again seen. The decomposed covering varies in
depth to a remarkable degree, as before described (figure 1, page
10). The rock is dark gray dolomite with bands of black flint or
chert,.

Along Two Rock Run creek, south of Kingston, dolomite is ex-
posed in a ridge. Hence to the Etowah (at Hardin’s Ferry) the
country is composed of low gray hills, which also appear above
the river for a short distance upon the south side, beyond which to
west of Ligon Postoffice, the red and iron-bearing ridges prevail
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(trending east and west), or rather a succession of hills and valleys,
like a billowy sea.

On a farm of T. F. Nichols, a well in process of excavation
showed the red earth to a depth of 30 feet, below which the resid-
ual clay becomes light colored but not cherty. (Depth of well is
more than 60 feet.)

South of the Etowah, and along Euharlee creek, much of the
country is rolling, without abrupt ridges, and with red and grayish
red soil, and some ore deposits derived from the less cherty series
of the Knox dolomite.  Along the river, and for a mile or two
back, upon the hills, the Lafayette accumulations cover the resid-
ual clays, in many places to an altitude of 90 feet (observed).

North of the Etowah river and west of Cartersville, the Knox
series has produced a rolling country, with some isolated rocky
ridges. Southwest of Cass station, the cherty ridges are more
prominent. Northeast of Cass station there are two spurs with iron
ore deposits, forming basins over the Cambrian shales. North of
the Etowah river the formation is undulating, and even the gray
‘lands are less rugged.

Between Tom’s creek and the Connesenna creek, the country is
occupied by both ridges and rolling red lands, in some places iron
bearing. DBetween Adairsville and Armstrong mountain,the coun-
try is often rugged and cherty, but with some iron bearing hills.

The belt of country between the Cambrain shales east of the
Western & Atlantic railway, and the south fork of Two Run creek
and Cedar creek is formed out of Knox dolomite. Upon the west-
ern side of this elevated region there are prominent ridges, but
elsewhere there is a somewhat more softened topography with rolling
plains, which are often cherty. At Mr. Combs’s, east of Adairs-
ville, the Knox series dip 20° northwest. Adjacent to the streams,
there are broader depressions, and in several localities iron bearing
and red lands, derived from the lower portion of the formation, are
seen.
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CHICKAMAUGA ScRIES.

Near Taylorsville, the Chickamauga limestone just enters the
county; and two miles north of this village a small basin is seen.

LAFAYETTE (?) SERIES.

Along the Etowah river, the loams and rounded gravels occur
upon the hills to a height of 90 feet. However, the greater portion
has been removed by subsequent denudation. The gravel is often
coarse, and composed of well rounded quartz.

Along some of the smaller streams, as the upper waters of Pine Log
creek (vicinity of Pine Log Postoffice), lcoarse water-worn pebbles
of sandstone and conglomerate occur. These are of local origin,
derived from the metamorphic rock in the mountains to the east.

MODERN DEPOS3ITS.

To a limited extent only do river deposits occur. Along the
Etowah river they are hardly more than twenty or twenty-five
feet above ordinary water. Generally the other streams do not
give rise to extensive bottom lands. For these bottom clays, see
Economic Report on Clays,

Deposits containing fragments of small bones are found in Har-
din (Saltpetre) Cave, near Kingston. These accumulations are from
four to six feet deep, and are more or less covered with fallen
blocks. The earth has been used in manufacture of saltpetre.

MOUNDS.

