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LETTER OF TRANSMITTAL

GEOLOGICAL SURVEY OF GEORGIA,
Atlanta, March 17, 1908.

To His Excellency, Hoke Sm1TH, Governor and President of the
Advisory Board of the Geological Survey of Georgia.

Sir:—1I have the honor to transmit herewith my report on the
underground waters of Georgia, to be published as Bulletin No. 15
-of this Survey. It will be noticed, in the prefatory note on another
page, that this report was submitted for publication in 19o5; but,
-owing to the strenuous duties and ill health of my predecessor, it
thas been delayed until the present. This delay, however, does not
materially affect the usefulness of the report.

Very respectfully yours,
' S. W. McCALLIE,
State Geologist.
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PREFATORY NOTE

In submitting this report, the writer wishes to state, that much
of the data, here included, on the deep wells of South Georgia, is
to be found in his “Preliminary Report on the Artesian-Well
System of Georgia,” published by the Geological Survey of Georgia
in 1898. That part of the report, therefore, which pertains to these
wells, may be considered an enlarged and revised edition of the re-
port of 1808.

Furthermore, the writer wishes to here acknowledge his indebt-
edness to Dr. T. Wayland Vaughan and to Dr. W. H. Dall, of the
United States Geological Survey, for the identification of fossils,
and for valuable assistance rendered in working out the stratigraphy
of the Coastal Plain. Like acknowledgment is also due Dr. R. M.
Harper, who furnished important information concerning the dis-
tribution of the Altamaha grit and the Focene limestones.

In addition to the assistance here credited, there will be found
throughout the report various acknowledgments of aid rendered by
well-contractors and others, who, in most cases, took especial pains
to furnish the data desired.

In closing this prefatory note, the writer desires especially to ex-
press his gratitude to Mr. M. L. Fuller, chief of the Eastern Sec-
tion, Division of Hydrology of the United States Geological Survey,
for assistance and advice rendered in getting up this report.

Atlanta, Ga., February, 1905.

(15)



THE UNDERGROUND WATERS OF GEORGIA

i

CHAPTER |

INTRODUCTORY

underground waters of a region, available to man, are de-
or indirectly from the rainfall. Water, falling on the

1, is carried off by surface drainage, or is
s soils.  Only that part of the rainfall, ab-
bearing upon the question of un-

ble to retain a higher percentage of
vertheless, the rate of absorption is

e surface of the soil may show but little evi-
infall. The farmer is familiar with these dif-

soils, can be cultivated at times, when it
(17)



1S INTRODUCTORY

would be ruinous to his crops to attempt to cultivate his fields
having clay soils. He may not know, that a considerable por-
tion of the rainfall, which is absorbed by the soils, is a perpetual
source of supply to his spring; yet he is aware of the fact, that
there is a marked difference in soils for taking up water.

The rainfall, when it comes in contact with the surface of the
earth, is still impelled downward by gravity. The force, which
retards this downward tendency of the rainfall in a soil, is the
friction of the water against the sides of the soil pore spaces, through
which it descends. When these pore spaces are large, as in sandy
soils, friction is reduced; the rate of descent of the water is rapid;
and, within a very short time, the water escapes beyond the effect
of surface evaporation, and joins the permanent supply of under-
ground water. On the other hand, where the soil pore spaces are
small, as in clay soils, friction becomes much greater, and the water
is retained for a longer time near the surface, thus permitting a
correspondingly large proportion of the rainfall to be carried off by
surface evaporation.

The law, governing the flow of water in soils of various degrees
of porosity, has been quite extensively discussed by Prof. Chas. A.
Slichter,” in his paper on the motion of underground waters. He
finds, that, theoretically, water, when free to move in a vertical
direction, as in the case of the rainfall being absorbed by a soil, has
a velocity in medium fine sand nearly a hundred times as great as
in silt or alluvial soils. In other words, a fine sand will take up,
in a given time, much more rainfall than an alluvial soil. This
being true, it is evident, that the supply of underground waters of
any region must bear a very close relation to the porosity of the
soils and the underlying rocks. This relation of porosity to the
amount of supply of underground water is well illustrated in the
case of common shallow wells. In a district, where the clays are
of a sandy nature, such wells, other things being equal, always
furnish a more copious supply of water than wells in more compact
clays.

! Water Supply Paper No. 67, U. S. Geol. Surv., 1902.
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Errict oF SURFACE INcLiNaTION. — The effect of the inclina-
tion of the surface upon the amount of rainfall taken up by a soil,
is a very important factor to be considered in the discussion of un-
derground waters. ‘The amount of rainfall, absorbed by a soil,
depends upon the length of time the water is in contact with the
surface. When the surface is inclined, as in a hilly region, the
water escapes by surface dramnage, before the pores of the soil can
take it up; but, on the other hand, when the surface is level, and
there is but little or no surface-flowage, a high percentage of the
rainfall will be absorbed by a soil. This accounts, in a large meas-
ure, for the streams in a mountainous district becoming niuch more
swollen after a hard rain than the streams of a more level region.
The water, in the one case, owing to the inclination of the surface,
escapes by surface-drainage; and, in the other, it is largely taken
up by the soil, to become a part of the underground water-supply.
The farmer terraces his field, primarily, to keep it from washing;
but, at the same time, he increases the absorption of water by his
soils, by decreasing the general surface inclination. He thus turns
a destructive agent into a constructive one, by retarding the surface
flow of the rainfall, until it can be taken up by the soils.

RATE oF PRECIPITATION. — The rate of the rainfall regulates,

to a greater or less extent, the amount of precipitation taken up by

| a soil. If the rate of precipitation is quite slow, almost any soil,
however fine grained, will take up a high percentage of rainfall.
Yet, when the rain descends in hard showers, even the most open
sandy soils may take up only a small proportion of the total precipi-
tation. Heavy showers overgorge the soil pores, and much of the
rainfall escapes in rills, to swell the streams, before it can be taken
- up. Here, as in the case of soils having a highly inclined surface,
 the water does not remain sufficiently long in contact with the sur-

maximum amount escapes by surface drainage. Each variety
0il has a definite rate of absorbing water, depending, as above
ated, upon the size of the pore space. When the maximum rate
absorption is reached, the surplus rainfall must escape by sur-
ce drainage or evaporation.
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Surrack EvaroraTion. — A considerable proportion of the total
precipitation of any region is taken up by surface evaporation, be-
fore it has had time_to be absorbed by the soils. It has been shown
by Newell," that from one-fourth to one-half of the total rainfall
of the Southern States is carried off by streams. This would leave
one-half to three-fourths to escape by surface evaporation.
Fvaporation, as here used, includes not only the amount of pre-
cipitation evaporated from the soils, but also that, evaporated from
the surface of the streams and taken up by vegetation. It is not
known, what proportion of evaporation takes place directly from the
surface of the soils; however, it must be relatively large, owing to
the comparative areas of the streams and land surfaces.

There are several conditions, which modify the rate of surface
evaporation, the most important of which are temperature, rate of
the wind’s motion, and the absence or the presence of vegetation.
The capacity of the air, for taking up moisture, depends upon its
temperature. Hot winds will take up a much larger proportion
than cold winds. The rate of evaporation is, therefore, much
greater, in the temperate zones, in summer than in winter. Surface
evaporation is also accelerated or retarded by the motion of the air.
When there is little or no wind, the air, in contact with the soil,
becomes saturated with moisture, and evaporation can only take
place by diffusion through the air. A strong wind is continuously
changing the air in contact with the soils, and hence accelerates the
process of evaporation. Vegetation retards evaporation by de-
creasing the effect of the sun’s rays upon the surface; and, at the
same time, it interferes with the free circulation of the air. Other
things being equal, a forest-covered area will, therefore, be more
abundantly supplied with underground water, than a region desti-
tute of vegetation.

DISTRIBUTION OF THE RAINFALIL ABSORBED BY THE SOILS

A part of the rainfall, taken up by the soils, is again returned to
the atmosphere by evaporation; a part reaches the underground
water, and forms a perpetual supply for wells and springs; and a part

I U. S. Geol. Survey, Nineteenth Annual Report, 1S97-'98, p. 94.
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is taken up in the weathering of the rocks. The relative proportion,

which these different parts of the rainfall, absorbed by the soils,

bear to each other, is quite variable, depending on atmospheric
conditions and the physical structure of the soils. King," in dis-
cussing the percentage of precipitation, which penetrates the soil,

says, that it may be laid down as a broad proposition, that nearly

all the water of the rivers and small lakes is that which has seeped
through the soils. He further states, that in the more level portions

. of the United States, this run-off amounts to from one-fifth to one-

‘ " half of the entire precipitation. According to these statements,
that part of the rainfall, absorbed by the soils, which reaches the
d waters, varies from 20 to 50 per cent. of the total

taken up by the soil and having escaped beyond the
_evaporation, becomes a part of the permanent
here, below what is known as the permanent
the interstices of porous rocks, like sandstone,
vices, which have been formed by the fold-
other causes. The total amount of under-
crust of the earth, has been estimated by

r is held in the pore spaces of the rock, like water

e rocks, such, for instance, as sandstone, will ab-
per cent. of their own weight in water. Such
 the drill, have the power of giving up a
and are, therefore, known as water-bearing,
ks; while those, which furnish but little or no
nated as impermeable rocks.

ks, or the main underground water carriers, are
e conglomerates, the sandstones, and the more

and the impermeable rocks are the clays, the
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rarely happens, that the layers are perfectly horizontal. They usu-
ally slope, at greater or less angles, so that rocks, which, at one point,
outcrop on the surface, may, at another point, probably only a few
miles away, lie hundreds of feet below the surface. The rainfall,
which is taken up by the soils, enters these porous rocks at their out-
cropping. When they are overlain and also underlain by impervious
clays and shales, the water, which they have taken up from the
surface, can only find its way to the surface again through breaks
in the overlying strata. If this continuity is broken by fissures, or
by the wearing away of the overlying rocks by erosion, the water
escapes to the surface, in springs or by seepage; but, if the imper-
vious stratum is pierced by the drill, the water may escape as a
flowing well.

In addition to that part of the underground water, which reaches
the surface as springs and flowing wells, there is also a limited
amount of underground water, which reaches the surface through
shallow wells. The amount of underground water, which reaches
the surface through shallow wells, is comparatively small; never-
theless, this source of water-supply is of very great importance.
The water, which supplies this class of wells, usually lies within 75
feet or less of the surface, and is generally reached, with but little
expense, by means of the pick and shovel. The water of these
wells is obtained from the uppermost part of the available under-
ground water-supply; and they, therefore, rarely extend over a
few feet below what is known as the water-table, a plain, below
which the soil is always saturated.



CHAPTER 11

PHYSIOGRAPHIC FEATURES OF GEORGIA

Physiographically considered, the State of Georgia is divided
into five well marked sub-divisions; namely, the Coastal Plain, the
Piedmont Plateau, the Appalachian Mountains, the Appalachian
Valley and the Cumberland Plateau. Each of these sub-divisions
is comparatively well defined; nevertheless, in some instances, the
line of separation can not always be sharply drawn. Often, in
places, one sub-division blends with another, so that it is frequently
impossible to give any definite boundaries. In such cases, the
boundaries of the sub-divisions can only be spoken of, as occurring
within certain limits.

The physiographic sub-divisions of the State, above enumerated,
. are not peculiar to Georgia alone. They form a part of the main
topographic provinces of the Eastern division of the United States,
‘which have been described under the names here given, by Hayes*
and others. As a whole, these subdivisions may be spoken of as

e width extending from New York to Alabama. FEach sub-
ion has its own topographic peculiarities and constitutes a dis-
physiographic type. They all have a southwesterly trend, and
erse the various States between the limits just given. The sur-

i Georgia lying south of an irregular line, known as the fall-
e, connecting the cities of Augusta, Milledgeville, Macon and
nbus. The area here included embraces more than half of the

‘ . Generally speaking, this sub-division of the State may

J su-“’ty. Nineteenth Ann. Rept., 1897-'98, pp. 9-58.

(23)
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be spoken of as a nearly level plain, having a gentle slope to the
southward. The maximum elevation of the plain occurs along the
fall-line, where, in places, it reaches a height of more than 600 feet
above sea-level.

The surface configurations of this area are those, common to
lands which have recently emerged from the sea. To the north-
ward, there are slight elevations and depressions, conforming in
direction to the course of the rivers. As the fall-line is approached,
these surface irregularities become more pronounced; while, to the
southward, they gradually decrease in prominence, until they are
" finally lost in an almost featureless, sandy, pine-clad plain.

Besides the general surface irregularities, here referred to, there
are also minor irregularities, which have resulted from local erosion.
These surface irregularities, which are most frequently met with,
in the vicinity of the larger streams, give to the Coastal Plain, in
certain sections, an appearance, not unlike the more hilly portions
of the northern part of the State. Topography of this kind may be
seen in Decatur, Thomas and other counties in the western part of
the Coastal Plain, as well as in some of the counties lying along the
fall-line.

The streams of the Coastal Plain are numerous, and are usually
sluggish. Those rising north of the fall-line are navigable the
greater part of the year, for steamboats of considerable size. The
larger streams occasionally have, on either side, high bluffs; but,
oftener, they traverse low palmetto swamps, or lands having the
appearance of a partially filled river-valley, cut by the stream, when
the land stood at a higher level. The rivers which flow into the
Atlantic enter. it by bays or sounds, protected seaward by a chain
of low wave-built islands. The land near the coast is low, flat and
poorly drained, presenting quite a contrast with parts of the Coastal
Plain, at places near the fall-line.

Tag PiepmoNT PraTEAU. — The Piedmont Plateau is a wide
belt, or zone, of elevated land, stretching from the foot of the Appa-
lachian Mountains to the Coastal Plain. Its northern limit is an
ill-defined line, extending from the extreme northeastern corner of
the State to the Georgia-Alabama line, a few miles southwest



THE UNDERGROUND WATERS OF GEORGIA PLATE IT

.

GULLIES AT ANDERSONVILLE, SUMTER COUNTY, GEORGIA, IN THE LAFAYETTE SANDY CLAYS, SHOWING HOW
SMALL SPRINGS MAY ORIGINATE,
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of Cedartown. It traverses the State from the northeast to the
southwest, with an average width of more than 100 miles, and
comprises an area of something like one-third of the total area of
the State. 'This physiographic sub-division consists of an old land
form, which has been reduced by erosion to a pene-plain. Along
its northern boundary, it has an average elevation of about 1,200
feet above sea-level; while, at its junction with the Coastal Plain,
it is reduced to a little less than half of this elevation. It has, there-
“? fore, a slope to the southward of about 5 feet per mile, or about
 twice the slope of the Coastal Plain. '

 The Piedmont Plateau, when viewed from an elevated point, has
ypearance of a level plain, dotted here and there with isolated
hills, such as Stone Mountain, Kennesaw Mountain
ain, which rise from 500 to 800 feet above the gen-
eau, and which appear to be remnants of an

erent topography.

nized, by a view from an elevated
eing a level plain, has a broken sur-
ounded hills and ridges, separated by
minor hills or ridges, which usually

iedmont Plateau are usually rapid, and are
cataracts and water-falls. This feature of

an a few hundred yards.

ACHIAN Mounrains. — This physiographic sub-di-
in the northern part of the State, along the Geor-

ce. line, and extends as far south as Cartersville, the
f Bartow county. It has a somewhat triangular form,
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great displacement marking the boundary between the metamor-
phic and the sedimentary rocks in the northwestern part of the
State. This division embraces all, or a part of the following
counties : — Rabun, Towns, Lumpkin, Union, Fannin, Gilmer,
Pickens and Bartow. It is one of the smallest of the five topo-
graphic sub-divisions of the State; nevertheless, it comprises an
area of more than 2,000 square miles.

This sub-division forms the southern terminus of the Appalachian
Mountains. It is preéminently a mountain region, noted for its
picturesque scenery and lofty mountains. The average elevation of
the region is less than 2,000 feet; yet, there are numerous moun-
tains within the area, attaining an altitude of more than®twice this
height. The larger mountains occur in groups or masses without
definite arrangement. The higher peaks of these groups usually
have precipitous slopes, which, in places, become almost inaccessi-
ble. The lesser mountains, and the ridges of the region generally,
have a southwesterly trend, corresponding to the general course of
the streams. The valleys are narrow, and are traversed by rapid
streams, which, in places, form falls many feet in height. Between
the main mountains and the ridges, there is a large area of broken
country, with hills rising 400 or 500 feet above the general stream-
level. This portion of the sub-division resembles very closely the
more hilly parts of the Piedmont Plateau.

THE APPALACHIAN VALLEY. — The Appalachian Valley may be
defined as a low land, lying between the Appalachian Mountains
and the Cumberland Plateau. This physiographic sub-division,
which traverses the northeastetn corner of the State in a south-
westerly direction, is about 35 miles wide; and it has an average
elevation of about 850 feet above sea-level. Its western boundary
is an irregular line, following the eastern escarpments of Pigeon
and Lookout mountains.

The region is made up of a number of minor valleys, separated
from each other by sharp or by well-rounded ridges. The former
ridges, as in the case of Taylor’s Ridge and Chattoogata Mountain,
often attain an altitude of 1,500 feet; while the latter rarely reaches
a height of more than 1,200 feet. These ridges all have a northeast-
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southwest trend, and give to the region a corrugated appearance.
‘The minor valleys are usually narrow, and are traversed by rather
sluggish streams which in the northwestern part of the area flow
north into the Tennessee River; while those in the other parts of
the area flow southward to the Gulf of Mexico.

TaE CUuMBERLAND Prateav.— The Cumberland Plateau oc-
cupies the extreme northwestern corner of Georgia, and embraces
Pigeon Mountain and portions of Lookout and Sand mountains.
This subdivision of the State constitutes the extreme eastern mar-
gin of the Cumberland Highlands, traversing Alabama and Ten-
nessee further to the westward. Broadly speaking, the area is an
elevated tableland, bisected longitudinally by a deep, narrow valley.
I/ That part of t‘he area lying east of the valley constitutes Lookout
and Pigeon mountains, and that, to the west, Sand Mountain. These
mountains have broad, flat tops, with an average elevation of about
1,800 feet above sea-level. The slopes of the mountains are always
precipitous, and are often marked by bold sandstone cliffs, which,
in some places, attain a height of 200 feet.

Lookout Mountain, as it enters Georgia from Alabama, forms a
~ broad, flat-top mountain, about 10 miles in width, Some six or
~ eight miles north of the State-line, the mountain sends off to the
northward a spur, known as Pigeon Mountain. From this point to
its northern terminus in the vicinity of Chattanooga, it varies in
‘width from two to four miles. Some of the small streams, which
take their rise on Lookout, in their descent to the valley below have
- cut deep and precipitous chasms in the sandstone bluffs which form
‘the brow of the mountain. Sand Mountain, as represented in Geor-
- gia, differs from Lookout Mountain, mainly, in being broader, and
in having a more even surface. The valley, above referred to as

secting the Cumberland Plateau region of Georgia, is the only
wvalley occurring in the physiographic sub-division. It has an aver-
‘age width of about three miles, and is traversed by Lookout Creek, a
ssluggish stream, of considerable size, flowing north into the Tennes-
See River. The surface of the valley is rolling, but, at the same time,
as a general slope to the northward. {




CHAPTER II

GEOLOGY

Each of the great time-divisions of geological history has repre-
sentatives in the rocks of Georgia. The southern portion of the
State, described under Physiographic Features of the State, as the
Coastal Plain, is made up of rocks ranging in age from the Creta-
ceous to the most recent. To the north of this area, comprising both
the Piedmont Plateau and the Appalachian Mountain regions, oc-
cur the Metamorphic, or the Crystalline rocks. Still further to the
north and west, forming the Appalachian Valley and the Cumber-
land Plateau, are the unaltered Paleozoics. The line of demarka-
tion, between these three major geologic divisions of the State, is
not always sharply drawn. This is especially true of the second
and third divisions, where the Crystalline and the unaltered Paleo-
zoic rocks grade into each other, without any sudden or abrupt
change. The line, separating the first division, or the recent clas-
tics, from the Crystalline, on the other hand, is more distinct, being
marked not only by a very striking unconformity, but also by great
change in the lithological character of the rocks.

The sub-divisions of the rocks of the Coastal Plain, in descending
order, are given in the following table: —

1 Pleistocene
Columbia Sands
Pliocene
LaFayette
3 Miocene
Altamaha Grit*
Chattahoochee

v

I Recent study of the Altamaha grit seems to indicate that it is probably a phase of the
Lafayette and is therefore Pliocene.

(28)
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4 Eocene
Vicksburg-Jackson
Claiborne
Midway-Sabine

5 - Cretaceous
Ripley
Eutaw
Tuscaloosa or Potomac

PLEISTOCENE

CorumBia. — The Pleistocene rocks of Georgia are mainly
represented by the Columbia sands, a superficial deposit covering
the greater part of the Coastal Plain. The formation consists
chiefly of white and yellow sands, rarely showing any distinct lines
of stratification. In places, it contains water-worn pebbles, a quar-
ter of an inch or more in diameter ; but generally it consists of fine-
grained sand or loam, which, in the vicinity of the rivers or the
coast, may pass into silts.

i The Columbia sands sometimes form hills rising 30 feet or more
above the general level of the surrounding country. These hills,
which are often spoken of as the “Sand Hills,” are irregularly dis-
tributed throughout the Coastal Plain, from the fall-line to within
a few miles of the Atlantic coast. In certain limited areas, known
as the “Red Hills,” the Columbia sands are entirely absent, a condi-
tion due either to the sands not having been originally deposited, or
to their subsequent removal by erosion. The thickness of the forma-
tion in Georgia may be said to vary from a maximum of 4o feet to a
‘few inches. Throughout the Piney-woods region, where the surface

s practically level, the average thickness probably does not exceed

two feet.

McGee, in his description of the Columbia formation in the
southwestern part of the State, says: “The rivers are flanked by
belts of loam with basal pebble beds more or less closely approach-
- ing the fluvial deposit of the type locality. Here, as in the north,
the loam is more homogeneous and more closely similar not only
in its different parts on the same river but among the various rivers
than the phase developed on the divides.”
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In general, he finds the deposits of Georgia, quite similar to the
deposits along the Coastal Plain further north, with, however, one
essential difference. In the north, he notes, that what he terms the
fluvial phase of the deposit rises only to the level of the interfluvial,
or the deposits between the streams; whereas, in Georgia, the fluvial
deposits rise far above the interfluvial deposits.*

PLEOCENE

LaraveErTe. — The Lafayette, whose exact position in the geo-
logic time scale is still debated, like the Columbia formation, is a
superficial deposit, covering most of the Coastal Plain. The forma-
, tion consists of orange and vari-colored clays and sands, with local

beds of gravel. The basal member of the formation along the fall-
line frequently becomes distinctly pebbly. These water-worn peb-
bles, which consist largely of quartz derived from the crystalline
rocks to the north, occur irregularly distributed throughout the vari-
colored sandy clays, but more often they are found in layers or
pockets. They also occur in the basal member, at places, with frag-
ments of white clay forming more or less continuous layers. These
phases of the lower division of the formation become less pro-
nounced in the southern part of the State, where sandy loam and
vari-colored stratified clays predominate.