Three miles north of Cartersville, theve are three prehistoric
mounds (known as the Tumlin mounds). The largest of these
covers about three acres, and isbuilt up to a height of 40 feet, with
steep sides but a flat top. The two smaller mounds seem to have
been protective, and are situated just above and below the great
mound, and between it and the river. They do not cover more
than half an acre each, and rise about twelve feet above the plain.
Some archeeological remains are said to have been obtained from
these mounds.
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OOSTANAULA SERIES,

Across the western portion of Gordon county, there is a belt of
shale defined upon the western side by the Sackville fault, which
brings the Cambrian system into contact, often without topographi-
cal breaks, with the Carboniferous rocks which, in part, are com-
posed of dark heavy shales, and in part of the remains of cherty
limestones, The rocks ave more or less variegated shales, but red
shingle and light red and yellowish soil are prevalent. There is
also a moderate development of the mottled earthy limestones so
characteristic of the formation in a similar position farther south.
In this section of country the shale series constitutes gently undu-
lating plains with low ridges. The western belt in this vicinity is
more cultivated than it is in the *flatwoods” southwest of
Rome, and has generally a more fertile appearance than farther
south, with growth of timber like that on the neighboring rich
lands to the east.

In a field in the trough, north of Turkey mountain, the
contact of red Cambrian shales and the brown Carboniferous shales
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is strongly marked—the actual contact being represented by
crushed shales of a few feet thickness.

The shales of the river region are flanked on the eastern side
by the lower beds of the river, brought up by a fault. These have
occasional thin seams of decayed yellowish sandstone which form
interrupted ridges. In the region of Resaca, the anticlinal structure
of the basin in the southern part of the county still continues. At
that point the limestones dip 15° N. 60° W.

In some cases, as west of Resaca, the shales are of darker color,
but commonly the belt of those deposits closely resemble those of
a higher horizon in the series. The timber on these ridges is the
same as elsewhere on the Oostanaula series—short-leaf pine, red
and spanish oak, a few sycamore and hickory, some chestnut, and
black jack on some of the poorer ridges; but the lands do not
generally indicate sterility.

Most of the country, as shown upon the map, is underlaid by
the shale formation.

The valley of the Oothcalooga is the most fertile, with deep red
soil and the limestone beds exposed in the valley. In the for-
mation, there are occasional limestone sinks. Eastward of the
Knox lands, the Cambrian formations are more or less broken with
the red shingly beds predominating. These, where not weathered,
are often of dark color. Along the streams the limestones are ex-
posed. The surface soils are thin upon the upper ridges; but in the
valleys, especially of the Sallacoa, and along the foot of the meta-
morphic mountains, to the east, they are of good quality. An
anticlinal basin, projecting westward upon the Bartow-Gordon line,
is composed of dark red shale lands, bounded by the ridges of the
Knox dolomite series, dipping at low angles.

KNOX SERIES.

Northwest of Adairsville there are small areas of the Knox series,
in which the more rugged features of Bartow county become soft-
ened to a gently undulating country.
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To the east of the Oothcalooga basin the ridges continue from
Bartow northward along the western part of the Knox basin, but
diminish in height, Elsewhere in this basin there is a gently un-
dulating country, composed of gray land. A small basin east of
Calhoun has the same softened character.

RED MOUNTAIN SERIES.

In the northwestern corner of the county, Horn’s mountain rises
into a prominent ridge 800 or 900 feet high. West of Sugar Valley
the ridge is capped by shales and sandstones of the Red Mountain
series, the strata dipping southeastward. Upon the eastern flank,
there is a characteristic red soil, but the “fossil ore” beds are want-
ing, as the formation scarcely reaches that horizon.

CHATTANOOGA BLACK SHALES.

Upon the eastern side of Horn’s mountain, the deposits of the
last series are succeeded by the black shales of the Devonian system,
which are well shown at the old iron ore pits northwest of Sugar
Valley. The accumulations do not exceed 20 feet in thickness.

SUB-CARBONIFEROUS SERIES.

The Fort Payne chert occurs on the southern end of Horn’s
mountain, and also above the Devonian shales upon the eastern side
of the mountain, farther northward, and contains brown iron
ore. In [the valley east of the mountain the Floyd shales, with
their flaggy brown or red weathered shales, are seen. These form
a strong contrast with the weathered red shales of the Oostanaula
series to the east, which are thrust over the eastern edge of the Floyd
shales.

THE LAFAYETTE AND MODERN SERIES.

On the hills and for a distance of two miles, the red surface de-
posits of loam and of quartz gravels are seen up to an elevation of 80
feet. Distant from the rivers they are not seen and this elevation
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is as great as the country near the greater streams attains. The
characters are the same as in Floyd county.

The valleys of the Coosawattee and Connassauga rivers, and of
some of the larger creeks are wide, but defined by irregular hills.
These plains are from fifteen to twenty-five feet above the ordinary
stages of water and are liable to be flooded.

[FAULT.

As the Oostanaula shales belong to the Middle Cambrian horizon,
an enormous fault becomes apparent. This fault is equivalent to a
vertical throw amounting to from 7,000 to 10,000 feet. However,
upon examination, this dislocation is found to be an overthrust
fault, whereby the older formations to the east have been pushed
over the Carboniferous formations for a distance of four miles and
a half, this measurement being obtained from the occurrence of an
area of Sub-Carboniferous strata, which rises through the capping
of the overthrust Oostanaula shales. The outcrops just referred
to are situated west of Resaca, and have been exposed, owing to
denudation, removing the overthrust strata from this area.
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OOSTANAULA SERIES.

Between the Connasauga river and the foot of the Cohutta
mountains, the Oostanaula shales cover the whole southern part of
the county, as also along.the river and along Holly creek valley.
The greater part of this region is made up of the red and varie-
gated shales, which are often dark where not decayed. These de-
posits weather into shingle, covered by thin soil, where
they form ridges. The limestone of the series frequently appears
along the streams. Along the Connasauga river, Holly creek and
other valleys, at the foot of the metamorphic mountains, shale con-
taining more calcareous rocks form fertile valleys. The character-
istics are simplyan extension of those of Gordon county. The beds
frequently show a great amount of internal folding and minor
faulting.

KNOX SERIES.

Overlying the last series, there is an elongated basin of the
Knox dolomite. It is usually an nndulating country composed of
fertile red lands—both hills and valleys—in its southern and cen-
tral portions (as about Spring Place).

Further north there are some rolling gray lands. At several
places magnesian limestones of the Knox dolomite series are exten-
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sively exposed in ridges, as on the property of Captain Tilton, and
others west of Spring Place. (See Economic Report.)

As the Oostanaula shales and limestones often underlie the meta-
morphic rocks at the foot of the Cohutta mountain range, so along
Sumack creek, the Knox dolomite passes under the metamorphic

‘

zone to the east.

CHICKAMAUGA SERIES.

Succeeding the Knox dolomite series there is a narrow belt
occupied by higher slates, ete. DBut between them and the Knox
series there are various beds of the gray limestone, exposed in the
valleys as near Loughridge on the eastern side, and as east of
Cohutta Springs P. O.

Overlying the limestones, there is a bed of variegated and browm
shales, with occasional caleareous seams. The rocks are not meta-
morphic. These shales dip at moderate angles to the east-southeast.
North of Loughridge they rise in ridges of considerable height,
which, however, owe their preservation to a capping of Red Moun-
tain sandstone. Between the ridges and the mountains, there is a
broad, fertile valley modified by the disintegration of the sand-
stones overlying the shales. The metamorphic strata of Cohutta
mountains are seen overthrust upon a portion of the Chickamauga
series.

RED MOUNTAIN SERIES.

Capping the crested ridges of the Chickamauga series, there is a.
consolidated fine grained sandstone, occurring in thick beds which
aggregate about 200 feet. It is these rocks which give rise to the
crested ridges. The rock is fine grained and consolidated into a
light colored quartzitic structure. These rocks are probably identi-
cal with Safford’s Clinch mountain series or one of the variations
of the Red Mountain series, as on Rocky Face.

LAFAYETTE (?) AND MODERN SERIES.