The upper member of the formation differs from the lower in
being more uniform, both in physical structure and lithological
character. Along the fall-line, at some points, it becomes quite
pebbly ; however, as a general rule, it is made up almost entirely of
massive reddish or motley sandy clays. Frequently, the massive
clays of the upper division are hardened into a compact mass, hav-
ing almost the consistency of sandstone. This indurated layer re-
sists the erosive action of surface-waters; and, by being under-
mined by the washing away of the layers below, it often stands out
in high, perpendicular walls. Excellent illustrations of this mode of
erosion are frequently met with, in the vicinity of streams, which
have lowered their channels into the underlying formations.

The thickness of the Lafayette formation is quite variable. At
some places, near the northern margin, where it has been protected
by the Columbia sands, it attains a maximum thickness of more

T U. 8. Geol, Survey, Twelfth Ann. Rept. 18g0-"o1, P, 380.
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than 8o feet; at other points, it has been entirely removed by ero-
sion. These eroded areas are quite irregular in outline, and may
occur at any point throughout the Coastal Plain. They are more
frequently met with, however, in the vicinity of the larger streams;
yet, they are not entirely absent from the level piney-woods.

The marine Pliocene, -according to Loughbridge,” occupies a
narrow strip of the coast extending from Savannah to St. Mary’s.
The western boundary of the formation appears never to have been
accurately traced. However, it is supposed to be an irregular line
corresponding with what Loughbridge calls the second terrace, 20
miles or more inland. Deposits, assigned to this formation, have
been found as far inland as the western part of Chatham county;
near Jesup in Wayne county ; and at Burnt Fort in Camden county.
The formation is also supposed to underlie Okefenokee Swamp, and
to extend as far west, along the Georgia-Florida line as the Su-
~ wanee River? The lithological character of the formation is
varied. It consists mainly of unconsolidated sands, clays and marls.
No data are at hand, by which to estimate the thickness of the for-
mation. All of the deep wells along the coast, south of the Savan-
- nah River, penetrate the Pliocene beds; but, in only a few cases, have
- complete samples of the borings been preserved. These samples
usually contain but few organic remains, so that it is often practi-
cally impossible to determine from them anything definite, as to the
exact depth to which the beds extend.

MIOCENE.

‘The Miocene rocks of Georgia include several subdivisions, the

important of which are the Altamaha grit and the Chattahoo-
formation.

son, except in Washington and Jefferson counties, where it
mtact with the Claiborne. It forms a belt, with a maxi-
S ‘Bull. No. 84, p. 84.

. to indicate that the marine Pliocene is confined to a narrow strip along
-and does not include or extend as far west as the Okefenokee Swamp.
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mum width of more than 73 miles, and appears to reach its greatest
development along the Oconee River in Laurens and Montgomery
counties, where it attains a thickness of more than 200 feet.

The Altamaha grit, as the name suggests, is made up largely of
heavy-bedded, indurated sands, with a clay and silica matrix. The
particles of sand forming the grit are usually sharp; but, in the same
beds, the sharp sand has intermingled with it water-worn pebbles,
some of which attain an inch or more in diameter. The lower beds
of the formation consist chiefly of clay, which, near the contact of
the underlying limestones often become calcareous. Owing to the
absence of fossils in the Altamaha grit, its exact position in the
geologic time-scale has never been definitely determined. It has
been placed by Dall as early Miocene; while Dr. Eugene A. Smith,
State Geologist of Alabama, who thinks it is the eastern extension
of the Grand Gulf of Mississippi and Alabama, is of the opinion
that it is much more recent, probably Pliocene, or even as late as the
early Pleistocene.

TuE CEATTAHOOCHEE FoRMATION, whose limits, so far, have not
been defined, seems to be best developed along the Georgia-Florida
line in Decatur, Grady and Thomas counties, where it has been ex-
amined by Langdon, Vaughan and others. The rocks of this forma-
tion, at the railroad bridge over the Chattahoochee River at the New
Chattahoochee landing, the type locality, consist of argillaceous and
sandy limestone alternating with beds of purer character. In ad-
dition to the sub-division of the Miocene, above given, there is still
another, known as the Jacksonboro limestone.® This subdivision.
which has been studied by Lyell, Clarke and Vaughan, appears to
be well developed in Screven county, near the confluence of Brier
and Beaver Dam creeks. The extent of the formation is unknown;
but it is probably confined chiefly to Screven and the adjacent
counties-

EOCENE

The Eocene rocks of Georgia may be divided into three subdi-
visions; viz., the Ficksburg-Jackson limestone, the Claiborne and
the Midway-Sabine.

1 The recent studies of Dr. ', Wayland Vauzhan show this to be approximately the Tampa
horizon,
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THE VICKSBURG-JACKSON LimEsTONE. — This sub-division of
the Eocene rocks is well developed in Georgia. With the exception
of a small break, of only a few miles, in Washington and Jefferson
counties, this limestone forms a continuous belt from the Chatta-
hoochee River, south of Fort Gaines, to the Savannah River, 30
miles south of Augusta. This belt is quite variable in width, due
chiefly to the overlapping of the Altamaha grit, which forms its
southern boundary. In Dougherty, Terrell and Randolph counties,
it attains a width of more than 60 miles. It also reaches a like width
along the Ocmulgee River, where the overlying Altamaha grit has
been removed by erosion. Besides the main body, or belt, of the
Vicksburg-Jackson limestone, here noted, there are also isolated ex-
posures along the streams in Thomas and Brooks counties, near
the Georgia-Florida line, and in Crawford county, near the' con-
tact of the Crystalline and Cretaceous rocks. The last exposure
is interesting, as it shows that the Eocene sea, in which the Vicks-
burg-Jackson limestone was laid down, extended as far north as
the Crystalline rocks. This northern extension of the formation
also explains the absence of surface-exposures of the Claiborne, west
of the Ocmulgee River.

The Vicksburg-Jackson limestone, as the name suggests, consists
chiefly of limestone. It has a maximum thickness of more than
400 feet. The upper member of the formation is made up of
hard and soft limestone, with more or less silica, in the form of
«cherty concretions, which are usually highly fossiliferous. The

i lower member contains more clay and sand, often in the form of
- comminuted shells, fragments of corals, and bryozoans, and the disk-
like tests of forminifera. The whole formation, throughout, is
highly fossiliferous; and it is noted for its numerous limesinks and
‘underground-streams. .

«

Tur CLaBorNE. — The second subdivision of the Eocene rocks,
ch includes the Buhrstone series, occurs along the Chattahoochee
er south of Fort Gaines, and also, according to Spencer,’ along
‘lint River south of Montezuma; but it reaches its greatest de-
pment between the Ocmulgee and Savannah rivers, where it

: \ry. of Georgia, Fitst Report of Progress, 1890-'91, P. 51.
i
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forms a belt, from 10 to 30 miles in width. This part of the forma-
tion, which consists of clays, sands and marls, often indurated and
occasionally highly fossiliferous, overlaps, in places, the Cretaceous
beds, and comes in immediate contact with the Crystalline rocks.
One of these overlaps occurs at Robert’s station, a few miles east
of Macon, and another, in the vicinity of Grovetown, 17 miles west
of Augusta.

The most marked lithological characteristics of the Claiborne,
east of the Ocmulgee River, are the heavy beds of sands- These
sands, which are usually stained with iron oxide are frequently
indurated, and form, in places, beds of ferruginous sandstone sev-
eral feet in thickness. An excellent exposure of these sandstones,
containing a large number of silicified shells, is to be seen along the
Central of Georgia Railroad, near Hollywood station, about ten
miles south of Augusta, and at Wren’s mill in the northern part of
Jefferson county. Other Claiborne rocks, of special interest on ac-
count of their containing beautifully preserved fossils, are the heavy-
bedded silicified limestone capping Brown's Mountain in Twiggs
county, ten miles southeast of Macon. These rocks are also well
exposed in a deep ravine, two miles south of Griswoldville. Fur-
ther to the south and west, they appear to pass into marls or impure
limestones.

The Claiborne clays are usually laminated and porous, partaking
of the nature of fuller’s earth. Some of the beds are quite fossilifer-
ous, the most abundant fossils being impressions of leaves. Occa-
sionally, beds of these clays are highly lignitic; but such clays are
mostly locally developed, and rarely form beds of more than a few
feet in thickness. The Claiborne, along the Chattahoochee River,
is placed by Langdon at 232 feet, which is probably much less than
the maximum thickness attained at points east of the Ocmulgee
River.

Mmway-SABINE. — This formation, which includes all of the
rocks between the Claiborne and the Cretaceous, corresponds to
what is often designated as the lower member of the Eocene. It is
confined to a narrow belt extending from a point in Macon county
east of the Flint River, near Montezuma, to the Chattahoochee River
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in the vicinity of Fort Gaines. This belt has an average width of
about seven miles; but, along the Chattahoochee River, it attains a
width of more than twice this distance. Its northern and southern
boundaries are usually quite sinuous, owing to the irregular sur-
face erosion and to the overlapping of the Vicksburg-Jackson lime-
stone. The Midway-Sabine rocks consist of impure limestone,
clays and sands. These sands are often glauconitic; and, in places,
they become cemented by iron oxide into ferruginous sandstones.
These sandstones, which frequently contain well preserved casts of
gastropods, are well developed near the base of the formation.
Some of the best exposures of these ferruginated fossiliferous sand-
stones occur on the Carter plantation, near Quebec, in the southeast
corner of Schley county, and in Stewart county, about six miles
northeast of Lumpkin. The clays are usually sandy; but they fre-
quently contain much lime, thus passing into marls. Many of the
~ beds are lignitic, and occasionally contain well preserved plant re-
mains. The limestones are argillaceous, and often highly fossilifer-
ous. In some places in the northern part of Randolph county, these
Jimestones become cavernous, and are traversed by subterranean
eams.

he Midway-Sabine rocks are best developed along the Chat-
oochee River, where, according to Spencer,’ they attain a thick-
5§ of about 600 feet. FEast of the Chattahoochee, they appear to
se in thickness going eastward, and finally disappear, or are
beneath the Vicksburg-Jackson east of the Flint River.

THE CRETACEQUS

* Uretaceous rocks of Georgia form the northern margin of
Plain, where they constitute a belt of variable width ex-
m the Chattahoochee to the Savannah river. The maxi-
of the belt, which occurs along the Chattahoochee, is
es. Between the Chattahoochee and the Ocmulgee
th does not average more than 20 miles: while, east
uigee, the width is reduced to less than ten miles.
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taceous rocks along the Chattahoochee River, viz., the Ripley, the
Futaw and the Tuscaloosa or Potomac.

Tur Rirrry. — The Ripley, which seems to be confined entirely
to that part of the Cretaceous belt between the Chattahoochee and
" the Ocmulgee rivers, consists of a great thickness of sand, clay and
marl, with a few thin beds of soft, impure fossiliferous limestone.
The sands often show cross-beddings, and contain more or less
glauconite. They are generally incoherent, and are readily washed
into deep gullies by surface waters. The clays are mostly impure
kaolins, varying from vellow and gray to almost black. The darker
clays are oiten highly lignitic, and contain more or less pyrite, fre-
quently in the form of nodular concretions. The marls are mostly
of a dark-gray or greenish color. They often become indurated,
forming conspicuous projecting ledges along the banks of the
streams. Some of the marl-beds are made up largely of shells, often
beautifully preserved. Shark’s teeth, fragments of bones and co-
prolites are also common in the marl-beds.

Trg Euraw anp THE Tuscaroosa or Poromac. — These two
formations differ from the Ripley, mainly in the less frequent oc-
currence of limestone and marls. They consist chiefly of sands
with more or less clay. The clays, which seem to be best developed
in the lower division, are well exposed in Taylor county;, and also
at numerous points between Macon and Augusta. These ¢lays are
usually quite pure kaolin, well suited to the manufacture of crock-
ery. They occur as locally developed beds associated with cross-
bedded sands. Neither of these clays* or sands are fossil-bearing,
east of the Ocmulgee River; and, as a consequence, that part of the
Cretaceous was mapped solely on its lithological characteristics. It is
quite probable, that a part, or possibly all, of these sands and clays,
mapped by the writer as Cretaceous east of Macon, may prove, upon
further study, to be Claiborne.?

THE CARBONIFEROUS

The Carboniferous rocks reach their greatest development on the:

I Since the above was written fossil leaves have been found by the writer in the clay pitat
Carr's Station in Hancock County,
2 For a list of fossils of the Cretaceous and the Tertiary formations see chapter XI.
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Cumberland Plateau. They occur also in the Appalachian Valley
region, but only as the lowest members of the series. This system
of rocks is calcareous below and siliceous above. The calcareous
rocks consist of Fort Payne chert, the Bangor limestone and the
Floyd shale. The first two members of this division are made up
mainly of limestone; but the Fort Payne chert contains also a large
amount of siliceous material in the form of chert. The Floyd shale
is usually quite calcareous: and, in places, it passes into thin-bedded
limestones. The aggregate thickness of the calcareous member of
f the Carboniferous rocks is more than 2,000 feet.

The upper member of the Carbdniferous rocks, which are con-
fined almost entirely to Sand, Pigeon and Lookout mountains, con-
sists of conglomerates, sandstones and shales, with a number of
workable seams of coal. This member of the Carboniferous.is di-
vided into two divisions; viz., the Lookout sandstone and the IV al-
den sandstone. 'The Lookout sandstone has a thickness of about
500 feet, and is made up of conglomerates, sandstones, and thin-

~ bedded shales and coal. The Walden sandstone is similar to the
Lookout sandstone; but it attains a thickness of nearly 1,000 feet.
The upper member of the Carboniferous rocks, or what is generally
designated as the Coal Measures, differs from the other divisions of
‘the Paleozoic rocks in being almost horizontal.

" 1

THE DEVONIAN

This system of the Paleozoic rocks is poorly represented in Geor-
Until recently, the only rocks assigned to the Devonian series
he State was a thin stratum of black shale, with a maximum
Kness of only about 40 feet. Hayes recently noted, in the Rome
0 of the United States Geological Survey, the occurrence of
€r rocks which he classifies as Devonian. These recently dis-
Devonians occur at various points northwest of Rome. They
f shale and sandstones, of limited thickness, and are ap-
of local distribution.

THE SILURIAN

ian rocks are highly calcareous. With the exception
most member of the system, they consist almost entirely
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of limestones. The rocks of this division of the Paleozoic are di-
vided into three series; viz., the Knox dolomite, the Chickamauga
limestone, and the Rockwood formation.

The Knox dolomite, the oldest of the series, is a cherty, heavy-
bedded magnesian limestone, having a maximum thickness of about
5,000 feet. The series forms broad, flat chert ridges, traversing the
Appalachian Valley in a northeasterly-southwesterly direction.

The Chickamauga limestone, the other Calcereous member of the
Silurian series, is made up of blue and mottled limestones. In places,
some of these beds become shaley ; but they always carry a high per-
centage of lime; and, as a consequence, they are readily soluble by
atmospheric waters. The Chickamauga limestone varies from 600
to 1,800 feet in thickness, and is the main valley-forming rock of the
Silurian system.

The uppermost member of the Silurian rocks, the Rockwood
formation, consists of sandstones and shales. These sandstones
frequently become heavy-bedded, and form sharp-crested ridges, of
considerable eminence. The thickness of the formation varies from
600 to 1,500 feet, the maximum thickness being attained in Chattoo-
gata Mountain, a very prominent ridge in the northern-central half
of the Appalachian Valley region. )

THE CAMBRIAN

The Cambrian rocks are best developed along the eastern side of
the Appalachian Valley. They consist of quartzites, shales and lime-
stones. The quartzites are often heavy-bedded, and give rise to
some very conspicuous ridges. Mountains and ridges of these
quartzites are to be seen in the vicinity of Cartersville, and also
along the Georgia-Alabama line west of Etna. The shales are
usually calcareous; but, locally, they become siliceous or sandy.
They attain a great thickness, and are always valley-forming. In-
tercalated with the shales, and often forming strata many feet in
thickness, occur also beds of blue siliceous limestones. The Cam-
brian rocks of Georgia all have the appearance of having been de-
posited in muddy seas near the shore.
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THE CRYSTALLINE

The Crystalline rocks of Georgia form a belt, more than 100
miles in width, traversing the northwestern part of the State in a
southwesterly direction. They constitute both the Piedmont Pla-
teau and the Appalachian Mountain physiographic sub-divisions.
These rocks were formerly regarded as pre-Cambrian; but more
recent study seems to indicate, that they vary in age from Archean
to Carboniferous. Van Hise, in speaking of the age of the rocks,
says: “In our present very imperfect state of knowledge, to call the
whole Algonkian or Archean, or even pre-Cambrian, is wholly' un-
warranted.”

These rocks are wholly or partially crystalline. The former in-
cludes the granites, the gneisses, the schists, the diorites and the dia-
bases; and the latter, the limestones, the quartzites and the con-
glomerates. The partially crystalline rocks are found in greatest
abundance along the eastern margin of the area; but they also occur
as far to the east as the quartzite ridges of Meriwether, McDuffie
and Lincoln counties, those occurring in Meriwether county are
known as Pine Mountain, and those in McDuffie and Lincoln
counties as Graves Mountain. The most abundant rocks are the
gneisses and schists. Intimately associated with and often cutting
these rocks as dikes, occur the granites and diabases. The granites
in texture from coarse-grained pegmatite to fine-grained monu-
ental stone. They frequently cover areas of considerable extent,
ccasionally form mountains or hills; as, for instance, Stone
ain, which rises 686 feet above the general level of the sur-
ding country. These acid intrusives seem to be of different
wever, they all appear to be much older than the diabases,
Iways occur in the form of dikes. One of the most persist-
d constant characteristics of the rocks of the Crystalline area is
istose structure. With the exception of the granites, and
bases, this physical structure is common to nearly all the rocks
@ In addition to the schistose structure, the rocks are
uch folded and contorted, showing every evidence of hav-
jected to intense dynamic force. The trend of the rocks

t the region is to the southwest, while the prevailing dip
theast,




CHAPTER IV

GENERAL NOTES ON THE UNDERGROUND WATERS
OF THE SEVERAL GEOLOGICAL FORMATIONS OF
THE STATE

Tur Corumsia, — The Columbia sand, by reason of its loose
texture takes up a high percentage of the total rainfall. It would
indeed be a difficult matter to conceive of a formation more suitable
for the absorption of rainfall, than the Columbia sand. In addition
to absorbing a large amount of rainfall, the sand also becomes at
the same time a perfect filter; and thus it retains near the surface
much or all of the organic impurities, which would otherwise ¢on-
taminate the water below. While the Columbia sand no doubt in

general forms a very perfect filter, there are instances, however,,

which have come under the writer’s observation, in which it seemed
to produce the opposite effect. These instances were observed only
in towns, where the sand formed a thin layer and the surrounding
conditions were extremely favorable for surface contamination.

One of the cases, here referred to, was a well at a public boarding-
house or small hotel in a town of about 200 inhabitants. The well
was situated in the back-yard of the hotel, where the slops from the
kitchen were thrown and the cow was penned during the night.
Near-by, scarcely three rods away, were the cess-pool and stable,
each of which was constantly adding its fetid matter to the thin sur-
ficial layer of Columbia sand. An examination of the well showed
the following section in the descending order:—

1 Rather coarse sand stained by carbonaceous material. .. .5 feet
oy N Lbray s mtbors B ABRTE Ptk O e SRy S e S O s e 2
30 Bandyeelaytesml pauia el s st ce e SR e Biets
PR (ol e ot o o 4 B R (")

The most reasonable deduction from these conditions may be
summed up as follows:

(40)
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The rain falls upon the sandy soils, where it is contaminated by
surface impurities; the water, thus loaded with organic material, is
rapidly taken up by the porous sands and carried to the impervious
beds of clay below, along which it flows to the well, which it finally
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—Outline Map of Georgia Showing the Areuas of Flowing Wells. Shaded
Represent Sections in Which Flowing Wells May be Obtained.

»mingle with the purer water at a greater depth. That this
explanation of the conditions here exhibited, was ocularly
by seeing the impure water trickling down the sides of
trongly-marked colored lines.
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It is no uncommon thing, during the wet season, for the wells
penetrating the Columbia to overflow, or for the water to rise within
a foot or so of the surface. In some instances, where these sands
form heavy deposits, several feet in thickness, they give rise to small
springs flowing part of the year.

TuE Laraverre. — This formation, by reason of its greater
thickness, is a far more important water-carrier than the Columbia
sand. The lower layers, when consisting largely of sand, carry
large quantities of water, and may give rise to springs of consider-
able size flowing throughout the year.

A noted spring, of historic interest, flowing from this formation,
is the Providence spring at Andersonville, Sumter county. “'{‘he
water supplying this spring comes from the lower beds of the La-
fayette, which, at this point, consists largely of coarse sand. Where
the Lafayette formation consists largely of impervious clays, it
ceases to become a satisfactory- source of water for shallow wells.
In this case, it protects, no doubt to some extent, the eroded surfaces
of the porous strata below, and thereby lessens, to some degree, the

total intake area of the deep-seated waters for the entire Coastal
Plain.

THE PLIOCENE. — The Pliocene deposits probably furnish con-
siderable water for shallow wells along the Atlantic Coast, where
the Columbia and Lafayette formations are absent. They are also,
no doubt, the source of supply of the small springs, often met with
along the larger streams and swamps. Their chief interest, how-
ever, as water-carriers is confined mainly to the deep-seated water-
bearing horizons, which have been quite extensively explored from
Savannah to St. Mary's.

By an examination of the various drill records of the wells along
the Atlantic Coast, given in this report, it will be observed, that
there occurs throughout that portion of the Coastal Plain two con-
tinuous water-bearing strata. These water-bearing strata, which
consist chiefly of sand, occur from 100 to 200 feet apart, and have
a low dip to the south and east. The first stratum, in the vicinity
of Brunswick, is encountered at a depth of about 350 feet, and the

-
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second, at about 450 feet. At Tarboro, 25 miles southwest of Bruns-
wick, the first stratum is 175 feet below the surface, and the second
stratum is 375 feet; while, at St. Mary’s, 35 miles south of Bruns-
wick, the deptlis of these strata vary from 300 to 500 feet.® This
would indicate a dip to the southeast, of something less than 10 feet
per mile. Should this dip remain constant, the outctop of these
water-bearing strata would come to the surface at some point east
of Waycross. .

In addition to the water-bearing strata, here noted, there is also
a third water-bearing stratum reported in some of the wells in Cam-
den county. This stratum is reported to occur in the wells in the
vicinity of Satilla Bluff, at a depth of only 60 or 70 feet below the
surface. It seems to be of local distribution, and is of little economic
importance.

Tur MioceNe. — The Miocene, like the Pliocene, is largely over-
lain by the Columbia and Lafayette formations; and, as a conse-
quence, it is probably only occasionally penetrated by shallow wells.