At various points above the Connasauga, the red loam and
® *
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quartz gravel of the Lafayette (?) rises to about 80 feet above the
rivers,

- 'The flood :Plains of the C
river as further' south and o
stages of the waters.

onnasajiga are not se hlgh above this
nly rise 15 to 20 feet above the ordinary
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QOSTANAULA SERIES,

The Oostanaula shales present the same features as in other
counties, being divisible into shingly beds (upon its eastern ridges),
fertile anticlinical valleys and the low ridges with thin sandstone
layers at the western area. (In this location, the grounds for litho-
logical distinction into the Knox sandstone and Knox shales, ob-
tain more forcibly than at any points to the sauth.)

In the valley of the Connasauga river and Cooahulla creek, the
characters are identical with those of Murray county. In the
western part of the county the Oostanaula shales are repeated by
faulting, making four belts (see figure 19 and map). Such is the
narrow fertile valley in which the E. T., V. & G. Ry. is built from
Dalton to the Tennessee line. From Cove City, northward, there
is another such valley between great faults. This shale valley is
pinched out west of Varnell, but again continues to the north-
ward

Another fertile shale valley, is that in which Tunnel Hill (P. O.)
is situated, but its western side is succeeded by a ridge of the
lower beds with sandstone (or Knox sandstone).  This belt
widens out eastward of Gordon Spring.
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KNOX SERIES.

An clongated basin of the Knox dolomite occurs between the
Connasauga and Coahulla creeks. It is an undulating country
omprsel mostl y of gray lands. At Cedar Ridge another small
basin occurs. Here the dolomite limestones are preserved and to
some extent quarried. Some of the beds are earthy, and others
contain dark flint nodules.

Tast of the valley of Varnell (station) there is another trough
with a character similar to the last—rolling gray lands with some
cherty ridges. Tt is, in part, succeeded by higher rocks. West
of Varnell there are two belts, in part, brought together by a fault.
These belts are somewhat characterized by interrupted ridges, but
they ave largely gray lands forming a rolling valley.

West of Tunnel Hill another chain of interrupted ridges ex-
tends northward. Some of these ridges appear to be ore-bearing.

CHICKAMAUGA SERIES.

A belt of these Silurian rocks succeeds the Knox series in the
northeastern part of the county. The limestones are seen in some
of the valleys. The" upper beds are brown and variegated calca-
reous shales which, in part, give rise to deep red soils. Some of
these beds are highly ferruginous (see Economic report); others are
siliccous. The limestones sometimes occur in thick beds. It is
probable that the iron ore beds represented in this county belong
to the Deaton sub-series.

The Dalton basin is made up of Chickamauga shales. Owing to
the limitation of limestones, and some sandstones, a chain of crested
hills extends northward from Dalton. These latter sandstones may
be remnants of the Red Mountain series.

Between Dalton and Tunnel Hill there is a trough of the Chicka-
mauga formation, with brown shales predominating, but interca-
lated with limestones and sandy shales. These deposits extend
through the gap of Rocky Face mountain, west of which there is a
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long narrow trough of valley lands. The Chickamauga rocks ex-
tend upward into the mountain side.

RED MOUNTAIN SERIES.

Rocky Face or Chattoogata mountain forms a chain extending
from near Tunnel Hill southward. This chain is dislocated into
parallel but discontinuous zigzag ridges to Horn’s mountain and is
composed of the Red Mountain series with the different ridgelets
connected by rocks of the same formation. The ridge rises up into
a bold mountain from 1,500 to 1,791 feet above tide. It is capped
with a quartzitic sandstone lying in heavy beds, dipping 25° N.
80° E. at the gap in the ridge north of the road. At Dug Gap, a
few miles to the south, the strata dip 45° S. 80° E. Whilst there
are some shales upon the eastern flank, from the summit of the
mountain downward upon the western side, the section shows heavy
bedded gray quartzitic sandstone, 20 feet; laminated sandstone in
thick beds, 40 feet; red sandstones in thick layers with shaly
partings, 40 feet; brown and red compact shale, with seams of
sandstone, 200 feet; laminated shales weathering red, 200
feet. Below this elevation such shales as are exposed ap-
pear to belong to the Chickamauga series. The deposits rep-
resented in the mountain appear to rise to but do not include
the “fossil ore” beds. Higher shaly beds occur on the east side:of
the ridge. Part of Dick’s and Taylor’s ridges are on the western
border of this county; but they will be deseribed in the other

countles.

CHAITANOOGA BLACK SHALE.

The black shales overlying the last formation and described in
Gordon county, extend northward upon the eastern flank of Hoern’s
mountain into Whitfield county.

SUB-CARBONIFEROUS SERIES.

Upon the eastern side of the mountain just described, the Sub-
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Carboniferous cherts and shales from Gordon county extend into
Whitfield county.

FAULTS.

No county in northwestern Georgia has the strata so much
repeated into striking features, owing to dislocations and subse-
quent erosions, as Whitfield county.

Fioure 19.—Repetition of formations owing to faults and folds between Rocky
Face and Cohutta mountains. F, Faults; K, Knox dolomite; m, Oostanaula
shales.

RECENT FORMATIONS.

The most notable deposits are the gravels and loams upon the
western side of the Connasaunga river, similar in position to those
upon the eastern side of the river in Murray county.
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OOSTANAULA SERIES.

The Oostanaula shales cross this county in two belts, one of
which, however, is divided by a spur of Knox dolomite brought to
the surface by a fault. These belts form rolling valley lands, the
more eastern of which, however, is traversed by ridges, owing to
the presence of some sandstones which appear in the lower part of
the series, and known as the Knox sandstones in Tennessee. This
belt is brought into contact with various formations all the way
from the Chickamauga to the Sub-Carboniferous series, owing to
an extensive fault. The western belt of this series occurs along
Peavine creek, which is an anticlinal valley, with the strata often
dipping at high angles, bringing to the surface flaggy limestones
and shales, which are probably the remains of impure calcareous
rocks. Some beds of limestones are also seen.

KNOX DOLOMITE SERIES.

From Tunnel Hill northward there is a chain of ridges of this
formation, forming light-colored cherty ridges and gray rolling
lands. Some of these ridges show the occurrence of brown ore,
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manganese, ete. Across the center of the county there are two
other belts of Knox dolomite, sometimes rising as much as 300 fect
above the undulating valley lands. These are situated on either
- »side of Peavine valley. In the northwestern corner of the county,
the rolling gray lands in front of Missionary ridge are also com-
posed of Knox dolomite. Generally speaking the soils along these
three belts are gray lands, or sometimes thinly coated with cherty
gravel, which material often thickly covers the ridges. Occasion-
ally red lands are seen. The three western belts extend southward
into Walker county.

The South Chickamauga creek cuts through the central ridge and
exposes the undecayed Knox dolomite. At Grayville the extensive
lime quarries have brought to view the character of the rock for a
depth of nearly one hundred feet. The strata dip 40° S. 60° E.
The beds are very massive and weakly marked by occasional
lines of bedding. The stratification, however, is indicated by bands
of coloring produced by impurities. The common thickness of the
strata is from six to eight feet. Some layers have flinty seams
through them. This steep inclination, however, does not recur
everywhere throughout the belt. The limestones are rather dark
gray in color. The residual earth upon the surface does not usnally
extend to a depth of more than from two to fifteen feel, and is
composed of the material after the removal of the calcareous matter
from the dolomite. :

CHICKAMAUGA SERIES.

Two belts of this formation cross the county. The eastern zone
is the valley of South Chickamauga creek; it occurs along the
western side of Taylor’s ridge and White Oak mountain. Whilst
this valley is composed of fertile red land, yet the limestone beds,
or those interbedded with sandy shale—a residuum of decayed
calcareous rocks—come to the surface at low angles, dipping into
the mountains at 10° or less to the S. 70° E.
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Along the West Chickamauga creek this formation constitutes a
broad belt of fertile lands, through which the rocks rise to the sur-
face in the anticlinal valley. These rocks, dipping at low angles,
produce extensive outcrops, and the roads over them are character-
ized by great roughness; but the material is at hand for making
the best roads in the State.