The springs of the Miocene area are usually small; but, in some in-
stances, as in the case of Gaskin's Spring in Coffee county, near
Douglas, they furnish a considerable amount of water. But little
- seems to be known, at present, of the water-supply of the deep wells
- this formation. The upper water-bearing strata of the Savannah,
Jesup and the Waycross wells are probably Miocene; but, so far,
water from these strata seems not to have been used to any
\%
also possible, that some of the wells of Effingham and Liberty
ies receive their water-supply from Miocene beds. However,
cords of these wells are so meagre, that nothing can be definite-
d as to their exact horizon,

EOCENE. — The Eocene is the most important water-bearing
ation of the Coastal Plain. This is especially true of its upper
the Vicksburg-Jackson limestone, which is the source of
of numerous large springs and a large number of deep wells.
£ 0f the springs, such as Blue Spring in Dougherty county
dny, compare favorably in size and in the transparency of

¥ S€ems to indicate that these water-bearing strata are probably Miocene.
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their water with the famous Silver Spring of Florida. These
springs are commonly met with, in what is known as the lime-sink
region, which usually marks the outcropping of some of the more
porous and permeable limestones. In these regions, it is no uncom-
mon thing to see the surface stream disappear underground to re-
appear again, probably only a few hundred yards away. Such re-
gions are noted for their numerous lime-sinks and small lakesy or
ponds, which mark the course of subterranean streams. The fliyw
of the large springs, here referred to, is frequently affected by
droughts. In some instances, springs, which ordinarily flow sev-
eral millions of gallons per day, may, occasionally, during a long
drought, entirely cease to flow.

In addition to the large springs, here referred to, there are also a
great number of smaller springs throughout the Eocene area, which
furnish ample and continuous water-supply for domestic purposes.

The shallow wells of the Eocene area are confined chiefly to the
superficial deposits, Columbia and Lafayette; but, in some localities
where these deposits have been removed by erosion, the wells obtain
their water-supply from the Eocene beds. The water of shallow
wells, when obtained from limestones, is usually considered un-
wholesome; but, on the other hand, if the source is the sands, it is
considered quite wholesome.

The Eocene beds, whenever pierced by the drill to any consider-
able depth, are found to furnish an abundant supply of water. The
wells at Savannah, Waycross, Valdosta, 'Bainbridge and a large
number of the smaller towns throughout the southeastern part of the
Coastal Plain north of the Atlantic Coast Line Railroad, obtain their
water-supply from the Eocene beds. The water-bearing beds con-
sist of porous limestones and sands. In the deeper wells, two of
these water-bearing strata, and sometimes three, are encountered.
They are usually several feet in thickness, and continue apparently
with but little change in dip or lithological character, for a long dis-
tance.

TrE CrEracrous. — The Cretaceous rocks, as previously noted,
- occupy only a comparatively small area along the northern margin
of the Coastal Plain. These rocks, however, on account of their loose
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texture and gentle slope to the southward are water-carriers, of
considerable economic importance. The shallow wells of the Creta-
ceous area obtain their water-supply chiefly from the Lafayette
formation. These wells, in some instances, no doubt penetrate the
Cretaceous beds; but such wells are probably confined largely to
places, where the superficial deposits have been removed. The
springs of the Cretaceous area are usually small, and are rarely met
with, except along streams where they mostly occur as seepage from
the adjacent hills. There are probably but few springs in the area
that furnish as much as 100 gallons per minute.

The chief interest in the Cretaceous beds as water-carriers lies in
their deep-seated warter-bearing strata. These strata seem to be
several in number ; but, as a general rule, they are not so continuous
or so reliable as the Eocene strata. Some of the wells, which may
be mentioned as obtaining their water-supply from the Cretaceous
beds, are the Sandersville well, the Perry well, the Marshallville well,
the Dawsonville well, the Fort Gaines well and the Montezuma
wells. The lowest water-bearing stratum of the Albany deep well
also belongs to the Cretaceous rocks, as well as the lowest water-
bearing stratum in the Blakely well. The water from the deep
wells of the Cretaceous deposits is generally soft, and is well suited
for domestic and technical purposes.

ﬁ

TaE CrysTALLINE Rocks. — The Piedmont Plateau, jincluding
“the Appalachian Mountain division, which consists of the Crystalline
“rocks, is a region noted for its great number of springs and shallow
wells. Nearly every ravine and hollow, throughout the entire area,
upplied by never-ceasing springs, which, though usually small,
mish ample water for domestic purposes. In addition to these
all springs, there also occur, in some localities, springs which
sh large volumes of water. The latter are usually found
artzite and limestone, or other undoubted clastics. Some of
- most noted of these large springs occur along Pine Mountain in
wether and Harris counties, and in Hall county, near Gaines-
Cold Spring, in Meriwether county, furnishes more than
‘lg:allons per minute, and Warm Springs, near by, has nearly
1al capacity. These large springs, like the small ones, are but

3



46 GENERAL NOTES ON UNDERGROUND WATERS

little affected by the drought, and can always be relied upony to
furnish a constant supply of water. \

The abundance of the springs of the Crystalline area seems to be\
due chiefly to the structural geology of the region. The rocks, be-
sides being largely of a complex and heterogeneous character, are
much folded, contorted, fissured and sheared. Such rocks absorb
a comparatively high percentage of rainfall, which, after a short
course underground, is again brought to the surface, by folds or
fissures of the strata, to form spriﬁgs. As none of the rocks of the
area are, strictly speaking, pervious or impervious, all may be said
to be water-carriers, to a greater or less extent. Springs, therefore,
have no regular distribution, but are pretty evenly distributed
throughout the region:

The conditions for shallow wells in the Piedmont Plateau are
quite favorable. The entire area is usually covered, to a depth of
many feet, with a mantle of somewhat sandy clays, which have re-
sulted from the weathering of the underlying granites, gneisses,
schists, etc. These lower layers of the residual clays are almost in-
variably saturated with water, which is a continuous source of sup-
ply to shallow wells of the region, except during long continued
droughts. This class of wells has an extensive use throughout the
Piedmont Plateau and the Appalachian Mountain divisions of the
State. They are the main source of domestic water-supply for the
rural districts, as well as for the small towns. The deep wells of the
Crystalline rocks have not, as a general rule, been successful. In
the majority of cases, the amount of water secured has been inade-
quate to supply the demand, for which such wells are constructed.
In a few instances, however, as in the case of some of the Atlanta
and Augusta wells, this class of wells furnish ample water to supply
large manufacturing plants.

TuE PaLEozoic Rocks. — The main water-bearing strata of the
Paleozoic rocks are the limestones and the sandstones. The Paleo-
zoic limestones and sandstones, together with their associated shales,
have been thrown by lateral pressure into a number of long anti-
clinal and synclinal folds. The anticlinal folds, in most cases, have
been decapitated, and are now replaced by valleys of erosion, while
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the synclinal form the intervening ridges. These structural condi-
tions are usually unfavorable for flowing-wells; but, at the same
time, they materially affect the underground water-supply by per-
mitting the rainfall to be freely taken up by the upturned edges of
the strata. These structural conditions also account for the nu-
merous springs of the region, as well as for their local distribution.
The limestones, which are the main source of underground water-
supply of the region, are the Chickamauga limestone and the Knox
dolomite. The former has been quite extensively prospected for
water by deep borings in the vicinity of Chickamauga Park. The
majority of these wells, together with the deep wells in the same
formation at Cedartown and Rockmart, furnish considerable water;
but, in most instances, the water is obtained from fissures or cavities,
and not from any special water-bearing bed. The same conditions,
met with in the Chickamauga limestone, seem to occur in the Knox
~ dolomite, at such places as have been prospected with the drill.
E The sandstones, which are above referred to as water-carriers,
are confined chiefly to Sand and Lookout mountains. At several
points on these mountains, bore-holes, put down in prospecting for
coal, have furnished considerable supplies of water. The various
mines, located on these mountains, also show that the sandstones
water-carriers of importance. In addition to the deep wells,
ferred to, there are also present throughout the Paleozoic area
 favorable conditions for successful shallow wells. The residual
of the region, which usually take up a comparatively high
ge of the rainfall, are generally of such thickness, as to re-
ficient water to furnish ample supply for all ordinary do-
purposes. The Paleozoic, like the Crystalline area, is noted
numerous springs. These springs, some of which furnish
quantities of water, are found most abundant in the lime-
5, or near the contact of the limestones and sandstones
shales. Faults, also, to some extent, often govern the dis-
'Gf_ springs. The waters of the large springs frequently
muddy after a heavy rainfall; and occasionally, during a
t, they become much reduced in volume. The smaller
i the other hand, seem to be but little affected by the




CHAPTER V

THE MINERAL CONSTITUENTS OF THE DEEP-WELL
WATERS OF THE COASTAL PLAIN.

The mineral constitients of the deep-well waters of the Coastal
Plain vary from 70 to 1,160 parts per million. The total amount
of these constituents present, and the ratio they bear to each other,
depend largely upon the character of the water-bearing strata, from
which the water is obtained. Thus, waters from highly calcareous
rocks, such as the Eocene limestone, will carry a higher percentage
of mineral matter than waters from the Cretaceous sands. In the
one case, the chief mineral constituent is carbonate of lime, and in
the other, silica. Another element, which governs, to a greater or
less extent, the total amount of mineral matter held in solution in
the deep-well waters of the Coastal Plain, is the depth of the water-
bearing strata below the surface. Other things being equal, the
greater the depth, the greater will be the amount of mineral matter
held in solution. The water-bearing strata of the Cretaceous rocks.
are usually sands; and they therefore almost invariably yield soft
waters. This is especially true of that part of the formation west
of the Flint River, as is shown by the analysis of the water from the
lower water-bearing stratum of the Albany well, and also by the
analyses of the waters from the deep wells at Montezuma, Fort
Gaines and Blakeley, all of which get their water-supply from the
Cretaceous sands, These soft Cretaceous waters, which are well
adapted for technical purposes, can be had, over a large area west of
the Flint River, by sinking wells to a depth varying from 400 to
1,200 feet.

In contrast with these soft Cretaceous waters, are the almost uni-
versally hard Eocene waters. These hard waters supply the deep
wells of a greater part of the Coastal Plain. They are encountered
in the Savannah and Waycross wells at depths varying from 400 to

(48)
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500 feet, and are the main source of the deep-well supply, as far
north as Dublin and Hawkinsville. These waters usually carry
from 50 to 175 parts per million of calcium carbonate, besides a con-
siderable amount of magnesium carbonate. The Miocene and Plio-
i cene deep-well waters usually differ but little from the Eocene
waters. They all carry more or less calcium carbonate, and are gen-
erally unsatisfactory for boiler use.

One rather interesting feature of the deep-well- waters of the
Coastal Plain, shown by the chemical analyses, is the remarkably
high percentage of phosphoric acid present in some of these waters.
This peculiarity is well illustrated by the analysis of the Baxley deep-
~ well water, which carries 4 parts per million of phosphoric acid.
 These waters, with high phosphoric acid contents, appear to be con-
~ fined to no special geological horizon. They are found in the Creta-
ceous and Eocene, as well as in the Pliocene. It has been suggested,
that, if these phosphatic waters swere used for irrigation purposes,
- commercial fertilizers might, in a large measure, be dispensed with;
" as 12 inches of water, used in irrigation, would be equal to nearly
pounds of commercial fertilizer per acre.




CHAPTER VI

DETAILED DESCRIPTION OF THE UNDERGROUND
WATERS OF THE COASTAL PLAIN BY COUNTIES

APPLING COUNTY

The main sources of the domestic water-supply in Appling county,
at present, are the shallow wells. These wells usually vary from 15
to 30 feet in depth, and furnish an abundant supply of soft water.
The source of supply of these wells appears to be mainly the Colum-
bia and Lafayette sands and clays. However, in some instances, it
is more than likely, that they penetrate the underlying Miocene
beds.

Baxvrey. — (Elevation, 205 feet above sea-level.) The only deep
wells in the county are at Baxley, the county seat. One of these
wells has a depth of 525 feet, and the other, a depth of 461 feet. The
former, which is located about 100 feet from the latter, met with
an accident before its completion; and it was finally abandoned.
The well, having a depth of 461 feet, is 8 inches in diameter and is
cased to 206 feet. The water-supply of this well, at present, is said
to come from a water-bearing stratum at 210 feet from the surface.
A second water-bearing stratum is reported at 408 feet; but no in-
formation was obtained as to the lithological character, or the thick-
ness of these beds. The water from the first stratum rises to within
go feet of the surface. It is soft, clear, and well suited for domestic
and manufacturing purposes, as is shown by the following analysis,
made by Dr. Edgar Everhart, Chemist of the Geological Survey of
Georgia: — '

(50)



UNDERGROUND WATERS OF THE COASTAL PLAIN 51
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e i RChloride . .o0 . ievin s s 8.76 ST
i [ sE (e A S 13.22 P 7T
R SHIDhate .ot s e s 3.14 .183
g 1 ) v e O 8.00 - .466
B EGarbonate . .. .- ..o 0 10.14 .591
gnesimiCarbonate ... ... .coeennas 2.50 .146
[t Carbonate ......... .......... 9.82 S
ol S I 169.2 9.869
fiveeiCarbon Dioxide. ................. 40.36 2,353

n the Baxley wells: but the thickness and order of succession of
hese beds could not be ascertained. The water-bearing strata of
wells are probably upper Eocene or lower Miocene.

BAKER COUNTY

Baker county has numerous springs: but the chief sources of
t-supply for domestic purposes are surface wells, which vary
0 to 50 feet in depth. Many of the springs of the county
arge volumes of water; but they are usually located near
ks of the larger streams, and are subject to overflow during
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Newton, are good examples of the larger springs often met with in
Baker county. The shallow wells are confined chiefly to the Colum-
bia and Lafayette formations; though, in some cases, these wells
enter the underlying Eocene limestones. The water obtained from
the latter deposits is usually quite hard, and is generally regarded as
unhealthful.

NEWTON.

The artesian well at Newton, which was completed
in October, 1902, is the only deep well in the county. This well is
‘two inches in diameter and 823 feet deep, and has a constant flow of
15 gallons per minute. The water rises 35 feet above the surface.
Mr. J. B. Perry gives the following very meagre and imperfect
record of the Newton well: —

T, Sands and ielays o n i @ sl e e e to 8o feet
2.5 Riock oo Bevet WA ITIC PRt et TSmO b L T 28
o8 Chtickemdiandirerie ot LRI B8 b SRR : Yl
e S Narlc sandanderaei. HEiT SN Sl SR RSC IR 680,
T G LR e e R et Il Bt T S SEn
6iy \iite heteyeomibed Fotl.a L ol e it s F B e

The record of the well, here given, seems to correspond fairly well
with the record of the Albany wells; and the water-supply is, there-
fore, thought to come from the upper beds of the Cretaceous.

The analysis of the water from the Newton well, made by Dr.
Edgar Everhart, Chemist of the Geological Survey of Georgia, is
as follows: —

Parts per Grains per

Constituents Determined Million U. S. Gallon
Sl s e b a L S s AR N e 19.80 T LI5S
Sulphur Trioxide ... .. favesig o Gt 7. 75 .452
Carhonioxide SaS i s o s i e 190.80 T T 17
ChRlgrne i S e e L e L S 7.00 .408
Iron Sesqui-oxide and Alumina ......... 3.56 .208
| 5 o Oty e i o e S AR 6.31 .368
MEAGnNesial - ok is dln visibia o oiaiuraiaisdsisiis ra s 5.25 .306
TETEIEAIAY 00 b o 0 0 byh o o s S e s e e .106
D | e e ol s 78.83 4.656
Total Hardhess s .« os e antree s andinmass 26.60 1.551
Permanent Hardness ..... Srals e ol 2o Be 1.329
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Parts per Grains per

Probable Combination Million U. S. Gallon
Ecrss amniChlonide - . .oowvneiinsnneans 3.68 .215
EotanChloride .. .. oo ivvies i 8.65 .504
ST UIBRATE: £ b vl s e 5 s 13.575 .80z
SEITBRROSPHATE i . - o o can wn s 5550 trace trace
SR I CaTbOmate . . ... s s ks s v 118.39 6.904
Bilaenesinm Carbonate . .. .oouaiuninonn £1,62 .643
| @itami@arbonate .. ....... . 000 1127 .657
S R P S O 190. 12 11.087
k [EreRR@atiboniDioxide. . . Jonni it Son i 130.92 7.635

BERRIEN COUNTY

Shallow wells are the chief source of the domestic water-supply
in Berrien county. No springs of importance are reported. Suc-
cessful deep wells have been completed at Adel, Tifton and Mill-
-~ town. _

ADEL. — (Elevation, 246 feect above sea-level.) The Adel well,
- completed in 1893, is 414 inches in diameter and 280 feet deep. The
3 er rises to within 154 feet of the surface. Mr. J. B. Spencer
furnishes the following record: —

Ll EEEE L B A e Rl 2 feet
Ll T et O RPN e ot O
i el e 5 S I P o g
Blue clay with sandstone bowlders.............. 125
L TR S e A S 25

g feet from the surface.

N. — (Elevation, 343 feet above sea-level.) Capt. H. H.

es in diameter. Water rises to within 8o feet of the sur-
W0 or three water-bearing strata are reported; but their

vere not given. Limestone is said fo have been struck at
L]



54 UNDERGROUND WATERS OF THE COASTAL PLAIN

The following analysis of the water from the Tift well was made
by Dr. H. C. White, of the University of Georgia:—

Solids Dissolved Grains per Gallon
Carbonatel ol TLINes | ol e s o sk i e 10.642
ECarbenate tof Sodas; . arnlam o e D wdalihaty sl 0.579
(Carbonate of Troni i e o ian bt bt sl 0.013
Carbonate of Magniesia b . oo b s canomniakia e 0.149
Sulphate il Botasht il il e s s, i 0.536
Sulphatalc S od aEeil S e S o R E 0.641
SediimmGhleride - ok bt e s s 0.063
A IR b i re et e h et o e e S e S o 0.614
SHHER v s bemsirecs innt on g o5 e el BUAT  € A rd i s .032
OrganiciMatter . o s T s s 411

Parts per Million
B e AT CTIIE P o o e & okt s S S S s none
Albuminoid SAmmeniais s v i daei seige bt 0.020
(603 bs S S e e e S e ) R clear
(Ofale st A A MELS Mlaree 008 P e A Ly none
Seditment i e S e (e By S S R none

The following notes, made by Mr. W. W. Burnham on the Tifton
Ice and Power Company’s well, have been furnished by Mr. M. O.
Leighton, Chief of the Division of Hydro-Economics, U. S. Geo-
logical Survey:—

“T'he well is located near the station, about 10 feet above the rail-
road track. It is 6 inches in diameter, 57214 feet deep, and is used
chiefly to supply an ice factory. The water rises to within 115 feet
of the surface. It is raised with an air lift having a maximum ca-
pacity of 135 gallons per minute. The well cost $2,000, and the
pumping plant, $1,000. The section of the well is as follows: —

R e ) B e SR e R S A — feet
2 Clayiandisand sl ok el s e e s e e o
3 L oatdrocle S R R e T 20
4  Rock andiclay (20-Toot 1ayers). e sen o oo 16010
5 Ouicksandl e I e e 2 oo
6 From 27010 300, hard flint. i . cooc, oo aanii ZRNES
7 From 300 to 512, porous limestone............. 212

Water in caverns at 340 and 512 feet.”
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The following field analysis of water from the Tifton Ice and
Power Company’s well was made by Mr. W. W. Burnham.*

Constitients Determined Parts per Million
RS o op oot R 4.0
Total Carbonates as Calcium Carbonate......... 116.0
Scale-forming Carbonates as Calcium Carbonate. . 38.0
Alkali Carbonates as Sodium Carbonate......... 82.6

| Total Hardness as Calcium Carbonate..........
Sulphur Trioxide ......... ) e T il none
7T 605 5060000000 Pt 0.5
Odor (air-lift) Hydrogen Sulph:de ............. I.0
(@elor ......: ol ses s S AT o AL ke none
Turb:dxty....,...... .......... none
BREReratliite .ovco v o0 v o e S S -

Analysis of the same water by Boiler Compound Company is as
follows:

Constituents Determined Grains per Gallon
: ‘Sodmm Uil oo oo SR - 1.18
BB o o oo ol NN S SR S el 4.11
agnes:um @arhenate .. b.vhe e, T o | N 99
Caleium Carbonate . . o AT o e 2,11
..................................... .92
R eRand AlUMING . oot o v e v v ries v 22
B < s +ve s o5 s n o s 10.26

reted water, rising to within 8o feet of the surface. The

ATORY NOTE —Total carbonates are determined by ascertaining amount of acid
he aklalinity of the water. Itis expressed in terms of Ca CO,, but may not necessa-
lly calcium carbonate. The scale forming carbonates, as * determined in this se-
auld be looked upon rather with suspicion. Asa field method it was a new one
been sufficiently tried. In the determination of scale-forming carbonates, the sam-

titrated with acid, and calculated as Ca CO,. This subtracted from total carbon-
he \mrbonatea precipitated on boiling, which have been designated as scale-forming car-

l?fe amount of these is correct it probably gives a fair idea of the calcium carbonate
€ water.  Total hardness as Ca CO, was determined by titrating with a standard
§ i5 merely expressed as calcium carbonate in order to have some convenient
- The total hardness, as will probably be noticed, seems to be dependent upon
I the water. So that, outside of being indicative of the industrial value of the
SEIVES as a check upon the carbonates and sulphates.
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main water-supply is said to come from sand, 100 feet from the sur-
face. The water is used for drinking and other purposes.

The water-bearing strata of the Adel and Tifton wells is Vicks-
burg-Jackson limestone; but the Milltown well probably obtains its
supply from the Miocene sands.

BIBB COUNTY

The fall-line, separating the Coastal Plain from the Crystalline
area, divides Bibb county into two nearly equal divisions. The
northern portion, which consists of the Crystalline rocks. is well
supplied with small springs; but the main reliance for domestic
water-supply is shallow wells. South of the fall-line, or within the
- Coastal Plain area, in addition to springs and shallow wells, there
is also a number of deep wells.

MacoN. — (Elevation,, 333 feet above sca-level.) One of the
first attempts to obtain water in Bibb county, by means of deep
boring, was made by the Acme Brewing Company in the city of
Macon in 18go. This well, which is located less than a mile south
of the contact of the Crystalline rocks with the Cretaceous, is said
to attain a depth of 955 feet. With the exception of the first one
or two hundred feet, which consist of the Columbia and Lafayette
and Cretaceous sands and clays, the well penetrated the Crystalline
rocks. These last, and also the overlying clastics at this point, were
found to be practically barren of water, and the well was therefore
unsucessful. South of Macon, the condition for successful deep
wells seem to be more promising. However, even in that portion
of the county, these wells have not met with success, in all cases.
In most instances, water-bearing strata were penetrated ; but quick-
sands were often difficult to control, and, at any time, likely to shut
off or decrease the water supply.

Mr. H. R. Teal, a well contractor, who has had considerable ex-
perience in constructing wells in the southern part of Bibb county,
informs the writer, that the water-bearing beds of the region are
very variable, and that, in some places, they appear to be entirely
wanting, or furnish only a meagre supply.

. —
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The J. D. Whiteside well is located on the Macon-Perry public
road, seven miles south of Macon. It was completed in 1899; and
it has a depth of 190 feet, and is three inches in diameter. No data
were secured concerning the various strata penetrated in its con-
struction. The water, at present, is reported to stand within go
feet of the surface, and to come from gravel beds at some point near
the bottom of the well.

WarLpEN. — Mr. J. B. Willis's well, near Walden, is reported to
have a depth of 260 feet, and to yield two gallons per minute. The
water rises to within 8o feet of the surface, and is remarkably pure,
as is shown by the following analysis, made by Mr. A. M. Lloyd, of
I Atlanta: —

Constituents Determined Grains per U. S. Gallon
I T L R N S 0.2436

WREbonaterof Magnesia. ....covo it iae st 0.1136
Sesqui-oxide of Iron and Alumina. ............. 0.1456
e O e 0.1654
REREIEE RS TIphate ... e s 0.1306
BB O U Le =7 = & sraiaceio s 3 5 6% 415 rsTems = 5% 5 0.4785
i SR G A R e SRS 0.0727
ganicand Volatile Matter. . ................. 0.0330
................................ 1.3830

. In addition to the deep well, just described, there are two others
cated in the vicinity of Walden, from which partial reports have
en secured. One of these wells, owned by Mr. B. F. Vinson, is
inches in diameter, and has a depth of 185 feet. The water,
1 rises within 8o feet of the surface, is reported to come from
d near the bottom of the well. A water-bearing stratum is also
o occur, 75 feet below the surface. The other well, above re-
o, owned by Mr. W. J. Willis, has the same diameter as the
well; but it is only 165 feet deep. The water in this well
gwithin 60 feet of the surface, and is reported to come from
| of coarse sand and gravel at the bottom. Mr. Willis notes the
e of flint (?) rock, 20 feet thick, in this well, at a depth of
‘and also, a soft rock, about the same thickness, only a few
above the water-bearing stratum.
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The water-supply of all the deep wells in Bibb county appears to
come from the basal member of the Cretaceous deposits, or the Poto-
mac formation. However, the records of the wells are too meagre,
to give any detailed description of these beds.

BROOKS COUNTY

With the exception of the town of Quitman, the entire domestic
water-supply of Brooks county is practically obtained from the
shallow wells, which penetrate the Lafayette sandy clays, or the
underlying Miocene beds. There are a few large springs in the
county; but they are always located-in more or less inaccessible
places; and, as a result, they are only occasionally used for domestic,
or other purposes. There is, however, in the case of the so-called
Blue or Wade Mineral-spring, a rather marked exception to this
general rule. This spring, which is located near the right bank of
the Withlacoochee River, seven miles east of Quitman, has, in recent
years, become quite a local pleasure resort. The improvements con-
sist of a small hotel, or boarding-house, and a number of cottages,
for the accommodation of guests. The spring is a typical so-called
blue spring, of the limestone region of South Georgia. It seems to
be the outlet of a large subterranean stream, which ascends, with
considerable force, through a large opening. At the time of the
writer’s visit to the spring, in November, 1903, a rough estimate
showed, that it was then flowing about 15 million gallons per day.
It was learned, however, that, during an extremely dry season, some
years ago, the spring went dry. Another of these large springs,
known as the MclIntyre Spring, having probably twice the capacity
of the Blue Spring, is to be seen in Withlacoochee River, near the
Georgia-Florida line, 15 miles southeast of Quitman.

QuirMAN. — (Elevation, 181 feet above sea-level.) The deep
wells of Brooks county are confined to Quitman and vicinity. The
first of these wells, which is said to have attained a depth of 500
feet, was constructed by the town of Quitman, at a cost of about
$3,000, in 1884.
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Dr. J. W. Spencer, formerly State Geologist of Georgia, gives the
following record of the well: —*

' TR A AR ANt £05 s v v vn v v vmmvimaian oo s bmins 70 feet
t RS OEITECIE 111 SCAMS 0L e e v o s vioisaisin oie o o s st 100 %
Rock 3 ft., after which the drill fell 6 ft. into a
ESCOTIRORWALET E0- L Liue © 5 ur e atimieiarms o s o o sl O iH*

FRE D thioclcond sand 10, . 0o cviiine el e 186
L il fabils e P P thin layer
5 Quicksand and hard rock in beds, 1 to 3 ft. thick to. 300 feet
GSand andclay to....... e e e e e BA
L coen b ARG S 2850

~ Since the completion of the well, here described, three other deep
‘wells have been put down, within the corporate limits of Quitman.
One of these wells, which is located at the pumping-station, and now
lies the town with water, has a depth of 321 feet. It penetrates
ter-bearing strata at depths of 123 and 310 feet. Both of these
bearing strata furnish a large supply of water.

- analysis of the water from the second water-bearing stratum,

Parts per  Grains per

tituents Determined Million U. S. Gallon
S e ot 0.0 G RN . o 1.639
.................... trace trace
...................... 176.00 10.263
s Pentoxlde ................ trace trace
............................. 5.80 .338
............................ dlo 500 .291
..................... 18.80 1.005
........................... 32.50 I1.924
........................... 15.10 .880
............................ 0.80 .046
............................. 5.50 .321

‘Georgia, First Report of Progress, 1801, p. 74. 4
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Parts per  Grains per

Probable Combination Million  U. 8. Gallon
Rotassitm Chlotide J.ninieivss cosdinss 1.30 .075
Soditni Chlotide ... 50 vt 5 ome s ein 8.60 .501
SoditmaPhesphate 't 5ot e et trace trace
SodinmyCathonate -2 Ll s i 1.80 . 105
Calovm Carbenate: oyl 5 S i 58.00 3.382
Magnesium Carbonate .. ... o0 copast 31.70 1.848
Total Selidat 3=t b tars o s el 153.30 8.940
Free Carbon Dioxide’s ouat i o i 133.13 8. 764

The two other wells, above referred to, within the city limits of
Quitman, attain depths of 120 and 310 feet, respectively. The shal-
lower well shows the following record: —

T Sunface sandes (0 L e o S 0N SUESERR R te) s 2 Teet
2V “Mani—coloredyelay il ol e SIS s G2 S
2 SeNietlow san diey e S R SO R e,
4 WG Tay. Bantyrclay s A i U S e L G L
5 Porous limestone (water-bearing)........... (™)

The first water-bearing stratum, in all the deep wells of Quitman,
appears to be a cavernous limestone, which is always readily recog-
nized, by the dropping of the drill from 2 to 9 feet, when it is first
encountered. The deep well at the Oglesby Mill, three-quarters of
a mile northwest of Quitman, and also the Quitman Power Com-
pany’s well, about two miles northeast of Quitman, each penetrate
and receive their water-supply from this cavernous limestone.

The water-bearing strata in the Quitman wells appear to belong
to the Upper Vicksburg-Jackson rocks.

BRYAN COUNTY

The domestic water-supply of Bryan county is derived almost
entirely either from dug or driven wells, which vary from 15 to 30
feet in depth.

No springs of any importance are reported in the county. The
only deep wells are located at or near Way's station in the eastern
part of the county, a short distance west of the Ogeechee River.
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There are four of these wells, the first of which was put down by
the Florida Central and Peninsular Railroad, now the Seaboard Air
Line Railway, in 1895. This well, located about half-a-mile west
of the river, is three inches in diameter, and 460 feet deep, and fur-
nishes a flow, 20 feet above the surface. Water-bearing strata are
reported at 340 and 440 feet, respectively. The water is used to
supply the water-tank of the railroad; and it is also used by the peo-
ple living near by, for drinking and general domestic purposes.

The following field-analysis of water from this well, made by Mr.
W. W. Burnham, was furnished by M. O. Leighton, Chief of the
Division of Hydro-Economics, U. S. Geological Survey: —

Constituents Determined Parts per Million
UREATEE 5 o 0 pob e N T S B 60
Total Carbonates as Calcium Carbonate......... 104.0
Scale-forming Carbonates as Calcium Carbonate. . 21.0
Alkali Carbonates as Sodium Carbonate. .. ... ... 88.0
Total Hardness as Calcium Carbonate........... 124.0

S L Y trace
il o s o a i R S U e 0.5
REibieE vdrogen Sulphide . ... .00 ciuiuiian.n 2.0
B L L s 4 i o b 5 s 4 ol none
T o o o o BiOE S RN ORI B I s none
fitemperature, F. (estimated)’.......... ... 722

Mr. Burnham secured the following notes from Mr, Bailey Car-
penter, on his well located at Way's station: Depth, 345 feet; di-
ameter, 114 inches; flow, 25 feet above the surface. The water is
used for domestic purposes.

The field-analysis of the water from the Carpenter well, by Mr.
Burnham, is as follows: —

Constituents Determined Parts per Million
CUHEOHTE ¢ s o ook TR R R L el 4.0
Total Carbonates as Calcium Carbonate. .. .. Sy g 111.6
Scale-forming Carbonates as Calcium Carbonate. . 8.0
Alkali Carbonates as Sodium Carbonate......... 109.0
Total Hardness as Calcium Carbonate........... 110.0
BB roXide . .ovvvovvheineans B e trace
B . . o oo o o5 o 4 seoaliae a0 s e trace
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Parts per Million

Gdor, Hydrogen Stiphtde: . . oo ikl b i 3.0
(I s s feryires AR A B S Ll LeouiL o it none
i chvelifypt e e har e Tl L SR A R T none
Temperature, F, (estimated)......co0vs.n. 70

BULLOCH COUNTY

The only deep wells, reported in Bulloch county, are located at
Statesboro, the county-seat. There are three of these wells; but
no report has been received from any of them, except the one owned
by Mr. W. D. Davis. This well has a depth of 320 feet, and fur-
nishes an abundance of excellent water, the analysis of which, made
by Dr. Edgar Everhart, Chemist of the Geological Survey of Geof-
gia, is as follows:—

Parts per  Grains per

Constituents Determined Million U. S. Gallon
SIICAI s e e a i i bt b T e R es 43.10 2:513
Sulpline Trioxide s 0. o5 fosn o inTn 2.86 .170
Carbon IDioxide . tow: & ot seane it waloy 5.42 .316
Phosphofus Pentexide . . s oniasut ok trace trace
S e i raiats s s e Ra T S o 6.80 .397
Iron Sesqui-oxide and Alumina........ 5.00 .292
ot e S T I Ao K WL L R 2, T2 .124
Maeresianee .00 L h it et s et 1.28 .075
Patashferealead fastuhl o e b sl tan il 3.32 .194
Al BN A e e e A e R e B 3.95 .230

Probable Combination :
PotassiumyChloride .., . 2L S st 0 5.26 .307
Sodiom i @hlorde is s on T U, 7.08 413
SDOTHIRS T PRATE SRS o e D 6y 0.45 .026
SodiemiBhasphate Lo o lnl e trace trace
Magnesium Sulphate, ... Soen vt - 3.84 22
Calcium Sulphate ....... Rl e g 11 7 .008
Calcium Garbonate ol &, s S otoh o b 2.93 S0l
Ot e ek v e dasmars W e 68.83 4.014

Riree @arbon Mioxide s m S 4.13 .241
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The Statesboro wells are all non-flowing. They probably receive
their water-supply from the Upper Eocene beds. There are few
springs in Bulloch county. The chief water-supply is obtained from
shallow wells.

BURKE COUNTY

Successful deep wells have been constructed in Burke county at
Waynesboro, Herndon, Rogers and Midville.

WayNESBORO. — (Elevation, 286 fect above sea-level.) There
are two deep wells at Waynesboro, one owned by Mr. W. A. Wil-
kins and the other by the Southern Cotton Seed Oil Company. The
former well, which was put down in 1888, is reported to have a
depth of 889 feet. Water-bearing strata are said to occur in this
well at depths of 250, 300 and 839 feet. The water-supply, at pres-
ent, is obtained from the upper stratum. The water rises to within
14 feet of the surface, and is said to be of good quality.

Mr. R. G. Edenfield, of Augusta, Ga., has furnished the writer
with a number of samples of borings from this well, on which the
following notes have been made: —

U DHIE, TREL e e U U e to 6o feet
= Wi srnalel] G A e S SEBECOME
3 Coarse, white sand with fragments of shells.... * 230
AR thericoarse, gray sand oo s s comaens s Sz
Sy reae L B S ST
N HETREllow sand. . ..o v oe s e s e zTo W
7 Very coarse sand with dark-colored pebbles, nu-

merous minute crystals of gypsum, and frag-

enisgolstough grayelay. .. i oo alee . . 340
ERRSEI A TS e T R T L e e B ToTol ik
9 Dark sandy clay with sharks’ teeth........... faaRett
s CranitEE SEanel o e A G S N S AT RN
BRRLHEISame as aDOVE. . i o ow sha ol aiaiate s vin d s “ eopd A

12 Coarse sand, mixed with red micaceous clay... “ 700

Considerable limestone and flint are reported to occur in the Wil-
kins well ; but their depth from the surface, and the thickness could
not be ascertained.
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The Southern Cotton Seed Oil Company’s well has a depth of
about 200 feet. It is 6 inches in diameter, and furnishes daily, by
pumping, 1,200 gallons of water, which supplies the oil mill and a
number of residences in the town. The water rises to within 19
feet of the surface, and is of good quality, as is shown by the follow-
ing analysis, made by Dr. Edghr Everhart, Chemist of the Geolog-
ical Survey of Georgia: —

Parts per  Grains per

Constituents Determined Million U. 5. Gallon
e e s AR il 15.50 .878
SpHHEEErox e av S e ey e 3.00 178
Carbon Wisstide T E . oan G s s 152.00 10.864
Phosphorus Pentoxide ... o« b0l oL trace trace
GChforineahis silerd iy T 7 .00 .408
Iron Sesqui-oxide and Alumina......... 6.06 353
Joirme o bineten S Lk B v R 1 G s Bl TSP 8 12 5.081
MiEnesiz b |ty B gt B e i S B AR 331 103
O e o 2T .124
S oTa R ey i e S B R P ; 4.84 .282

Prabable Combination
Potassiinm Chloridet rmh fa i e 3.36 .196
[ oTa 555 1s0 Sl B i 1o 3 ([ JERBREEHRRIE ISR PRy o 8.90 .519
Sodimmroulphiater Soti S B REEE ity 0.30 .0I5
Sodium Phesphate a0l L5 0w ool 2. trace trace
Magnestum Sulphate . ..o oo vien ool 4.7 .278
Magnesitim Carbonate. . ... ia. oo 3.90 227
CalertmiCarbonate . . .. o e oe o e ae 155.57 9.073
Pt RS S il £ S A 198.35 11.567
Free Carbon Dioxide . .17 oo coiidic e s 81.51 4.753

HERNDON. — (Elevation, 189 feet above sea-level.) 'The Hern-
don well is two inches in diameter and 300 feet deep, and furnishes
30 gallons of water per minute. The water is hard, but whole-
some; and it rises 14 feet above the surface. Quicksand, marl and
honey-combed limestone are said to have been penetrated, in sink-
ing the Herndon well; but neither their order of occurrence nor

their thickness were ascertained. The water-supply is reported to
come from a porous limestone near the bottom of the well.
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RoGERrs. — (Elevation, 201 feet above sea-level.) 'The well at
Rogers is 51 feet deeper than the Herndon well; it is four inches
in diameter, and furnishes a flow of 8o gallons per minute. The
water rises 24 feet above the surface. Two water-bearing strata
are reported in the Rogers well, one at a depth of 180 feet and the
other at 330 feet. Mr. H. M. Lloyd, well contractor, gives the
following record : —

C e Gl o NSRS S I to . 5 fee
PRNEETIE BWNIEE  SATNA. . s o v e weieioimnese oo o o iioral sietia/wrere & 6o
EEBiGe mar] ......0c0000imninonenis Al N (o IG j
PR B (ockisand (water-bearing) ....ovevvvesnnnss By
5 Blue marl and rock; last 50 feet, soft rock..... R

MipviLLE. — Midville has 10 flowing wells, varying in depth
from 157 to 305 feet. The deeper wells are reported to have pene-
trated water-bearing strata at 50, 150, 1go and 295 feet, respec-
tively. The static head of the water from the third stratum is said
to be 40 feet above the surface, and from the second stratum, 27
feet.

Mr. Allen W. Jones, the owner of three of the Midville wells,
attempted to utilize his wells in operating a small electric-light plant;
but the power was found to be insufficient to execute the work.

Mr. W. H. Boston gives the following meagre record of the
public well at Midville, from memory:—

L B o e AR ) O PRSIy R to 10 feet
SRR RO ORRATIAN - . o s o > Soaiai ot bin ke 5 3 Slaiks e aysons P Lo s
3 Limestone, underground stream ............. SERRLE
4 Limestone, pebbles with shells and sharks’ teeth. “ 105 “
5 Limestone, underground stream ............. st ¢
6 Honey-combed water-bearing rock ........... ST

The following field-analyses of the waters from the Midville
wells, made by Mr. W. W. Burnham, were furnished by Mr. M. O.
Leighton, Chief of the Division Hydro-Economics, U. S. Geological
Survey : —
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No. 1 No. 2z
Parts per Parts per

Constituents Determined Million Million
GhIoERey sl e, Te s ol L xcel o Jnlis) Sl e 4.0 4.0
Total Carbonates as Calcium Carbonates. .. .. 100.0 150.0
Scale-forming Carbonates, as Calcium Carbon-

ATCHONEL S il SN b S B e A S 6.2 14.0
Alkali Carbonates, as Sodium Carbonate. . . . . 99.5 144.0
Total Hardness as Calcium Carbonate....... 125.0 167.0
Sulphue Triomde s G Sri e Sitss i 10.0 5.0
N0 iy ey A e s e R S R S LG 0.5
Odor, Hydrogen-Sulphide - . . . coeninas s=s 2.0 3.0
COlOE o s e et s e bils s s rers o SN cs e s none none
12015 114 51 e e e s e dEnone none
Temperature, F. (estimated)........... 7072

In addition to the deep wells, here described, there are others in
Burke county; but no definite data have been received, which would
give any additional information concerning the character of the
formations penetrated. Nothing definite can be stated, as to the
geological horizon of the different water-bearing strata of Burke
county, further than that they are all probably Eocene, except pos-
sibly the third water-bearing stratum in the Wilkins well at
Waynesboro, which may be Cretaceous.

The only large spring, visited in Burke county, is located about
seven miles north of Millen. This spring, which flows several
million gallons daily, seems to be the outlet of an underground
stream, which can be followed for some distance by a chain of lime-
sinks. The water from this spring was formerly used to operate a
grist mill, ginnery etc.; but some time ago a sink suddenly ap-
peared in the storage basin, and the water disappeared underground.
An effort was made to fill the sink with brush, rock etc.; but it was
unsuccessful ; and, as a result the mill had to be abandoned.

The main supply of water for domestic purposes is obtained from
shallow wells. These wells, which vary from 20 to 30 feet in depth,
are confined chiefly to the Lafayette; though, in some cases, they
no doubt penetrate the underlying Miocene, or the Eocene.
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CAMDEN COUNTY

~ Camden county seems to have no springs of importance, except
g few small mineral springs, which are only of local interest. Shal-
ow wells are the chief source of the domestic water-supply in the
al districts; but, in the small towns and on many of the large
antations, deep wells are in-general use.

1 ~ St. Mary's.— The deep well at St. Mary's, the county-seat, is
ur inches in diameter, and has a depth of 522 feet. Two water-
earing strata occur in this well, one at 300 feet, and the other, at
o feet. The present water-supply is obtained from the lower
tum, the upper stratum being cased off. The water from the
her stratum rises 50 feet above the surface, or about 4o feet
ve high tide. It is said to be quite wholesome, and is generally
by the people of the town for domestic purposes. The water

prec1pltate about the overflow pipes.
'he following chemical analysis was made by Dr. Geo. F. Payne
ler State Chemist: —

BlSolids per UL'S: Gallon. .....o0vvvvineaa2 29.58 grains
VU IEETE Ao oo e SR L SRR PR
feerAmmonia per Million. ......ocovvvnnnnns 0.20 parts

' Albutmnmd ‘Ammonia per Million........com.n (oo s

.he water also contains iron, alumina, lime, magnesia, sulphuric
, soda and potash. It is regarded, among the inhabitants of St.

ry’s, as having marked medicinal properties.

MBERLAND IsLAND. — Mrs. Lucy Carnegie’s well, located on
beach at Dungeness near the southern end of Cumberland Island,
80 feet deep and six inches in diameter. The water is sulphur-
and it rises 51 feet ahove the surface. The daily capacity of
1l is estimated at 800,000 gallons. The number of water-
ng strata is not given; however, the notes furnished by Mr.
. Wade, the well contractor, show that the first low was ob-
ed at 400 feet in a white, chalky limestone. Four other flowing
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wells are reported on Cumberland Island, ranging in depth from
400 to 700 feet. Two of these wells are located at the famous re-
sort on the north end of the island. They furnish an abundant
supply of water, which is said to be excellent for dyspeptic troubles.
The water from these wells rises only 12 feet above the surface.

KiNGsLAND. — (Elevation, 75 féet (?) above sea-level.) Mr.

W. H. King’s well, which supplies the water-tanks of the Seaboard"

Air Line railroad at Kingsland with water, has a depth of 500 feet.
It is two inches in diameter, and furnishes about 8co gallons per
minute. The water rises 25 feet above the surface. Water-bearing
strata are reported at 350 and 450 feet. Clay, sand, marl, beds of
shell, and hard rock were penetrated in this well. Hard rock is
said to have been first struck in this well at 300 feet. Two other
deep wells have been put down at Kingsland; but no satisfactory
records of these wells have heen obtained.

WoopBINE. — Two deep wells have been bored at Woodbine,
both of which are two inches in diameter and 350 feet deep. Fach
well penetrated water-bearing strata at 250 feet and 350 feet. The
water from the first stratum rises just to the surfuce; and, from
the second stratum, it rises 40 or 50 feet above.

Waune OAx. — (Elevation, five feet above sea-level.) 'The well
of Mr. L. T. McKinnon was constructed in 1894, to obtain water
for domestic purposes and to supply a turpentine distillery. It is
four inches in diameter and 450 feet deep. The water is hard and
sulphureted, and rises 50 feet above the surface. Two flows wére
struck in the well, one at 130 and the other at 450 feet. Limestone
is reported to occur at 200 feet. Above the limestone, the drill is
said to have penetrated sand, marl and clay with beds of oyster
shells.