RED MOUNTAIN SERIES,

Taylor’s ridge terminates at Ringgold, to the north of which
White Oak mountain commences and extends into Tennessee, thus
forming one continuous chain, interrupted, however, by the passage
of South Chickamauga creek. This ridge is narrow, and rises to
an elevation of somewhat over 1,300 feet above the sea, or from
400 to 600 feet above the valley. The lower portion of the ridge
is composed of the Chickamauga series, but the upper portion con-
sists of shales with heavy sandstones, which cap the ridge; these
are often quartzitic in texture. The formation of the mountain top
reaches to the fossil ore beds, some remnants of which are found in
Taylor’s ridge, which are best developed south of this county. 1n
the northern part of White Oak mountain, the beds dip at 10° 8.
70° E. Tay'lor s ridge, in the southern part of the county,
becomes synclinal, and encloses a basin of Sub-Carboniferous rocks.
The eastern rim of this basin rises into a continuation of Dick’s
ridge, which is abruptly cat off by a fault upon the eastern side,
bringing Cambrian rocks into contact with the Red Mountain
series.

CHATTANOOGA BLACK SHALES.

Overlying this last formation there are a few feet of black De-
vonian shales, which underlie the Sub-Carboniferous series in the
basins to the east of Taylor’s ridge, noticed in next paragraph.
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SUB-CARBONIFEROUS SERIES.

This series occurs in a synclinal trough upon the eastern side of
Taylor’s ridge proper. It is composed of some shaly rocks and
characteristic cherty limestones of the Sub-Carboniferous series.
North of Ringgold. gap this belt is rugged and broken into hills
and valleys. ‘
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OOSTANAULA SERIES.

Chattooga river, throughout nearly its length, flows through a
valley composed of Oostanaula shales with occasional beds of lime-
stone. Upon the western side, the formation abuts against higher
formations owing to a fault. To the westward of this belt, another
fault has brought to view a narrow basin of these shales. At Hol-
land, there is a small anticlinal valley of the same formation. Far-
ther northwest, in front of Pigeon mountain, another anticlinal
valley begins and extends into Walker county. This is the most
western belt of the Cambrian shales, and forms an elongated valley
with the streams flowing longitudinally through it. Thesc valleys
contain fertile, red, calcareous, shaly land.

KNOX DOLOMITE SERIES.

This formation is repeated in three or four belts, according to its
position in the county. Along the western side of Taylor’s ridge,
but separated from it by a valley, this formation is characterized by
a chain of hills and rolling valley lands, the former being covered
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with cherty gravel, and rising 200 or 300 feet above the valleys,
and the latter covered with gray dolomitic lands. West.of the Chat-
tooga river, similar ridges and rolling lands constitute another belt.
In places, iron ore occurs, as also beavxite and white clays, as west
of Summerville. West of Dirt Seller mountain, there is a similar
repetition of rolling lands and ridges belonging to this series.

CHICKAMAUGA SERIES.

Along the western side of Taylor’s ridge, there is a narrow belt,
composed of calcareous shales and limestones, belonging to the
Chickamauga series. These rocks, in part, form the valley, and in
part, constitute the base of the western side of Taylor’s ridge.
‘Owing to a synclinal basin, the same formation occurs on both sides
of Dirt Seller mountain, and extends northeastward, to near the
county line. Another belt overlies the Knox dolomite, entering
the State near Menlo, and forms a valley at the foot of Shinbone
ridge. All these valleys are comparatively narrow, but contain
fertile lands.

RED MOUNTAIN RERIES.