TarBoro. — The Safford Brothers own four wells at Tarboro,
three, 8 inches in diameter, and one, 1 inch. These wells all attain
a depth of 375 feet, and penetrate water-bearing strata at 175 and
375 feet. Water from the first water-bearing stratum rises six feet
above the surface, and from the second stratum, 50 feet. The
water, which is heavily charged with hydrogen sulphide, is used



, planer etc. Mr. Safford, one of the brothers, gives the follow-
. 1hg very meagre record of the wells: —

I M COIO RO, CHLYS e « v e e osiioce o oo o wisnioiain win o to 100 feet
Blue clay and marl interstratified with layers of
limestone, from 2 to 10 feet. Bed of sand at

175 feet, first water-bearing stratum........ . (o
Porous limestone with thin hard layers....... Rl e e
Sand, second water-bearing stratum.......... e

~ The well of J. S. Bruce, located one and a half miles northeast
Tarboro, reaches a depth of 414 feet, and furnishes a flow, 50
t above the surface. It is two inches in diameter, and supplies
abundance of hard, sulphureted water, which is used only for
omestic purposes. The first flow is said to come from quicksand
at 150 feet, and the second flow, from cavernous limestone near the
yottom of the well.

A partial record of the well, furnished by Mr. Bruce, is as fol-
lows: —

"1 Surface sand ....... e e to 12 feet
" [

R e it s v b e 5 s el 24
Bl Shellimarl .. ........ o A A L R R A

i i

g i ey G S 204

- Mr. W. C. Lang’s well near Tarboro is said to be 345 feet deep.
[ts diameter is two inches, and the water rises 50 feet above the sur-
Water-bearing strata are reported at 250 and 300 feet. A
gh blue clay is said to have been penetrated in this well to a
of 100 feet, below which limestone occurs. Between 200 and
eet from the surface, the drill is said to have dropped into two
ent cavities in the limestone, each having a depth of two or
ee feet. :

MIr. J. B. Gadley's well at Tarboro, completed in 1902, has a
of 350 feet. It is two inches in diameter and furnishes a flow
g a static head of about 40 feet above the surface. A small
was struck in this well at about 200 feet; but the main water-
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supply comes from a porous limestone near the bottom of the well.
The water is hard and sulphureted, and is used for general domestic
purposes.

SATILLA BLUFF. — (Elevation, 20 feet above sea-level.) Two
wells are reported at Satilla Bluff, one of which is owned by the
Hilton and Dodge Lumber Company, and the other by J. F. Foster.
These wells are two inches in diameter, and vary from 340 to 350
feet in depth. Water-bearing strata are reported in the Hilton and

' Dodge Lumber Company’s well at 60, 210 and 340 feet; while, in
the Foster well, water-bearing strata are said to occur only at 250
and 350 feet. The formations penetrated in these wells are said to
be sands, clays and marls.

BarLey’'s MiLL. — The well of Mr. L. M. Bedell, located at Burnt
Fort, on the right bank of the Satilla river, near Bailey’s mill, was
put down in 1895. It is two inches in diameter and 200 feet deep,
and it furnishes a strong flow; but the height, to which the water
rises above the surface, was not ascertained.

A layer of rock one foot thick is reported to have been penetratea
in this well at a depth of 12 feet from the surface, below which
sand and clay, with an occasional thin layer of rock containing®fos-
sils, is said to continue to the bottom of the well. The water is
strongly sulphureted, but wholesome.

OwEeN's FERrRY. — Messrs. Dyal & Long's well was bored at
Owen's Ferry in January, 1903, for the purpose of securing water
for domestic and irrigation purposes. The well is two inches in
diameter, and 370 feet deep. It furnishes a good supply of sul-
phureted water, which rises 25 feet above the surface. The main
water-bearing stratum is said to be a rock near the bottom of the
well.

WavErLy. — The well of the Taylor & Cook Cypress Lumber
Company is located one mile south of Waverly near the Seaboard
Air Line Railroad. The well, which is two inches in diameter and
350 feet deep, was bored in 1896. The water is sulphureted, and
it rises about 30 feet above the surface. The main water-supply
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ki c@mﬁ from near the bottom of the well. The casing extends 200
feet. 'The lower water-bearing stratum of Camden county appears
{0 be Pliocene, though it may be Miocene or even Upper Eocene.

CALHOUN COUNTY

No report has been received from Calhoun county with regard
. to springs. They no doubt, however, occur in considerable num-
P her, as the county is underlain by the Eocene limestone, whlch is

lls from the Columbia or Lafayette formations. Some of these
wells also obtain water from the underlying Eocene beds; but the
vater of such wells is not generally regarded as wholesome.
ecially is this true, if the water is obtained from what is known
“rotten limestone.” :
~ Deep wells have been constructed in Calhoun county at Arlington
~ and Leary.
~ ARLINGTON. — The deep well at Arlington, which belongs to the
wi, is reported to have a depth of 625 feet. It is six inches in
ameter, and the water rises to within 20 feet of the surface.
Dr. J. W. Spencer, formerly State Geologist of Georgia, gives
~ the following record of the well: —

L il e R 20 feet

SRS andiand white clay. . . . ¢ coaniinn s o i (?) 1t

R N GEICE. Y . L s el s e 5 =

BN Eryacoarse.sand ... ....covvvoneesoinn. (?) =
B TEl N rock; €fC. . . i vvoi v civnvimaani s to 355 =

6 Hard rock, siliceous, with soft places. . ... o 566 (F) ¢
7 Hard, dark elayt e ool G [

8 Coarse TICACEONs SANd .. v . oo vaiivimon o s 540 =

Thrce water-bearing strata are reported in this well; but their

from the surface is not given. There are two other deep wells
lington, one, a private well, and the other, owned by the
Arlington Oil and Fertilizer Company. The latter well has a depth
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of 328 feet. It is five inches in diameter, and it receives its water-
supply about 300 feet from the surface.

LEary. — The Leary deep well is two inches in diameter and
672 feet deep. The water rises 30 feet above the surface. Two or
more water-bearing strata are reported in this well, above the one,
which furnishes the flow; but their depths are not given. The ca-
pacity of the well is said to be about 20 gallons per minute. The
water is used for steam and general domestic purposes, and is said-
to have a very beneficial effect upon the health of the inhabitants of
the town.

The following record is given: —

L] T [0 iyt g A S R S e 40 feet
DU TrECTETeT et e LI S L P T Ik 20 o
goeBlgeelan Totesiaun i raia 2o S I 160 )i ()
e il e e b R e A i 30 iy
R [ e 2 IsToM ()5,
6 Hard rockcontaining shells: . . oo ce o s i 10 T
L

A well on Mr. J. E. Boyd’s plantation, three miles north of Leary,
is reported to have obtained a depth of 400 feet without furnishing
a flow. No record of the well was preserved.

The upper water-bearing strata in the Arlington and Leary wells
are Focene, and the lower stratum is probably Upper Cretaceous or
Lower Eocene.

CHATHAM COUNTY

The shallow wells of Chatham county, which are the chief source
of domestic water-supply outside of the city limits of Savannah,
may be said to vary from 15 to 40 feet in depth. The water of these
wells is derived mainly from the superficial sands and clays, which
are probably Pliocene, or even more recent deposits.

The springs of the county are of small size and few in number.
The Jasper Spring, located near Savannah, is a spring of consider-
able historic interest; but it furnishes only a limited supply of
water. Another spring, of like character, is the Sulphur spring at
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. Thunderbolt, five miles southeast of Savannah. The geological
‘ conditions in Chatham county are very unfavorable for large
;.gprings; but, on the other hand, they are quite favorable for both
shallow and deep wells. The latter class of wells, which are quite
numerous in the city of Savannah and on Tybee Island, is also
" to be found at Bonaventure, Thunderbolt and Pooler.

~ SavannaH. — The second successful flowing well in Georgia
was put down in Savannah by Capt. D. G. Purse, in 1885. This
~ well had a depth of about 500 feet, and furnished a flow only 18
~ inches above the surface. The success of the well demonstrated,
‘that there existed beneath the city a supply of artesian water; and,
- ;j':n: a short time, three other wells were commenced and successfully
completed. The city at present obtains its water-supply, amount-
_ ing to something like eight millions of gallons daily, from 13 of
‘these wells, 12 inches in diameter, and varying from 475 to 1,500
feet in depth. These wells are located about 100 feet apart, and are
all connected with a common aqueduct leading to the pumping-
station. Formerly, the natural flow of the wells was sufficient
' to supply the reservoir at the pumping station; but, in the last few
-years, the flow has been so reduced, that all the wells have now to
be pumped in order to secure sufficient water for the city. It was
';;S'upposed, at one time, that this decrease in flow was due to the
~ filling of the casings with sand or other material; but it is now gen-
erally regarded as due chiefly to an overdraft on the water-bearing
~ strata.
In addition to the wells, above described, the city has also 25 other
~wells at the old water-works. These wells vary from four to ten
~inches in diameter, and from 380 to 500 feet in depth. Besides the
city wells, there are also a large number of private wells, making
- a total within the city limits of probably more than fifty.
The character of the water from the Savannah deep wells is
own by the following analysis, made by Dn C. F. Chandler, of
Columbia University, New York City, in 1886: —

_Appearance in Two-foot Tube Clear; Colorless, Odorless and

=

Tasteless.



74 UNDERGROUND WATERS OF THE COASTAL PLAIN

Grains per

Counstituents Determined U. S. Gallon
Eltioring in Chiorides. .-, (1 et ol e L 0.6192
Equivalent to Soditm Chloride. ..o ooqnsion ans s 1.0218
PROSPRALES L1510 & o it s e o it trace
L 2 T e e T e o I none
Nitroget i NIHALes . 2y Lo s uninn s s ik haais 0.0288
FySe ARTORA Sl R 0 TE8 L SN W none
Albumitioid Amments 0.0 T ose bt e L 0.0017
Hardness, Equivalent to Carbonate of Lime before 3

Balinge e Sol iRt b Th s LS SR AN 4.0463
Hardness, Equivalent to Carbonate of Lime after

I 570 PRI S SN ST A et TRl e 1.7804
S e e O N ot s R L L el e 0.7987
Potassa o s L e e L e R Q.1252
L S e et e 2.0344
L e 0.7093
Oxide of Tron and AlAMIA. 3l daes aes o5 o 0.0233
Ik (I AR i S U S S e e A S 3.1929
Sulphuric Acid L e Sl ke ey 0.5160
Equivalent to Sulphate of Lime.................. 0.8772
Organic and Violatile- Matter, ..., v st sdihin 0.5832
Maherali Matter S e 0 0L consBeiela . SRl Ut el 12.8299
Potal Bolideat TToT s ol oot e R AR SN T3.:413T

Biological Analysis: — 227 Colonies in 1 Cubic Centimeter.

The following field-analyses of the Savannah deep-well water,
made by Mr. Burnham, December 15, 1904, was furnished by Mr.
M. O. Leighton, Chief of the Division of Hydro-Economics, U. S.
Geological Survey: —

Parts per Million

Constituents Determined No: 1 No. 2
ChloEmel e et S L e S e e Ve 6 6.5
Total Carbonates as Calcium Carbonate....... 135.0 103.0
Scale-forming Carbonates as Calcium Carbonate. none 750
Alkali Carbonates as Sodium Carbonate....... 143.0 102.0
Total Hardness as Calcium Carbonate......... 138.0 110.0
Sulphunitiexide Lo aaan Th D aaie e o 10.0 5.0
T L oo i Fiw o ol s e e o f et Soe oA T AT e trace trace

e
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Parts per Million

No. 1 No. 2
TEBIE 5 5 o SR e EeR o GRS e QTR S s e none none
@dor, Hydrogen Sulphide .................. I.0 < 3.0
T o R e A o none none

Temperature, F. (estimated)............ 78°

Sample No. 1, from city well, 1,500 feet deep. Sample No. 2,
from city wells, varying from 350 to 500 feet.

From a series of samples of well borings furnished by the Super-
intendent of the Savannah Water-works, the following notes have
been made by the writer: —

1 Fine, sandy clay with a few fragments of fossilifer-
ous limestone, more or less rounded by the motion
OTHIEAVATET . . s o o o vsssmamms o0 = v 5oymnibin el s 55 a1e to 30 feet

2 Dark grayish green marl containing rounded pebbles

and fragments of oyster shells with a few grains
BESIAUCHNIE Ly Ve s sl e Sonees Hataarata o IR
FENBEENSAME s ABOVE: . . < i i cvsvituiante b ol b u il s SGLeboe
S elSame tas: ADOVE: < . o s st oratsm bllans ool o s o

5 Very tough, dark-colored clays with quartz pebbles
-l B e i A AR ST el e =l B o

6 Brownish-colored clay containing dental plates of
rays and minute rhombohedrons of calcite. ... .. 3 a1

7 Greenish-gray clay, containing fragments of shells
anaesatic S teeth oo oo iiainig v s dealn s e o Rk

The same as above; it also contains dental plates of
T U o) e e R e B P T S T20 R
9 Greenish-gray clay, frequently indurated......... Ige
EERR e sanie as above. .. ... cnciee e s s b e o <, o SIS

11 Gray marl with round pebbles and glauconite. Mi-
croscopic examination shows the marl to consist
largely of rhombohedral crystals of calcite. ... .. =380

12 Greenish-gray marl, containing waterworn pebbles

of feldspar and quartz. Calcite crystals are also

T R g e e RS SRe  RE o o T atl
BRI Fca e A8 AHOVE. o\ < v v s eomeins oo wnsnsime s HRo00.
R ICESANIE a5 aDOVE . < < v sbssmasnies s s s siiasn RO
15 Dark-gray clay with a few waterworn pebbles. .. .. S o Tl

16 Dark-gray marl, containing fragments of corals, sea-
BECRITISIEEE. o cuirodnalers e o by i toive st alars o) iielsirs “ 290

143
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17 White, porous, concretionary fossiliferous limestone,
foraminifera, fragments of oyster shells, and
spines of sea-urchins, common................ to 320 feet
18 More or less compact gray limestone, containing fos-
sils similar to those of the overlying beds; also,

a few remains of gastropods................. S LT R
19 White, concretionary limestone with fossils similar
to the above..... o RSNy IR iyea e el kTN T Fhaog:

20 Gray marl, often hardened into a porous rock con-

taining fragments of oysters, pectens, crinoid

stems, foraminifera, and small crystals of calcite. © 410
21 The same as above, except that it contains fewer

CEITIOIH USTEITISY ae s e e cets e MR e AT LR
22 Very white, chalky limestone, made up largely of

(e el B Ges sk A A il 8 o LT o e
23 Gray coralline limestone, containing glauconite and

many:ernoil Btems’, - n T LS TN vt i, T
24 'The same as above; glauconite abundant......... s
25 Dark greenish-gray marl, with glauconite filling

casts of corals and foraminifera. The specimen
also contains fragments of compact coralline lime-
stone, which probably formed thin layers in the
AT e i b g el St B SR e = ET0

Specimens of fossils from these borings, obtained at 510 feet,
were identified by Dr. W. H. Dall, as belonging to the Ocala hori-
zon, which, according to his classification in Bulletin No. 84, U.
S. Geological Survey, published in 1892, is Upper Eocene. The
material from the surface to 120 feet was found to be mixed ; how-
ever, he thought it was “perhaps Miocene.” The number and depth
of the different water-bearing strata in the Savannah wells are not
given; but, judging from the depths of the wells, the first water-
bearing stratum occurs between 300 and 400 feet from the surface.

TyBEE IsLaxp. — The first deep well, constructed on Tybee
Island, was put down by Capt. D. G. Purse, in 1883, shortly after
the completion of the first deep well in Savannah. This well is
two inches in diameter and 240 feet deep. The water rises 15 feet
above the surface. Shortly after the completion of this well, two
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others were bored, which attained about the same depth, and fur-
nished a similar flow. One of these last named wells, which is
located near the steamboat landing at the north end of the island,
is said to be slightly affected by the tides. The water, which is used
largely to supply the hotels and cottages on the island, is of excel-
lent quality, for domestic purposes, as is shown by the following
analysis by Dr. C. F. Chandler, Columbia University, New York
City, 1886: — ;

Appearance in Two-foot Tube, Clear, Very Light Straw Color.
Odor, none. Taste, none.

Grains per
U. S. Gallon

Constituents Determined of 231 cu. inches
Chiorine'in Chlopdes Ll o uu i Do dn S Siiinela: 0.7231
Chlorine, Equivalent to Sodium Chloride........ 1.920
Ehosphateci Bsee v sita L8 b mela b} M0 e L i o trace
N e e T e N none
NI EraTe D e TEs A e R Bt et 1o 0.0134
Bree  AMINONIED - oo o 4 5 5 s moatsm s o s i e o s & 0.0026
Albuiiiriold AIIMONIA 5 & dhe i s s noe et s 0.0035
Hardness, Equivalent to Carbonate of Lime before

DO () e Helne o o ey im0 5.6327
Hardness, Equivalent to Carbonate of Lime after

Botin e ol R e e R RS 3. 775
Serdam ERe e il sea il S RETCEL o S W L T A o T I.3464
DG DT L g e e 0 il s § P e ips, gt (e A S A Vol 0.1844
e o i A b et s L PR Rl R (R B Y 1.8142
N e eI St e S R e et 1.0322
Sesqui-oxide of Iron and Alumina.............. 0.0233
GRS b, Bt e 2o S b e SR S D e 3.4902
SuUlpBUTICEACTH Jo i siate s o sl e ks <y oer sl als 0.5601
Equivalentito.Sulphate of Fime. . Ml oo e 0.9675
Organiec @nd Volatile Matter. .. .00 b el 0.5832
Mineral Matter Sotele Sl o b o s 6.4152

EotaltiSolidsiatsreoRiEREEs i S S 6.0084
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Analysis of water from Tybee Well made by Prof. H. C. White,
of the University of Georgia, in 1885: —

Solid Matter Dissolved Grains per U. S. Gallon
I RO R ALENOTRITIIC oo s uara v s s, 8 siassaiste i ol & 6.1328
i TEES (3E Sfo e bkt s SRR S I.4411
PR G e s s 2.1263
SRR (0 ] B PR e 0.7542
S B A e T AR R 0.0563
R T A TR OTRLTOTIN - 5 (o o s st avwiasaiararsli e« 2 s 0.0180

0

0

o]

o)

Sl i 1 SroriR oS R RS e 1232
U g0 0 anon e oot n b TN ek e e .0033
‘ Organic Matter and Combined Water........... 1022

} MO Solds ISSolved & .uivaivi s o sssmnmnssssis 1
Nitrates, free and albuminoid ammonia practically none.

.8198

| The following additional notes on the Tybee well, made by Mr.
| W. W. Burnham, has been furnished by Mr. M. O. Leighton, Chief
J of the Division of Hydro-Economics, U. S. Geological Survey :

The Tybee Artesian, Ice, Water and Irrigation Company’s well
is located near the railroad, on Tybee Island, about 13 feet above
sea-level. The well is three inches in diameter, 158 feet deep, and
barely furnishes a flow during low tide. The water from this well,
which is sulphureted, is used for boiler, irrigation and general do-
mestic purposes.

The Fort Screven well, put down in July, 190z, near the center
of the reservation owned by the United Sttates War Department,
- .15 six inches in diameter and 156 feet deep. It flows about 42
gallons per minute; but, like some of the other wells on the island,
it is affected more or less by the tides. The water is used to supply
Fort Screven. The field-analysis of the water from this well, made
by Mr. Burnham, is as follows: —

Constituents Determined Parts per Million
B I . - . - oieis bt s 5 e s 6.
Total Carbonates as Calcium Carbonate. ... .. 103.0

Scale-forming Carbonates as Calcium Carbonate 12.0

Alkali Carbonates as Sodium Carbonate. ... .. 06.5

Total Hardness as Calcium Carbonate. . ...... 124.0 '
e T et RS 5.0 (estimated)
B e = e e e s mscasannenronans .- 0.5 (estimated)
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Parts per Million

@dor, Hydrogen Sulphide- 5ok is il vain. 2.0
ROl ) o T e 6 o s s B e s i none
ENTDIGIEYT G o5 s caleos sie s i Slsimie i 5 5 wriess 5
Temperature, F. (estimated)............ 68°

Another well, on the Fort Screven reservation near Tybee rail-
road, is one inch in diameter and 8o feet deep, and flows from 10
to 30 gallons a minute. The field-analysis of the water from this
well, by Mr. Burnham, is here given: —

Constituents Determined Parts per Million
O ko e e e 9.0
Total Carbonates as Calcium Carbonate. . ... .. 107.0

Scale-forming Carbonates as Calcium Carbonate ——
Alkali Carbonates as Sodium Carbonate. . .....

Total Hardness as Calcium Carbonate........ 124.0

SiE i T Lt ot R R e SRR T Sy 5.0 (estimated)
Tron A e e el e e ST OR A B L I e 0.5 A
Odor, Hydrogen Sulphide ................. 2.0
Eolopasus stc i o 18 ke R L R et N none

LerBidity konklam e s afas U By St P
Temperature, F. (estimated) ........... 68°

Mr. Burnham reports 15 wells upon Tybee Island; but he was
unable to secure any data concerning the formations penetrated in
any of these wells. The lower water-bearing strata of the deeper
wells of the island are probably Miocene, and the Upper Pliocene.

PooLER. — Mr. Burnham reports four wells at Pooler; but he
was unable to secure any data, whatever, concerning them. A sam-
ple of the water, taken from Mr. E. H. Newton’s well at this place,
was analyzed by Mr. Burnham with the following results: —

Constituents Determined Parts per Million
Chlories SE et i e s el b e v e s 6.5
Total Carbonates as Calcium Carbonate....... 105.0
Scale-forming Carbonates as Calcium Carbonate 0.0
Alkali Carbonates as Sodium Carbonate. ... .. 112.0
Total Hardness as Calcium Carbonate........ 110.0
Sulphiurr Reioxlde: o s 5w G ac N esivten A9 5.0 (estimated)
5 P T D S R R L T o e i B trace
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Parts per million

Odor, Hydrogen Sulphide ................. 4.0

(6153 Lo R R R no‘1‘1e
LT b oo n R R
AT, LR 78°

CHATTAHOOCHEE COUNTY

"~ Chattahoochee county has only one deep well. It is located on
Mr. W. C. Bradley’s plantation, in the western part of the county.
~ The well, which was put down in 1897, is reported by Mr. Bradley
to have a depth of 700 feet. It is four inches in diameter, and the
~ water comes to within go feet of the surface. The well is said to
have a capacity of about 600 gallons per hour. The water is used
for general domestic purposes.
The formations passed through, in boring the well are reported
‘fa, consist of clay, sand and marl, no hard rock having been en-
countered. One water-bearing stratum occurs at 285 feet; the
 depths of the others are not given. The well penetrates the Creta-
‘taceous for its entire depth.
- The domestic water-supply of Chattahoochee county is obtained
argely from shallow wells. No springs of large size are reported.
he county is underlain wholly by the Cretaceous deposits, which
are usually unfavorable for springs of large size.

A1

CLAY COUNTY

- The only deep well, so far put down in Clay county, is at Fort
es, the county-seat. The well, which has a depth of 650 feet,
s constructed in 1885 by the town of Fort Gaines, at a cost of
bout $2,000. The diameter of the well varies from three to four
ches. The water rises to within 20 feet of the surface. Dr. J. W.
pencer, in speaking of the Fort Gaines well, says:* “The record of
ell is lost; but it reaches a depth of 650 feet. The lower 350
O feet of these strata belong to the Ripley, or Upper Creta-
stem, which is overlain by the impervious beds of the Lower
¢ limestones.”

eport of Progress, Geological Survey of Georgia, p. 79, 1801
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The water from the Fort Gaines well is said to be very whole-
some. The following is an analysis of the water, made by Dr.
Edgar Everhart, Chemist of the Geological Survey of Georgia: —

Parts per Grains per

Constituents Determined Million U. S. Gallon
Silfeae s LD R e S S 16.10 .939
Sulphur Trioxide. , oo doph b s inn e 7.84 .430
Carbon DIORIAe . «oi o0 s avum s it o o 118.80 5.0930
Phosphorus Pentoxide ........ S s 4.75 =T
Ehlorines I I o el D e 20.40 I.I90
Iron Sesqui-oxide and Alumina........ 3.56 .208
SiITi Wi oy A et Cot i N D R R b 9.94 .580
Magnesia ........ Be Ry ) frel it DT . I35
15 (o] e S A T e L e e T ) 10.94 .638
e L A Sl S e e S LS 102.70 5.989

Probable Combination
Potassinmi Chloride . - . iilde s v vs o 17.22 1.004
Sodium Chloride ....... St s s s 20.00 1.166
SO SUIPHATE 5 L V' aie dammiin s st aublara 14.68 .856
Baditin 'PhOSpRate .. & .ovioilloi o sesnin 6.88 .401
Soditty Garbonate i b e s i s 146. 50 8.544
Magnesium Carbonate ................ 4.85 .283
Calcium ‘Carbonate ... Jis s sderrres 17.75 1.040
Tatal Shlidg oo Ll asiingrs L la i o) 247.54 14.435
Free Carbon Dioxide ................. 47.65 2.770

As all the southern portion of Clay county is underlain by Eocene
beds, springs, of considerable size, are probably of common occur-
rence throughout tirat section; though their location and ownership
have not been reported. Shallow wells, varying from 15 to 6o feet
in depth, are the main source of the domestic water-supply. In the
absence, or in the thinning of the Columbia and the Lafayette sands
and clays, these wells obtain their water—supply from the underlying
Cretaceous and Eocene beds.

COFFEE COUNTY.

The only spring, of any importance, reported in Coffee county,
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is the Gaskins Spring, located on the edge of a swamp near Seven-
teen-nnle Creek, about two miles east of Douglas: The spring has a
moderate flow. Its water is used for general domestic purposes and
for bathing, a bath-house being located near the spring. The
main water-supply in the county, for general purposes, is obtained
from shallow wells.

The only deep well reported in the county is at Douglas, the
county-seat. ‘This well, which belongs to the Douglas Ice and
Power Company, was completed in August, 1go2. It is a six-inch
well, 409 feet in depth. Water-bearing strata are reported at 325
and 390 feet. The static head of the first stratum is said to be 130
feet below the surface, and the second, 170 (?) feet. The record
6f the well, furnished by the Company, shows that clays and sands
were penetrated to a depth of 130 feet, below which sand and hard
rock continue to the bottom. The analysis of the water from the
Douglas deep well, made by Dr. Edgar Everhart, in the laboratory
of the Geological Survey of Georgia, is as follows :i—

Parts per  Grains per

Constituents Determined Million U. S. Gallon
L o S R 83.43 4.865
RSB irioxide ... ... .iininnan 2.16 .130
T I DHES S e R P S 156.40 9.120

pgspHoOtHs Pentoxide ...oocvvucae vus I.50 .087
IR 5 oo R B 10.20 .595
Iron Sesqui-oxide and Alumina......... 33.81 1.972
B e i~ = s oon s e vie e s e menion 48.31 2.817
%_agnﬁsxa .......................... LI 75 .685

RS 5 s S s R P 5.56 .324
L g e U 15.75 .918

Probable Combination
Potassmm RQETEERIBRE . .0 L by o 8.81 .514
Sotlium Chloride .................... 9.90 .577

iimiSulphate ........ ol S i 3.383 .224
B Phosphate .................. 2.17 SE27
B Cathonate .................. 13.49 .787
agnesmm EASDOIANE. ooyl s o s 24.68 1.439
EERMCarbonate .......... 00000, 86.27 5.031
o B TR 266.39 I5.535

‘Free Eitbon Dioxide .......cvv0vens. 99.92 5.432
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The water-bearing strata in the Douglas deep well are probably
Eocene; while the water-supply of the shallow wells is obtained
from the Columbia and Lafayette sands and clays and the under-
lying Miocene beds.

COLQUITT COUNTY

The shallow wells of Colquitt county vary from 15 to 50 feet in
depth. They obtain their water-supply chiefly from the Lafayette
formation; though, in some instances, they no doubt enter the un-
derlying Miocene beds. This class of wells appears to be the main
reliance for the domestic water-supply. The springs of the county
seem to be few in number and of little importance.

MourrriE, the county-seat of Colquitt county, is supplied, at
present, with water from deep wells. There are two of these wells,
one of which was bored in 1897, and the other in 1go2. The well,
put down in 1897, is six inches in diameter and 571 feet deep; and
the one, put down in 190z, is eight inches in diameter and 506 feet
deep. The water in these wells rises to within 240 feet of the sur-
face. The only water-bearing stratum reported in the wells is 486
feet from the surface. :

An analysis of the water, made by Dr. Edgar Everhart, Chemist,
of the Geological Survey of Georgia, is as follows: —

J Parts per Grains per

Constituents Determined Million U. S. Gallon
Siheafie ot sl e bl R G 23.44 1.367
SulphundPriexide o 2ls oL sl Sl s 10.33 .600
Carbon Dioxideria ik ciaiomhids o bl sismie 142.00 8.280
PhosphorusiPentosede & il luslias sl trace trace
Bl Te i M- oot stheglcvalbiis o m Q.52 .554
Iron Sesqui-oxide and Alumina......... 6.17 .359
VAV n (S e M e e e PR e 24.60 1.435
Magnesia .5 Soihoutiie co b slaivoniaiehs sis 12.28 . 716
POtASHE s wie ot AT § S0 o e R 32 772




Parts per

Probable Combination Million
BotassimiChloride .. ......ccocvnenss 20.00
G T i N 1.18

© gl T N S AN e SIS SR 17.37

0¢ REEERhate 10 03 S o sl b trace
BHIBIMEECATDONALE © . oo v oo vvnnnannents 41.65
SEemlEatbonate . L. aivsavass o 25.79
................... 43.93
........................ 159.53
@arhontDioxide. . . ..o cvvvnids s s 01.87
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Grains per
U. S. Gallon

1.166

.069
1.013

trace
2.429
I.408
2.562

9.302
5.358



CHAPTER VIl

DETAILED DESCRIPTION OF THE UNDERGROUND
WATERS OF THE COASTAL PLAIN BY COUNTIES
(Continued)

DECATUR COUNTY

Decatur county has several large springs, only two of which have
been visited by the writer. One of the springs, here referred to, is
located in the southwestern part of the county, near the mouth of
Spring Creek, about 20 miles south of Bainbridge. This spring,
which furnishes several millions of gallons of water per day, is in
the form of a nearly circular basin, many rods in circumference and
from 10 to 30 feet deep. It is noted for the transparency of its
waters and its large flow. The other spring, referred to, is near
the left bank of the Flint River, about five miles south of Bainbridge.
This spring, like the one near the mouth of Spring Creek, is also in
the form of a basin; and it likewise furnishes a large volume of
water. So remarkably transparent is the 'water of these springs,
that, when on them in a boat, one feels as though the boat were
suspended in mid-air. Fish, at a depth of 15 feet or more, are dis-
tinctly seen, and their specific markings can be studied almost as
perfectly, as if they were in an aquarium. The transparency of the
water of these springs would seem to indicate, that they come up
from considerable depth, and have no direct surface connection with
the numerous limesinks often met with throughout the county.

In addition to the large springs of Decatur county, it is also fairly
well supplied with small springs, which furnish ample water for
domestic purposes. The water of some of these small springs

(86)
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carries iron, hydrogen sulphide, etc., and is regarded locally as pos-
sessing medicinal properties of value.

Decatur county, owing to its being underlain by rather porous
Eocene limestone, is noted for its many limesinks and underground
streams. A good example of these subterranean streams may be
seen at what is known as Forest Falls, seven miles north of Whig-
ham. At this place, a brook of sufficient size to run a mill, disap-
pears underground in a limesink, after a perpendicular descent of
8o feet. A few miles further to the north, at what is called the
“Water Falls,” a second stream disappears underground in like
manner. At the bottom of some of the deeper limesinks, east of
the Flint River, are occasionally seen rapidly flowing underground
streams. More generally, however, the sinks are partially filled with
water, and form beautiful ponds, well stocked with fish. During
the dry season many of these ponds are drawn off by the under-
ground streams, with which they seem to be invariably connected.

The domestic water-supply of Decatur county is largely obtained
from shallow wells, which vary in depth from 15 to 60 feet. The
water of these wells is usually soft, when obtained from the Lafay-
ette or Columbia formations; but, when it comes from the under-
lying Eocene or Miocene beds, it is frequently hard. The deep wells
of the county are at Bainbridge and Donaldsonville.!

DoNALDSONVILLE. — There are several deep wells in the vicinity
of Donaldsonville ; but no satisfactory record has been received from
any of them. The following notes are made from samples of one
of these wells, furnished by Messrs. J. C. Cole & Co., well con-
tractors: —

RV ari-colored sanids and clays. ., i . .o spins sev s to 45 feet

2 Sand and limestone, the latter made up largely of
I eI SR i, i o oo i i e e rats S e e RS C Oy

B Rine white sand and elay. . .covsisssssissnmnaes SETADN S

The character of the water, obtained from the Donaldsonville
deep wells, is shown by the following analysis by Prof. H. C.
White, of the University of Georgia, kindly furnished by the Chat-
tahoochee Lumber Company: —

T Since the above was written deep wells have been put down at Whigham and Cairo in Grady
County, formerly a part of Decatur Connty.
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Constituents Determined Grains per U. S. Gallon
Chiptiaecess Ju = Ars (5L d s i Ut L DR et 0.5320
Equivalent to Sodium Chloride.............. 0.8778
TEAE S W A I AN Gl 120 T NS 2.1433
ViaTmesialt wre f e e b o T e eyt LS 0.6124
D e A B R 0.6517
Patassak s et b e e e A b 0.0962
Sesqui-oxide of Iron and Alumina............ 0.0146
S s et L e R 2 238¢
Suiphtric Anhvdridest e i S ni e 0.5421
B e ) L e e SO T e B S D e 11 e none
DHEItRS i R T G e eiats i ot none
Nitrogen 1t Nitrates .. s st aantingdiy v 0.0136
Bree Admmeniar L DLSih Do alml St i sl none
Albaminoidl Ammonial oo i s s i 0.0012
Hardness before boiling equivalent to Carbonate

(ol B s O S A L R e AT 4.1232
Hardness after boiling equivalent to Carbonate

OF TR, s e ronians aovs e o e s 1.9025

BAINBRIDGE. — (Elevation, 118 feet above sea-level.) Two wells
have been sunk at Bainbridge, one of which is reported to be goo
feet in depth and the other 1,325 feet. Three different water-bear-
ing strata are reported in each of these wells. The first stratum
occurs at 280 feet, and the second at 370 feet from the surface.
Both of these, which are said to be cavernous limestone, yield a good
supply of water, which rises to within 50 feet of the surface. The
third water-bearing stratum is reported to be a quicksand below the
limestone ; but the depth is not given.

Dr. J. W. Spencer, formerly State Geologist of Georgia, makes
the following notes on the Bainbridge well :'—

“rr siSand andielayeyisand ..l s T E e S 75 feet
Limestone (the upper 200 feet the softer); no clay
3y (o e e e A e S A o 5.5 i i O
3 Sott LInestone ..ol r i v et e et ST g0
4 Quicksand:to bottomi of well. .. .. oo cativne oo, 7R

“A second well was sunk within three feet of the first, which
penetrated below the limestone to a depth of 425 feet in quicksand.
Sharks’ teeth, lignite and pyrite concretions came from some of the

I First Report of Progress, Geological Survey of Georgia, p. 53, 1891.
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layers of sand. Several cavities in the limestone were passed
through, the deepest being three feet.”

The following analysis of the water, made by Prof. H. C. White,
of the University of Georgia, has been furnished by the town au-
thorities : —

Water from the First Well

Solid Matter in Suspension Grains per U. S. Gallon
OIS CSUISORITE - e sl s ool issiasadn aiin o e 4iatie 0.791
eAnTEIatter-1.0: 4.0 oAt 8 s b e o ke s s bl I.150

T sl antrire e S e i T i e S I.941

Solid Matter Dissolved
warbonate of Timeis .o o il Soilnl s S 8.215
SEIDHAte OF SOAE. e /v.d 8 o mebrajo diardiaaio = o o ks 25202
Slonbirn (C1alfoTm (aleaine s oA VERSRTL RSl o 2.005
Siflpnatelaf ameisiin L Sl e e 1.156
Sulphate -0f Magnesia. ... . 1. i aemoimies s e 1. 323
BEARET. o i S mn i8) e s ela re e 0.229
Organic Matter Undetermined ............., 0.012.

HlaEa IR - e e e e e v 16.222

Water from the Second Well

Solid Matter Dissolved Grains per U. S. Gallon
GEhonate Of TATNe!, | ..o i o s aeiiae ot = ass 3.6146
Sathoratelof Sada =7 Ll e et e 4.6521
O OEIMECHTOTIAE | o tiiaidie s s 5 =imicitSaiats ekt ol bia 1.6543
SUIPTAtETOf SOAR . ucloinii s oo 558 Fommasiy s s 1.8562
St RS R s L e e R e i 0.7543
Siilphate of WAPTESIa . s v oo eialeiare sli s o o 6 0.0424
@ELDONATE OF 'ITOTL 1 /aossialo s b s o 5 s ST GbI Ty 5L acaty 0.0114
tliCate o E Doda . oo e v et e s B e 0.1013
ST GNP, ¢ T e el bore S, e e 0.1875
@rpanic Matter and Water. . .....owiuen v 0.0350

stz o s e e S e 12.9297
BreePAMMONIa |5 . hinasn s b ait none
B AMITOI AMMONTA L i e it s os s s, 5 trace

The water-supply of the Bainbridge and Donaldsonville deep
wells appears torbe obtained from the Vicksburg-Jackson limestone.
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DODGE COUNTY

Two deep wells are reported in Dodge county, neither of which
furnishes a flow. One of these wells is at Eastman, the county-seat,
and the other, at Chauncey, a station on the Southern Railway, sev-
eral miles further to the southeast. They both probably obtain their
water-supply from Eocene limestone.

EAsTMAN. — (Elevation, 357 feet above sea-level.) The well at
Eastman is 529 feet deep. Its diameter is 4 and 6 inches, and the
water rises to within 115 feet of the surface. Two or three different
water-bearing strata are reported in the well; but the present water-
supply is said to be obtained from sand 529 feet from the surface.
No record of the well-borings was kept, and nothing is known of
the formations penetrated, further than that they consist of sand
clay and hard rock, the latter being most abundant, and in places
consisting largely of boulders, which greatly interfered with the
drilling. The well, which was put down in 1894, furnishes daily,
to supply the town of Eastman, about 30,000 gallons of water.

Dr. George F. Payne, formerly State Chemist, furnishes the fol-
lowing partial chemical analysis of a sample of water from the
Eastman well :—

Total Solids per U. ‘8. Gallony, isi s censnssass 15.16 grains
ST OmIE & 23 %
Free Ammonia in Parts per Million........... .004
Albamirioids & % e s .02

CHAUNCEY. — (Elevation, 300 feet above sca-level.) The
Chauncey well, owned by the A. B. Steele Lumber Company, is six
inches in diameter and 525 feet deep. The water rises to within
70 feet of the surface. Mr. R. J. Edenfield, the well contractor,
reports only one water-bearing stratum at 300 feet. The record of
the borings from this well showed, that it penetrated beds of sand,
clay and limestone, with an occasional layer of flint, one of which
attains a thickness of more than 10 feet.

Dodge county lies wholly within the Eocene area; and it prob-
ably has numerous large springs; though no information is at hand
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concerning their location. Nearly every farm-house is said to be
supplied with water for drinking and domestic purposes from
shallow wells, which penetrate the Lafayette or the underlying
Eocene deposits. The water from these wells is usually quite whole-
some and free from mineral impurities.

DOOLY COUNTY .

This county has been quite extensively explored for water by
deep borings, which have, in all cases, been successful in obtaining
large quantities of water. In many instances, these wells are flow-
ing. Especially is this true of those located near Coney, in the west-
ern part of the county. The water-bearing strata in all the wells
appear to be Eocene. A sea-urchin, brought up from one of the
Cordele wells, at 225 feet, has been identified by Dr. Dall as be-
longing to Ologocene; but the exact horizon is not given.

CoRrpELE. — (Elevation, 336 feet above sea-level.) 'The first
deep well at Cordele was put down by the town council in 1890, at
a cost of about $1,000. The water of this well, which is said to be
550 feet deep, rises to within 20 feet of the surface. Mr. E. R
Hathaway gives the following record of this well: —

R SeilNclav.and fchalke?, Lo Lo 08 B et SO 40 feert
PREGaTse Tecl SANAIT, L 0k o o uieediale o i s & thniSleiereloie e o dinTars 6o
3 Loose boulder rock, through which the tubing was

driven (fine white sand was also found) to......... 68
4 Different colored marls (clays or true marls (?)) to...168
5 Limestone and shell rock, with an intervening layer of

T (]S RILDI P eyl ) o v & fommnrs o a el Tols 0 e A s ot 400
GRSt and shell tocle 1o, . . v onuricnis s s o bemmas s A
7

Quicksand to

The water, which contains hydrogen sulphide, comes from the
quicksands below the limestone. This is the only water-bearing
stratum reported in the well. At a depth of between 200 and 300
feet from the surface, a cypress log, about two feet in diameter, is
said to have been penetrated by the drill.

A second well, sunk by the town of Cordele in 1900, is eight
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inches in diameter and 400 feet deep, and furnishes daily about
300,000 gallons of water. The following analysis of the water

from this well was made by Dr. Edgar Everhart, Chemist of the
Geological Survey of Georgia :—

Parts per  Grains per

Constituents Determined Million U. S. Gallon
TR < 1 caes e s et s S st = IT.45 .668
Sulphtr Prioxide .o .q . visasenanssse 3.68 .215
Carbom DIoRIE 0 0% o hnlare e s sls 99.32 5.792
Phosphorus. Fetitoxide . . il ietah = trace trace
Ehlasine! L0 it e e I 5.60 4327
Iron Sesqui-oxide and Alumina........ 2.94 JI7T
I e e A N T RS R T e 613 3.3580
IMAPTIESIA 0. o ciaebal hrsinsiareals  siereiede s 1.85 .108
35S e e o ST [ e B R D TR . 10T
CONHAEL N e e (L SR PN Bl SRR S 4.27 .249

Probable Combination
PofassiumiGhloride 7555 s dnnmnindin 2.74 . 160
SaditmiGCRIOEde 5 s st 7.08 413
SaditimSulphate 2 s o i lanh s 1.16 .068
SodimnzPhosphateiie et S b b iha s trace trace
Magnesiiim Sulphate ... ..iiiiaeaes. 5.35 .324
Galcinm Sulphate s s s ssierw i v s B2 .0I3
Ealcinin Carbonake s v e S ST 109. 45 6.333

Tetal Saltdal 3" Sl Sl o s s 140.60 8.200
Free Carbon Dioxide | o b v e ds 51.16 2.984

CoxEy. — The well of Mr. S. W. Coney, put down in 1896 to
supply water for domestic purposes, is six inches in diameter and
278 ieet deep. 'The water rises three feet above the surface, the
flow being about 15 gallons per minute. There are two other wells
at Coney, one of which is owned by Mr. J. B. Lewis, and the other
by Mr. J. M. Campbell. ; The former well has a depth of 360 feet,
and is said to have struck water-bearing strata at depths of 150, 225
and 340 feet. The water of this well rises to within six feet of the
surface. The Campbell well is only 285 feet deep, and is reported
to have penetrated several water-bearing strata, the last of which
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is near the bottom of the well, and furnishes a flow four feet above
the surface. The contractor of the Campbell well has furnished the
following record: —

AN Ohen s G R H

O

e oW Clany el i S e e S ) 20 feet
EOEIRINTESEONE £00 . o i v via s Wosiet wiaistonantaiais ¥ o e biets 4Ec
Eed v compact: Hmestone 10, « & . o funeiwsine & o4 s Bps
Limestone containing shells to. ................ (o i
ke b e e e A s e U e e TR0 s
Eard, compact limestone t0. : i .. owcans =5 v o de )
BIHERCIaVETOE . 5 ws feie s o o s s aieieta s Sim e TAG: 1
Wimestone With' Shells E0warvn « « o v lapnianan ot oa s c20@.

Marl and coarse sand to bottom of well

The well of Daniel Wells is located three miles west of Coney,
and has the following record, furnished by the well contractor from

memory : —
RV OWAICI AN - o s /i il b o eecs o o o b s et e e i 12
IR € SEEUIE T el o L oot e i oLk e o e 40
EERSUbterTAnean Cavity £0. .vcaose s o s woiveiiomte Sire 48
ab L (e £ S A U b s Bt o ) i 56
SR CODLES Y0 . oo L s sl s s & 6 s eralserensiatats whats 61
B e e o e sl e e et 89
PRI 1S SON e 10 o s s vs o b ssiays s s s 0 Sataeaa 91
BN TSERCIA W 00 i 0 o e iieiiaiainte <o o) Sttt e il i
SRR TIESEODE 0 o0z s i «ers e svanayilione o 515 s esraralatutabe ol ot 145
10 Dark-colored sand, with shells and sharks’ teeth, to.216
B IRTHEE (78 a R a Ie ARINS SR o B B P o MR O 217%%
el colored sand 10, . . oot Cania o b L 22014
ESMITIIESTONE £0 5 - o o oo poie s &5 cviommiiale 5610 o % i ()

feet

i

This well is three inches in diameter and 336 feet deep. A num-
ber of water-bearing strata are reported in the well; but none fur-
nished a flow, except the one struck at 336 feet, from which water
rises five feet above the surface.

Mr. P. C. Clegg's well, six miles west of Coney, has a depth of

216 feet.

per minute. The record of the well is as follows: —

It is four inches in diameter, and flows about six gallons
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L sGraycandyielayEdon et e s e L 15 feet
2 or Bluesebiystoishi s, o T SRS N oo Ehid L T BT g6
R I ICSEON TG it oy by cee L AR T e TR S B2 P TOSL
A e E oA TsesaTid Stom i el L S S e L e Tz
& . Fossiliferous Lmestone 0. s, v o a's oo v vnioinisoits oo 143
B B e R A O S U O T S st i e s s s 193+
i Shellirockandcomalito. « o s a5 e faimin i e s we sl e o 2001 1
8 Flint, in thin layers of limestone to bottom of the well

Water-bearing strata are reported in this well at depths of 60, 96
and zoo feet; but no flow was secured, until the drill entered the
limestone near the bottom of the well. This furnishes an abundant
supply of water, rising four feet above the surface.