Taylor’s ridge crosses the county, interrupted, however, by a
dislocation to the eastward of Holland. High Point reaches
an altitude of 1,606 feet above the sea, but the range is serrated
with depressions recurring at 200 feet, or more, below this higher
elevation. However, the mountain forms a characteristic feature,
rising 600 to 800 feet above the valleys to the west. It is gener-
ally a portion of a synclinal elevation. This syneclinal structure
may be seen at High Point, where the rocks dip at 60° N. 30° W,
At this point, the lower portion of the mountain is composed of
shales and thick layers of gray sandstone, above which there are
other sandstones which are of red or brown color. Farther north, the
strata dip to the southeast, but come up again after forming
an anticlinal basin at the southeastern end of the West Armuchee
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valley. Again, these strata dip at low angles to the southeast,
and then rising reappear in Dick’s ridge. Thus Dirt Town val-
ley, and its continuation, West Armuchee valley, forms a synclinal
basin, but with the central portion of it broken by the anticlinal
ridge west of Subligna.

East of Summerville, a good section of the rocks is seen along-
10° S. 60° E. Near the top of the pass, the dip increases to 20°.
the newly excavated road. Upon the eastern side the dip is
Upon the western side of the mountain there is an abnormal dip-
of 20° S. 60 W.; but farther west, the rocks dip normally towards
the southeast. The thickness is 1,100 feet. In this locality, the
higher rocks are composed of shales, underlaid by earthy sand-
stone, rarely thicker than one foot, separated by shaly partings.
Some of the ledges are composed of a fine brown sandstone ; others
are mottled ; but nowhere are the strata more than two feet thick.
The lower beds of the series are mostly shales. The fossil ore bed lies
above the heavier sandstone layers, and is seen at several localities,
with a thickness of about twenty inches, forming a bed, dipping
rather more steeply than the eastern face to the mountain, along
which it is occasionally exposed in ravines.

John’s mountain is a bold ridge about twenty miles long, and
is, geologically, part of a chain of dislocated ridges of the Red
Mountain series, connecting Rocky Face, Horn’s, and Taylor’s
ridges, and has an elevation of 800 or 900 feet above the valley.
It is capped with heavy ledges of sandstone, having a thickness
of about 200 feet, interbedded with some shales. The lower part
of the formation is shaly. In the central part of the mountain the
rocks dip from 20° to 25° 8. 60° E., and pass under the Sub-Car-
boniferous basin to the east.

Dirt Seller mountain forms a synclinal basin of the Red
Mountain series, embracing the beds of the series as high up as the
fossil ore, which occupies the trough a few feet below the surface
shales. The ore has a thickness of between one and two feet..
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This mountain is the only plateau-like elevation composed of the
Red Mountain series.

Upon, the:eastern side of .Pigeon mountain, Shinbone ridge con-
sists of a serrated chain of hills, rising from 200 to 250 feet above
the valley. This ridge is the outcrop of the Red Mountain series,
which passes under Pigeon mountain in a synclinal trough. The
higher points of this chain of hills have been preserved by the cap-
ping of cherty gravel or fragments of rock derived from the Fort
Payne series. The strata dip at 20° N. 50° W., which may be
taken as an average dip, but in places the beds are much dis-
turbed, and even dip at75°.  Whilst the rocks are mostly shales,
with occasional flags of limestone, yet the shales form compact,
thick laminations, and pass into sandy flagstones of red color. This
red coler drises:from the surface weathering, as the rocks exposed
at depths in the mines are of the more bluish cast; so also below
the drainage level the sandy shales become more calcareous, and
pass into impure limestones.

Throughout Shinbone ridge the ‘fossil ore’ beds are more or less
constantly represented, and have a thickness of from two to three
and a half feet. They are sometimes broken up into two or more
layers.

CHATTANOOGA BLACK SHALES.

Upon the western side of Taylor’s ridge, and upon the western
side of Shinbone ridge, from ten to fifteen feet of black shales
occur. Where not weathered, these shales are hard and compact,
and are often mistaken for coal; however, they are usually cov-
ered with overlying deposits, and are only exposed alo