The well of Mr. James Byrom, which is located near the Flint

River, a few miles northwest of Coney, is said to have penetrated the
following strata: —

I Yellowiclay tois o ohani v s A b askan R e 54 feet
aitloimestone 1o, 1 s e ms il b Rt
R G s ¢ e R R (S A e OO
43 iimestoneilo el 2k s s a o n s S e S ) 100
S ORI R0 0L o e i s s B A vas ETA: i
GuBlaishilelzvite il ol o b S sl Bhis o E N (7
74 iDarle-coloredisand ton L sl i iataneidhismh i e o e s 254
IS5y =Cha o) Lo o D e e R R e e B 2661
O AQEETSta, L) e o C e, o B SR, et b e Ol Y 265 .
TOCUHEIESIONS W0y L a e ok e sie ke S Rt am L 272
e EUoRe v v e e S R SRS e el Bl S 274l
12" Rinerwhite sand ton o4 v e St e sl 302, "¢
e e o T
14, Dark-colored sand and pebbles! . .: . cuoiie v vmmmns (?)

The Byrom well is two inches in diameter and 360 feet deep, and
furnishes a flow eight feet above the surface. Five different water-
bearing strata are reported in the well, but their depths are not
given. '

RicewooD. — (Elevation, 358 feet above sea-level.) 'The Par-
rott Lumber Company, some years ago, put down two deep wells
at Richwood, to obtain water for steam and general domestic pur-
poses. These wells are six inches in diameter and 170 feet deep.
The first water-bearing stratum is said to have been struck in the
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wells at a depth of 85 or 95 feet from the surface; but the main
water-supply was obtained from a stratum at a depth of from 130
to 170 feet, from which the water rose to within 40 feet of sur-
face. During the time the Parrott Lumber Company was operating
its plant at Richwood, these wells are reported to have furnished
about 75,000 gallons of water daily. Long droughts are said not
to have materially lowered the static head of the water in either of
these wells. Hard rock is reported from 60 feet to the bottom of
the wells.

A third well at Richwood, belonging to Mr. H. R. Teal, has a
depth of 100 feet. It is four inches in diameter, and the water rises
to within about 35 feet of the surface. Mr. Teal gives the follow-
ing record of his well: —

laviwithisome:sand .. oo Sado ekt Do to go feet
ay

IS TRTeRE bRy o, Wl o S S o £ 06
SANARWAtE-DEATING . e 6 e eiaeienee e e ETeg

Un~apiLLA, — (Elevation, 412 feet above sea-level.) The deep
well at Unadilla was completed in 1896. It is three and a half
inches in diameter and 189 feet deep. The water rises to within 8o
feet of the surface. Mr. E. J. Wilson, the well contractor, has fur-
nished the following notes: —

i edisandyclays te. s o R ST e 50 feet
AR Ock 1n the form of DOUIdErs. o . oo v vieimieinisos v saa 66
% G s R e T sl s s e S PR TEOF
4 Sand interstratified with hard rock to........... 18 “

At the depth of 150 feet from the surface, the water used in wash-
ing out the drill borings disappeared. This was accounted for, by
the cavernous limestone, struck at that point. The only water-bear-
ing stratum occurs near the bottom of the well. Three thousand
gallons of water per hour, the capacity of the pump, have been ob-
tained from this well without lowering the static head. The water,
which contains hydrogen sulphide, is used for general domestic
purposes.
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PENIA. — (Elevation, 375 feet above sea-level.) The Penia deep
well is four inches in diameter and 320 feet in depth. The water is
said to rise within 120 feet of the surface. No record of the well has
been obtained.

FENN. — The deep well at Fenn, owned by the Ensign Lumber
Company, was completed in 1891 at a cost, including pump, casing,
etc., of about $1,000. It is an eight-inch well, 160 feet deep. The
water rises to within 20 feet of the surface, at which point it is said
to remain throughout the year. The strata penetrated are not re-
ported.

ViENNA. — (Elevation, 319 feet above sea-level.) 'The well at
Vienna, the county-seat of Dooly county, has a depth of 180 feet.
The water, which is used for general domestic purposes and for
irrigation, rises to within 12 feet of the surface. The well furnishes
150 gallons per minute, the capacity of the pump. Hard rock is re-
ported to have been penetrated ; but its depth from the surface is not
given.

ByroMVILLE. — The Byromville deep well, put down by the
town authorities, is two and six inches in diameter and 1,100 feet
deep. The water rises to within 17 feet of the surface, or 347
feet ( ?) above sea-level.

Mr. W. H. Byrom furnishes the following record: —

T Sartdielay oL S e R Ee e e to 40 feet
=g 4l e oo R I P s Bt O B
3. Mibitersand o e o, s e 2 s e a e R R YR
e O S e A S e e e Tt LT
ceER o el e L o s AT LA
e PO e (AL ke D SRR S S R LR P IR gt
FRURBCIR e B, E g b e O RRR s TR S & 2?8 “
B MABNS I ot s L O e i e CEtoTe Nt
O SANHeTORle Rt fole wos S0 NSNS RT PO S 2T8N
10 Blle Marly o il s e s e S22
TT e Satidaes i bt S it a s e e TR 27 e
A S i 0 Te e e e o i T RO
T3 Band eI B S N SO Te |11
s P e R T e e el S el R e
Lo BAnd TOCK sttt siara viararbastotats R ey ist e tatate SRS s e
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WADE'S SPRING, NEAR QUITMAN, BROOKS COUN . GEORGIA,
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TGV ATl ClAY L L sl s sl S et e bt to 454 feet
IR IORTTIAE] o s ot oF frms omle e 5, b oo w ook R T
PRRNSard and Marl o ... omeie s nsivimsiees e o 1636
EORBIGonite and Water .. .vivan o i neaons sonns s el
ZomeMar] and sand e e s o nens .. T T g
b ardisand s s T aes e s als 5 s
oS AT AN Water s i el s et . oogag o
20 Ak R v r? e GIREPEt HlideiKe) B8
S ST R R T ST e S T
S R R S S S S e P

PiNnErURST. — The public well at this place has a depth of 318
feet. The water rises to within eight feet of the surface, and is said
to be of excellent quality. No record of the well has been secured.

ARrABIL. — (Elevation, 399 feet above sea-level.) Mr. R. A. Bed-
good’s well at Arabi, sunk in 1890, is six inches in diameter and
208 feet deep. This is a non-flowing well; but the height to which
the water rises is not given. Successful deep wells have also been
put down in Dooly county at Ada and Sibley; but no satisfactory
information has been secured concerning their records.

There are several large springs in Dooly county, one of which
may be seen near the corporate limits of Cordele. This spring,
which furnishes several hundred thousand gallons per day, formerly
supplied the town with water. It is located on the bank of Gum
Creek, and is protected from overflows by a stone wall. The water
is clear, and, though hard, appears to be of good quality.

DOUGHERTY COUNTY

Dougherty county has a large number of deep wells, nearly a
score of which are located in Albany, the county-seat. So numer-
ous are these wells in Albany, that it is frequently spoken of as the
“Artesian City.”

A1BANY. — (Elevation, 172 feet above sea-level.) The Albany
wells vary in depth from 300 to 1,320 feet. The deeper wells pene-
trate two or more water-bearing strata, the lowest of which furnish
water rising 30 feet above the surface. Mr. Charles Tift, formerly
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Superintendent of the City water-works, and who has made quite a
study of the deep wells of Albany, states that the first water-bearing
stratum in these wells was struck at about 300 feet from the surface,
the second, at 660 feet, and the third, at 1,320 feet. Only the second
and the third strata furnish a flow. The following log of one of the
Albany deep wells has been furnished by Mr. Tift, to which is added
the notes of Dr. Wayland Vaughan, of the U. S. Geological Survey,
on the geological horizons : —

Crry ArresiaNn WELL, No. 2

Bored by Mr. E. F. Joyce Log by Mr. C. W. Tift
Redielay: D Aalnahics S8 St s s from oita” zodk
Tiaht coloted olay 5. i ot ol Fe vt & Tl IO S s
Coavrsesandt |((Vickaburghor s i i ian 3 e A s
Light-colored clay and coarse quartz sand... e Ny
Limestone, orbitoides, at 150 feet, and from

E60 Totooe ee . uldien BSa TRl i ZIE A Ra O8] i

Gray limestone, orbitoides, echinoid, bryozoa,

terebatula; some shale from 230 to 240

feat) I aNE Sl Cart (TR e W S N e £ 200, ZRers
Gray sand with comminuted shells (ostrea) . .
Some shale, coarse sand, shells and sharks’

Teethdat e s e e S R G 311
Hard layer, ostrea divaricat@. . .....ovov o, e I hrE2eNs
Oatypo diomeatn Bl 4. s Sobbsm it st 230
O'stren, alabammenis at. . o oo d s 3400 ¢
Shale or marl, water veinat............... 350 “
Ostrea divaricata and alabamiensis at. ... ... 363 -
Bedyoflighite at w st i senrai 367
SBed (1Y B 20T e e s S B e S 5 . 400 ::

R i e e A AT S s e S S R 400 475
Echinoid spines, lamna teeth, stiff blue clay.. “ 470 “ 475
Safrblueliclay a0 L L LA RS e, S A A RO
Hard gtay isaitdSione . L da . e b e wimdlv o #o S aBe L ARE
Eocene from the surface to............... 500 “
Pyrite and small oysters at..........ccaus 520
Green sands and greenish micaceous shales.. “ 530 “ 540 “

Gray sand with black particles at........... 600
Water-bearing horizon, limestone, with pieces

of hard gray sandstone between 785 and

oo L S o S B PR O T A i G001 700
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EIGUARTECIEN . o oL e L R il s e e from 79oto 8oo ft.
Clay shales, white limestone between 835 and

BAORL T 5 s v'als s s cen S e e SR, & Boge ¥ Bep ™
fmestone and shales. ...l dla ol 8se * 8on

Chiefly sand, at top a little gravel. At 880

feet limestone or calcereous sand, also

light gray micaceous sand; at 8go feet,

grayish sand, calcareous fragments, hard,

black pieces of pebbles and ostrea, water-

bearing micaceous sandstone between 920

A3 25§ M O Iy W e i S | o 25 800
Blue micaceous clay at 950 feet, thick shelled

oyster, gryphea, the same also at 1,080

feet; at 1,100 feet gray sand with ostrea,

CHO GV GOSTATON = 25 5 sl 1o s a0 s o st a0 aatl ¥ 940" ;100
Stiff blue clay, micaceous sandstone, oysters. . 1,100 “ 1,200
Very stiff blue clay, at 1,255 feet, streaks of

sand and shells, a small flow of water; from

1,240 to 1,200 soft shiny blueclay........ 1,200 “ 1,260
Marl, gray sand, sandstone lumps, shells. . .. 1,260 ““ 1,270
Gray and black sand, sandstone lumps...... I,270 15310
Black irregular, waterworn pebble, with hard

crystalline fracture; coarse and fine quartz

sand, shells, decayed wood, third water-

bearing stratum; 50 gallons per minute. . . 1;300, 1,315
Well ends in quartz sandat............... 1,320

Temperature of water 78° F.

i

940

3

The water from the second water-bearing stratum, which fur-
nishes the main supply to the city, has a distinct odor of hydrogen
sulphide. An analysis of it, made by Prof. H. C. White, of the
University of Georgia, is here given: —

Constituents Determined . Grains per U. S. Gallon
e cierlGlarbonate oo o oo o v o khidiaiss Ba o sl 6.275
e nesin Carbonate: S i ol iui e o oo iasiohsistaie oo s 384
CailEaesany (Sre fo ab R e e R e e T .583
StarEiinrery (I 9T L M e e A S e S S .351
ffon Sesqui-oxide and Alumina. ....ovvvvinneaonns. .153
UL o R SN SR eI A N s .545
OEOANTCINTAEECE wivore s ois o & oo shareieimia s e TS R e 9 A4
T R TG Lo S E TR T e e R .640

TaEll o o R P e e O.345
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Sanitary Analysis
Total Solids
Organic Carbon
Organic Nitrogen
Nitrogen in Ammonia and Nitrites
Nitrogen in Nitrates
Total Combined Nitrogen
Chlorine
Equivalent to Na Cl

Hardness, temporary
Hardness, permanent

Total

-----------------------------------
................................
.................
.............................
........................
--------------------------------------

.............................

............................

............................

.......................................
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Parts per Million

Analysis of water from the third water-bearing stratum, made by
Dr. Edgar Everhart, Chemist of the Geological Survey of Georgia,

is as follows: —
Parts per

Constituents Determined Million
S T v rerars o oo AR R R R D e s 13.62
SulphuriTroxide’ L0050 b COEIT SN I.22
Carhon Diemide Whe b =il N Sl e 677 .00
Phosphotus Bentoride .. 2n e ey trace
(O GEITE S B e e L e e 69.36
Iron Sesqui-oxide and Alumina........ il
TEimer et et e i A s 6.00
NI ASHESIE et s s s racittnkals o el ol wismerae 3.00
Pofashitn iyl et R e B 34..72
2100 B NS e A et R e R 623.7

Probable Combinations
Potassinm (Chloride s« ot dnsosninn 55.03
Sodittm Chilomide . o csost ansensmnois 71.09
Sodium Sulphate ..:aeses os vedpvas s 2.16
SodianiEhesphate s e ki sty trace
SeodiumE CarhonaAte i, . oix & s tois ntentera 998.71
Magnesium: Carbonate: oo« . ke vinens 6.30
CalciimiGarbonate v s s 5 5 5l ste s imioets T0L71
i W) e21 IS o] b £ s s s e S IR U 1159.37
FreeCarhon Dioxtde 75 soaestaae 254.43
Hardness, permanent ........... .44
Hardness, temporary ........... .45

41757 e SR T e e R .89

Grains per
U. S. Gallon
<794
.070
39.480
trace
4.045
. 102
.350
“Tizh
.024
37

(SN ]

3.200
4.146
.126
trace
58.243
.367
.625
67.611

14.838
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There is quite a remarkable difference in the chemical composition
of these waters, the chief mineral of one being carbonate of lime,
and that of the other, carbonate of soda. The water from the third
stratum carries more than one per cent. of mineral matter; where-
as, the water from the second stratum carries only a little more than
one-tenth as much.

The following notes on the Albany well, known as the Coffey
well, were furnished this Survey by Mr. M. O. Leighton, Chief of
the Division of Hydro-Economics, U. S. Geological Survey:—

“This well, which was originally a private well, now belongs to
the city. It is six inches in diameter, 840 feet deep, and flows about
40 gallons per minute. The water is supposed to possess medicinal
properties. 2

It is used at present as a table water, and to supply a public bath-
house and a fountain.

Field analysis by Mr. W. W. Burnham, of the U. S. Geological
Survey : —

Constituents Determined Parts per Million
e T e K e B e T i L 4.0
Total Carbonates, as Calcium Carbonate,............. 127.0
Scale-forming Carbonates, as Calcium Carbonate. . ... .. 0.0
Alkali Carbonates, as Sodium Carbonate.............. 135.0

fPotal Hardness, as Calcium Carbonate: oo v v s

Edilohukylrioxide (estimated ).t (L0 dup s AL T s 5.0
THIT o i M SR L o A o 0.3
@deriHydrogen Sulphide . .. 050 st e s snmas 3.0
R - et s 2 e 0.0
e e e e s e . oo 0.0
Temperature (estimated)..........ccovvun... 720 R,

The Coffey well was originally only 580 feet deep; but, since its
purchase by the city, it has been extended to 840 feet, in order to in-
crease the flow, which had materially decreased subsequent to the
completion of the 12-inch well at the city water-works.”

Ducker’s Starion. — Col. John P. Fort’s well, near Ducker’s
Station, in the western part of Dougherty county, has the distinc-
tion of being the first successful flowing well construeted in Geor-
gia. This well, which is two inches in diameter and 547 feet deep,



Columbus
Bass well

& -CLAY
5 —SAND

15 - LIMIESTONE
$S -SANOSTONE

Richland  Dawson

Albany

c

r—
L]
T
T

ls

690"

Poulan

e
il

Moultrie

s

&7

V&aldosta

260

i UL
-.-—.:1»-

s

T
15

HHH

--4~T

o 460

i

]
HH

H L
H
4 H

515

Fi6. 3.—Sections of Deep Wells from Columbus, Muscogee County, to Valdosta, Lowndes County, Showing the Depths
and the Geological Horizons of the Main Water-bearing Strata.
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was completed in 1881, after six months of continuous labor with a
rather crude boring-outfit. The water rises ten feet above the
surface.

Dr. J. W. Spencer, formerly State Geologist of Georgia, gives
the following record of the Fort well: —*

“r A few feet of surface clay followed by limestone

BT TR T R0 s 8 AT Rt 8 et e R PR T e 05 feet
2 Limestone with silicified layers containing shells and

traversed by subterranean streams to........... ie
B Blvemar]l (Clay P) 10. oo v s Do e s s e ey EOR"
4 Shell rock, sand, rock and marl (clay). Water rose

towithin T4 feet'of surface, to: .. ivveinion i ..260

5 Sand, tinted blue; a layer of very fine white sand, at
370 feet, below which some coarse sand with shell

fragments and sharks'" teeth to. . s o poanon 380 "
6 Blue clay and sand rock in alternate layers to....... 410 “
7 Blue clay with soft sand rock to flowing water. . ... 490
8 Sand and clay, forming water-bearing stratum to hard

(oD A et A B T e R B T Si0 ot i, BT st 3o 2

Harpaway StatioN. — Mr. F. F. Putney’s well is said to have
a depth of 315 feet. It is six inches in diameter, and the water rises
to within 50 feet of the surface. Mr. J. D. Stephens, of Albany, has
kindly furnished the following meagre record of the well: —

T R e R L e i 50 feet
o SEEEL e R e S EDS
3 Hard rock, alternating with sand and clay to bottom of

well.

WALKER STATION. — The well of Mr. H. J. Lamar, one mile
north of Walker Station, is four inches in diameter and 146 feet
deep. The water rises to within 35 feet of the surface. It is hard
and sulphureted, and is said to be quite wholesome. No record of
the well was obtained.

PrETORIA. — The Red Cypress Lumber Company put down this
well in 19o2. It is four and a half inches in diameter and 585 feet
deep. The well flows, but the height to which the water rises

I A : .
Geological Survey of Georgia, First Report of Progress, 1391, p. 77.
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above the surface is not given. Water-bearing strata are reported
at 375 feet and near the bottom of the well; but only the latter fur-
nishes a flow.

The following sanitary analysis of this water has been furnished
by the Red Cypress Lumber Company : —

Parts per Million

Rotal Bolids b o v sevasais i sareani e A i s e 178. 500
CINTOTITIC Wls oo 1o st st brraatuta s e, b (Fr s o ans e o sl 5.050
I N e aialn; T8 e s e O S tem i R .100
Albamineid ATmenTad 5t S SN L I e

R ook phaomtmibes Sty b DCCLER Al PR W S I e W T Ry e trace
Nties ST i BB B e oy g L e s e S i By .00T

Brug SpriNc. — Dougherty county has several large springs, the
most noted of which is the so-called Blue Spring located a few hun-
dred vards from the left bank of the Flint River, about four miles
south of Albany. This spring, which furnishes about 70 million
gallons per day, is probably the largest spring in the State. It flows
from a large cavernous opening in a somewhat circular depression,
a few rods west of the highway leading from Albany to Hard-
away. The water rises, with considerable force, from the subter-
ranean opening, and forms a stream, several yards wide and from
two to eight feet deep. The water is usually quite clear; but, after
a heavy rain, it sometimes becomes somewhat cloudy, due evidently
to the surface waters finding their way, by means of lime-sinks or
otherwise, to the underground stream which supplies the spring.

During the high floods of the Flint River, Blue Spring is sub-
merged by back water; but, so enormous is the flow of the spring,
that it is impossible for the muddy waters of the river to reach near
the spring- Its water is, therefore, always clear, regardless of the
condition of the river.

There are other springs in Dougherty county which furnish con-
siderable volumes of water; but none of them compare in size with
Blue spring.
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ARTESTAN WELL AT MIDVILLE, BURKE COUNTY, GEORGIA, USED TO OPERATE A SMALL ELECTRIC PLANT,
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EARLY COUNTY

There are numerous springs reported in Farly county; but the
main source of domestic water-supply is the shallow wells. These
wells, which vary from 20 to 60 feet in depth, obtain their water-
supply chiefly from the Lafayette. In the absence or the thinning
of this superficial deposit, the wells penetrate the Focene beds. The
water-supply from the latter beds, especially when they consist of
what is known as “rotten limestone,” is not so satisfactory for do-
mestic purposes, as the water from the former. This is due to the
hardness of the water from the Eocene beds. The water from the
Lafayette deposit is always soft; and, when not contaminated by
surface impurities, it is a most desirable water for manufacturing
and domestic purposes. The deep wells of Early county, which are
located at Blakely, Damascus and Kara are here described : —

BrLakELY. —The Blakely deep well, completed in June, 1902, at
a cost of about $3,000.00, has a depth of 812 feet and varies from
six to ten inches in diameter. Three different water-bearing strata
are reported in this well, at 250, 570 and 812 feet, respectively.
The third stratum, which now supplies the city with water, furnishes
290 gallons per minute, without perceptibly lowering the static head
of water in the well. The water from the third stratum rises to
within 19 feet of the surface. The static head of the other water-
bearing strata was not reported.

The following record of the Blakely well has been furnished by
Mr. S. S. Chandler, the well contractor, supplemented by a few
geological notes by Dr. T. Wayland Vaughan: —

L ST y A B R S from 1to 10 it
Waarselorayish sand .. ....un.cseasiien b (o P
Coarse, light-yellowish sand ................. e = (5 P | Jmsh
Yellowish, cherty limestone (Vicksburg)...... P S
Yellowish, or grayish, sandstone.............. S SRR
Light-colored, almost white, calcareous sandstone,

probably base of Vicksburg-Jackson........ SN e R 6
Gray sands, darker at bottom.........cv..... o B O R ST YA
Greenish sands, with ostrea divaricata. . . ... ... IR P Te b ST

Fine, gray sand, hard ledge at bottom......... 160 “ 285 “
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Hine sand; with some Glay: soc o ili ssmeiidg e from 283 to 290 ft.
Blaigh eIy S i i o e e e e e s 2900 4005
Quartz sand, with glauconite................ 00\ sna;
Hard sandstone with glauconite. Two oysters,

apparently gryphea and exogyra costata. . ... W soo fETo T
Grayish or bluish sands. v 8ol U, S B WHEB IS

From 580 feet to the bottom of the well, limestone interstratified
with clays and sands is reported. The third water-bearing stratum,
which is probably upper Cretaceous, is said to consist of a coarse
sand.

The analysis of the water from the third water-bearing stratum,
made by Dr. Edgar Everhart, Chemist of the Geological Survey of
Georgia, is as follows: —

Parts per  Grains per

Constituents Determined Million U. S. Gallon
Sibica b p o s s o 0l i sl 8.02 . 468
16100 sBba i b waz-ute (I SRt SR TIPSR SRR 9.18 .535
Carben Iniemida s, Moan | orn s U T et 137.40 8.014
Phosphorus Pettoxide’ 0., i venoh asny trace trace
LS e R R, S WA Sl 13.60 .793
Iron Sesqui-oxide and Alumina ....... 0.66 .039
I S R o e e e 7.50 437
MAgHESIA filinisaratst o soatbarataaran s s .23 .193
Patazhis Salnak. Sile Dol n S ok dE T 10.96 .639
SICTHERS A XA A0 e it Lo L T T e L e b 57.10 3.330

Probable Combinations
Potassinm, Chlotide | o il i it o B 2 1.013
SoditmyChlorides. (f .l W aiit e e 8.7 JGTT
SoditmySulphate’ (st st 19.97 1.1065
SodiimuBhnEplra el o, 2 oy L EUETEE A trace trace
SOBUMT CATHONALE. . Jislynte ciesis o v sloimities 74.78 4.361
Calciuin Catbonate s & s oh s el 13.39 .781
Magnesium 'Carbonate ... . avss 6.99 .408
Potal Selidst, o s s s 139.94 8.101
Pree Carbon IBi0%ide 5. 0y 5l besidnee 06.81 5.646

By a comparison of this water with the analyses of the water from
the Fort Gaines, the Newton and the lower stratum in the Albany
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wells, it will be noticed that there is a marked similarity. They all
carry a high percentage of sodium carbonate, and are quite soft.

Damascus. — Mr. C. C. Green's well at Damascus is two inches
in diameter and 547 feet deep. Considerable hard rock is reported
in this well; but the exact thickness and character of the various
formations were not ascertained. Two water-bearing strata were
struck in the well, one at 200, and the other at 547 feet. Water from
the former rises to within 20 feet of the surface, and from the latter,
to within seven feet of the surface. Both strata are said to furnish
a good supply of water.

KAra. — The well of Mr. W. R. Carter, located near Cowart’s
station on the Central of Georgia Railway, between Blakely and Ar-
lington, which was completed in 1897, has a depth of only 120 feet.
It varies in diameter from five to six inches, and penetrates only one
water-bearing stratum, which was struck at 113 feet from the sur-
face. The drill is said to have dropped 7 feet at that point, into a
cavity from which the water rose immediately to within 27 feet of
the surface.

Mr. Carter has furnished the following record of the well : —

ekl TR AR e SERT el WL et R o from oto 3o ft.
B o+ w504 s s et il S e i b T = ANy
Limestone ; 7-foot cavity at 11 ekt fas g2 TR0

The water-supply of the Damascus and the Kara wells is supposed
to come from Eocene beds.

EEFINGHAM COUNTY

Mr. J. C. Overstreet, in answer to enquiry about springs in Ef-
fingham county, says: “There are very few springs in the county,
and the only ones of any importance are in the Savannah River
swamps, all of which are subject to overflows during freshets.”
The domestic water-supply is obtained almost entirely from shallow
wells, which rarely ever attain a depth of more than 40 feet. The
water is pure and wholesome, where the wells are properly protected
from surface contamination. Successful deep wells have been sunk
at Eden, Egypt, Guyton, Meldrim and Pineora.

EDEN. — (Elevation, 34 feet above sea-level.) There are two
wells located at this place, one 280 feet, and the other 311 feet in
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depth. FEach well has a diameter of six inches, and furnishes a flow
of several gallons of sulphureted water per minute, which rises 12
feet above the surface. Only one flow is reported in the well, and
this was struck at about 275 feet. The strata penetrated are said to
have been clays and marls, with thin layers of hard rock.

Ecyer. — (Elevation, 143 feet above sea-level.) This well was
sunk by the Central of Georgia Railway. It is reported to be 750
feet deep and four inches in diameter. Water rises to within 45
feet of the surface. Water-hearing strata were penetrated at 300
and 750 feet from the surface. The strata passed through are said
to have been clay, sand and marls, followed by limestone.

GuyToN. — Mr. J. T. Wells’ well, which is located about a mile
east of Guyton post-office, was completed in 1895 at a cost of
$400.00. The well is three inches in diameter and 400 feet deep;
and it furnishes hard, sulphureted water, rising to within 18 feet of
the surface. The principal water-bearing stratum, which consists of
sand, was struck at 300 feet: An incomplete record is as follows: —

e e TS i il from o tozZoo Ik
I R N e e Bl L S R e K200 | TooTiiet
Rocks in beds (sharks’ teeth and shells)... “ 20114 “306
83713 AT T A RS DRI RSN et AT Y W Sl e T o

Field analysis by Mr. W. W. Burnham, of the U. S. Geological
Survey : —

Constituents Determined Parts per Million
Ghloriiele E st aeh e I ok o e Pl e o 6.5
Total Carbonates, as Calcium Carbonate.......... 08.8
Scale-forming Carbonates, as Calcium Carbonate... 9.2
Alkali Carbonates, as Sodium Carbonate .......... 05.0
Total Hardness, as Calcium Carbonate............ 96.5
silphoribrosde: Ll L LB T e B trace
{5700 (Samgne o o TR Sl MR il 5 v b (7 18 WL S 1.0
Gdot, Hydrogen Sulphide . ... .« oeiias iy oie = < aremeist 3-9
Golor sl Tasesedado iy Al ek sl 0.0
ROEBIQIEN s s s e ot risl S R s 0.0
Temperature ....... — The water is cold when pumped.

The above notes were also furnished by Mr. W. W. Burnham.

MEeLDrIM. — (Elevation, 39 feet above sea-level.) There are two
deep wells at Meldrim, one of which was sunk by the Central of
Georgia Railway. It is reported to attain a depth of 538 feet. Itis
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six inches in diameter and furnishes a good flow, rising four feet
above the surface. The daily capacity of this well is said to be about
40,000 gallons. The water is used to supply the locomotives of the
Central Railway; and for general domestic purposes.

Field analysis by Mr. W. W. Burnham, of the U. S. Geological
Survey:—

Constituents Determined Parts per Million
UTOIREERIS. ol (e e Ao S I S S R 0 T 6.5
Total Carbonates, as Calcium Carbonates.......... 108.0
Scale-forming Carbonates, as Calcium Carbonate... 13.0
Alkali Carbonates, as Sodium Carbonate........... 101.0
Total Hardness as Calcium Carbonate............ 124.0
Silphur Trioxide (estimated).........covecuivncn 5.0
DB oo 0 o U e e T s = SR 1 B e S trace
WaoT B ydropen Sulphide | oo ituin i ar oo s 4.0
T e e R e 0.0
IO om e T e R s 0.0
{femperature (estimated)......c.ceeoinen 70° F.

The.other Meldrim well, owned by Mr. C. B. Guyer, is located
about 300 yards west of the post-office. It is six inches in diameter
and 350 feet deep; and it flows about 50 gallons of sulphureted
water per minute.

The water is said to rise 50 feet above the surface. It is used at
present only for general domestic purposes; but Mr. Burnham, who
furnished these data, notes that it is Mr. Guyer’s intention to use the
water soon for irrigation.

Field analysis by Mr. W. \W. Burnham, of the U. S. Geological
Survey : —

Constituents Determined Parts per Million
MBRIOEITNE! . vvee s e TG I R e R T 6.5
Total Carbonates, as Calcium Carbonate.......... 114.0
Scale-forming Carbonates, as Calcium Carbonate... 20.0
Alkali Carbonates, as Sodium Carbonate.......... 100.0
Total Hardness, as Calcium Carbonate............ 124.0
sStulphur Trioxide (estimated) ........occeeienen 5.0
IR o e S R S e e oA trace
Weor R vdrogen Sulphide ........icvvmieaaenns 4.0
L st e PR S et 0.0
N i SR B S 0.0
Temperature (estimated) ................ #6° F.

PiNEorRA. — No data on the Pineora well were secured.
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EMANUEL COUNTY

Successful deep wells have been sunk in Emanuel county at
Swainsboro, Adrian and Stillmore.

SwaiNsBoro.— Messrs. Jesse Thompson & Company’s deep
well at Swainshoro is 400 feet deep and six inches in diameter.
The water rises to within 8o feet of the surface. The water-bearing
stratum, which supplies this well, was struck at a depth of 370 feet
from the surface. A trial test with a pump, having a capacity of
30,000 gallons per day, is said to have had no effect upon the static
head. The borings from the well are reported to have shown, that
the different strata penetrated consisted of sand, clay, blue marl and
hard and soft rock, the last named being most abundant.

A second deep well at Swainsboro, owned by Mr. R. J. Williams,
has the same depth as the first well; but it i$ only two inches in di-
ameter. ‘The water in this well is said to rise to within go feet of the
surface. Three different water-bearing strata are reported to have
been struck; but their depth from the surface is not given. No in-
formation was obtained concerning the formation penetrated. The
static head of the water in this well is said to vary slightly, from time
to time. The amount of water furnished per hour is about 600
gallons. :

In addition to the two deep wells here described, there is a third
well in Swainsboro, which was put down by the town authorities.
No information, however, has been received concerning the well,
except that it is 889 feet deep, and supplies the town with water.

ADRIAN. — A deep well at Adrian, owned by the town, has a
depth of 300 feet. It furnishes a good supply of wholesome water,
which rises to within 6o feet of the surface. There are, also, two
other deep wells reported in Adrian, and one on the Ohoopee River,
about one mile west of Adrian; but no record of these wells has been
received.

STILLMORE. — Mr. G. M. Brinson's well, located within the cor-
porate limits of Stillmore, has a depth of 679 feet, and is six inches
in diameter. It furnishes an abundance of water, which rises to
within 70 feet of the surface. The water, which has been used
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largely for steam purposes, is said to be hard and forms scale in
boilers. This difficulty has been partly obviated, however, by mixing
the water with that of shallow wells, before introducing it into the
boilers.

With the exception of the towns above named, the domestic water-
supply of Emanuel county is obtained almost entirely from shallow
wells. Springs, no doubt, occur in the county; but their locations
have not been reported. The water-bearing strata, supplying the
deep wells, appear to be Eocene.

GLYNN COUNTY

With the exception of the city of Brunswick, the main source of
the domestic water-supply of Glynn county is the shallow wells.
These wells, which rarely ever attain a depth of more than 20 or 30
feet, obtain their water-supply from the Pleistocene or Pliocene
sands and clays. The water obtained from this source is usually soft
and especially well adapted to manufacturing purposes. The springs
of Glynn county are few in number and small in size. There occur,
at a few points in the county, small springs, whose waters are im-
pregnated with hydrogen sulphide. These have a local interest, on
account of their supposed medicinal properties. A spring of this de-
seription is to be seen near the shell-road, a short distance west of
Brunswick. The spring is small, furnishing only a few gallons of
sulphureted water per hour, and is apparently of little consequence.

Glynn county has a large number of artesian wells, more than a
score of which are located within, or near, the city-limits of Bruns-
wick. These are all flowing wells. They furnish a large supply of
wholesome water.

Brunswick. — The City of Brunswick is at present supplied by
three deep wells, located at the pumping-station near the Southern
Railway depot. There are also a nymber of private wells in the
city. Nearly all the large manufacturing plants, as well as a number
of individuals, own one or more deep wells. Since the completion of
so many wells in the city, it is said, that the amount of flow has been
perceptibly decreased. 'The wells at the water-works, which orig-
inally furnished ample water by natural flow, have now to be
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pumped, in order to furnish the necessary supply. The cause of this
decrease in flow is no doubt due to an overdraft on the water-bearing
strata.

These wells usually vary from about 300 to 400 feet in depth.
There are, however, two or three wells, which attain a much greater
depth- Col. C. P. Goodyear’s well, for instance, located in the
southern part of the city, is reported to reach a depth of 822 feet.
This well penetrated water-bearing strata at 302,425 and 525 feet,
the latter stratum furnishing a flow of 250 gallons per minute. The
water from these different horizons rises about 12, 28 and 57 feet,
respectively above the surface.

Mr. Fred Baumgardner, the well contractor, who put down many
of the Brunswick wells, has furnished the survey the following rec-
ord of the high school well : —

el sand e i s e L e s from oto 55 ft.
Thin layers of sandstone interlaminated with clay. “ 55 “112 “
Bl clay OF marls s cveia o s s 5 coses s ieiai i e
Soft, porous limestone with shells............. LRI Taaalt
Coarse sand. and-pebbles. . . . s utinrsiod e o e e
Hazd roek i Taimn e sete ot ek s e o AT S )
Hite marlior elep i M TSl s i IS - o “ 359 “459
Thin layers of limestone with clay and sand.... “ 459 “479 “
NVetyshineswhitersandiat o Lo s 0 479 “

The following additional notes are made on samples of well-bor-
ings, furnished by Mr. Baumgardner and Mr. L. L. Deering : —

Grayish sandy clay, with fragments of shells and
from 50 to 120 ft.

it o] sae it il et R e
Ehersame Ha i ahome il e i b B S e = Nog Rt rEg
White sand, with glauconite, marked first water-

bearing SEFRER "o oo Sl s e s o X o Lol A
Fossils identified by Dall as “Pleistocene mate-

palteat St e e 308 Sl e s it 350)
Coral identified by Dall as Pliocene at.......... 460 “

The analysis here given, made by Dr. Edgar Everhart, Chemist of
the Geological Survey of Georgia, is made from water obtained from
the first water-bearing stratum: —



Parts per

Constituents Determined Million
CSIHER g o o e SRR S 2 o e 24.20
IS alphur Trioxide ..........ccovnu.... 52.94
BRG atbon Dioxide .. ....coo0iyinnn.. .. 97.80
WP o-phiorus Pentoxide ............... trace
I ) R RS e 17.50
~ Iron Sesqui-oxide and Alumina......... 5.40
B [ ime O T Tt - < L s A A 516 43.56
ARG | o A R R B S 30.70
B e R e I S 9.20
EOEEL e o E 30.85

- Probable Combination

Botassium Chloride . ...o.0ee v 14.57
BRI OIOTAE ...t ey snesehanaa 17.38
S Gditim Sulphate . ... ... L. i 49.3506
IS diuin’ Phosphate ...ovvvciivoninn.. trace
B2 nesium Sulphate .. ..oy 59.16
Naenesium Carbonate .. ......ci0un. . 23.06
EEEIm Cathbonate -........convvienans 7
"t e e AR AN R 27T L1
Eteethon Dioxide ..................... 5I.50

i Parts per
~ Constituents Determined Million

.............................. 15.20
BRI IOXIAE . . cveic i e ans b 70.41
EEOERDIOXIde ... e 87.00
hosphorus Pentoxide ................ T2E
S e e P e R 27.20
n Sesqui-oxide and Alumina......... 2712
-44

-44

...........................

.............................
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Grains per

.St
T

3
5

Gallon

411
.087

.703

trace

1

2

I

021

=315
.540

. 790

-537
799"

The character of the water from the second water-bearing stratum
~ is shown by the following analysis, also made by Dr. Edgar Ever-
hart, in the laboratoryof the Geological Survey of Georgia: —

Grains per

U. s.

L& T °X

Gallon

880
.110
.070
;102
.386
.581
.708
T2k
176
.03%
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Probable Combination

PotassitmpChlotidess om onle-tr e iy Do 4.62 .270
sodimnyChloride 5t s Vs o s St 5 41.20 2.403
el S pRATe s e e s s 102.11 5.955
wodiwm Phosphate .....c.. .o inisions, 2.61 .152
Magnestum Sulphate. .. .. ooiin ok 19.32 A,
MagreSiym (CAThomate: . o oy - it s 12.60 .735
CalcimmuGarbonate s u e S fon e 82.94 4.837

Potal Bolds & fae i as o s e 307 .72 17.946
Free Carhon Dioxide .. ..ot cnvrnnnnns, 43.90 2.560

The sample of water, from which the last analysis was made, was
obtained from Mr. H. W. Loyd’s well, located two miles north of
Brunswick. The well is 485 feet deep and four inches in diameter.
The water rises 27 feet above the surface, and is used chiefly for irri-
gation purposes.

Mr. Fred Baumgardner's well, located at his residence near Mr.
Lovd’s, is also used for irrigation.

Jewyr, Istanp, — The well of the Jekyl Island Club, which fur-
nishes 250 gallons per minute, is six inches in diameter and 480 feet
deep. The flow of the well is said to have perceptibly decreased since
its completion. Whether this decrease is due to an accumulation of
sand in the casing, or to an overdraft on the water-bearing stratum,
is not known. The superintendent of the Jekyl Island club has fur-
nished the following analysis of this water, made by Prof. H. C.
White, of the University of Georgia: —

Constituents Determined Grains per U. S. Gallon
Carhonateiof Time S ol stiied gl o 8.c83
SulphateroESodar i i, ot L T .864

SotitaGhIoEHe R on T b o e s e
PotassiamiGhilofide i rnihsossinmmnn it
Sulphate 0FLAIHE Soivnie ol s o s mnlsgnomniie s i
Stilphate of MAFNESIa . sz s s as st dioni:
Sl e Ml Bt s e R o = o A e T
Oreanic Matter and Combined Water........

-457
.085

—_ QO QO H O =W
[¥%]
[
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St. Simox's IsLaNp. — There are four artesian wells reported on
St. Simon’s Island, varying in depth from 438 to 465 feet. The only
one of these wells, from which anything like a detailed account has
Leen preserved. is the Hilton & Dodge Lumber Company's well at
St. Simon’s Mills. This well, which was sunk in 1886, is six inches
in diameter and 438 feet deep. It furnishes 2350 gallons of sulphur-
eted water per minute. The water rises 40 feet above the surface.
1t is largely used for steam purposes. The first flow in this well was
struck at 350 feet. It yielded eight gallons per minute. The second
flow began at 435 feet, and gradually increased to the bottom of the
well.

- The following notes on the different strata penetrated in the well
are made from a series of borings furnished by the Hilton & Dodge
Lumber Company : —

RECERRETIENO 0V (SANG £0. - & v v et siomcnninie o0 sim min Shw gt i e b o 10 feet

Dark-colored marsh-mud containing fragments of shells to. 20
Rather coarse gray sand, with fragments of oyster and other

ShElls 01 e R e S R R e e S s i A6 *
Quite similar to overlying sand, somewhat coarser, with only
B N7 e o0 e e e S S

Coarse gray sand and water-worn pebbles of quartz and
feldspar. The pebbles are often an inch or more in diam-
FETE WO o d o o R D R e e PR S e e (cfehad:
Very coarse sand and water-worn pebbles of quartz and
feldspar. The pebbles are often an inch or more in diame-

T D) 570 o R R Lt NG O BT S RS S O
Moderately coarse sand and pebbles and comminuted shells

v oo g 0 e e R SRS KN S S SR L el 8o
Biine dark-gray sand and pebbles t0. . ... cvovviiie i iaa s ga
Fine brown sand and a few angular quartz pebbles, with

R ORIE s s s e e S e e Io0;
Fine dark-gray sand, similar to that found at go feet...... LT

A conglomerate of quartz pebbles and coarse sand with clay
matrix. There occur in the conglomerate a few dark, or
brown-colored, small, rounded particles, consisting large-
iSRSt calcium phosphate 0. .. .c.coiiiiinsvneiniiis: 115

Coarse gray sand and fragments of shells. The sand gran-
ules are well rounded and consist of feldspar of dark
color to

‘The same as above, except that the fragments of shells are

mereabundant to . ....cii0 e e s e 1
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Fine pray sand with some mic2 £0: . . s v iszas oo cn s 133 feet
Fine gray sand and quartz pebbles to................... I43 " =
Similar to the above, except darker and with less clay to..153
Hine gray safid With MICA 0. .. vuties sl e sainmnninioisos e 169"
THElSANIE aSTADOVE L0/t it '3 5 s caia ivia oo il e e soo e ek ATt 7 (o),
Finesprry samd o ot 0 et s I e e e i b s 18 “
Fine, light-gray sand with much mica to................ TGOS
Fine, dark-gray, clayey sand with niica, diatoms and spic-

eSO REhORgesTto Mt Sy e DRI O S IR b R o e 2001 <
The sane asabove, butidarkerto. 10 il i Yt o, 2o O

Fine sand with numerous diatoms and spicules of sponges to 250
Diatomaceous earth, containing an innumerable number of

microscopic rhombohedral crystals of calcite to........ Zre %
Fine, light-gray, micaceous sand with mica and small teeth
resemblingsthose ofithe par-pike ol ... . sug e ohi 320% &
Rather coarse, gray sand containing sharks’ teeth, dental
plates of rays (?), fragments of bones, and small pieces
of clay containing diatom shells and sponge spicules to..324 *
Gray sandstone, or quartzite, containing casts of shells and
glattomitetommenin i e S s eVt (e A
Moderately coarse gray sandatols e s e R e i S I e 330 5
Coarse, water-worn sand, with small sharks’ teeth to...... 350 “
The same as above, except that it contains fragments of
shiells e et e e e S e G T e 2605
Dark-gray marl, made up largely of microscopic crystals
phicileteston- sl ST ket e () L ot Ll O
Dark-gray marl, as above, to....... GG e ik SR 380 “
Tihelsatiie asiaboVe 0. wivs o oo ot 1ti0s R A e Sl o e o 300
el samme 28/aDOVe 105 a5 5 s saiste s 2 ek s Sro 400
Very compact, fine, dark-gray clay, slightly tinged with
(e P o ] et O R F S R T R e S 410 ¥
Fine, dark-gray clay, frequently indurated. Glauconite,
nipseorlesstabnndant; tosi s ukailos il ravis ot 4z0 “
Coarse, dark-colored, glauconitic sand, containing smalil
teethrof Shatkss 0 ok s oo it s s o oS f L 430
Coarse, dark sand, with rounded pebbles of quartz and
Feldsparrtol S v et 2 AR R R 435105
Bime, whitesand toirel ool s st A ISR MTAE 8 E, 438

The following field analysis of the water from the Hilton & Dodge
Lumber Company’s well has been furnished by Mr. M. O. Leighton,
Chief of the Division of Hydro-Economics, United States Geological
Survey: —
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Field analysis by Mr. W. W. Burnham, of the U. S. Geological
SuEvev: —

Constituents Determined Parts per Million
CnlEFBN cino L S R R R et 19.0
Total Carbonates, as ‘Calcium Carbonate........ 1210
Scale-forming Carbonates, as Calcium Carbonate. 22,7
Alkali Carbonates, as Sodium Carbonate........ 103.0
Total Hardness as Calcium Carbonate......... 221.0
BT R RRIORIAE . cis o v oio eviomaradls ds e £ dibwe 69.0
@ldor Hydrogen Sulphide ._............1.... 3.0
T 5 rer i R s ol VSRS 30 S e e IR 0.8
ISP conmnns oo o B s e S i 0.0
IR o e e T I R R T e 0.0

BLADEN. — (Elevation, 15 (?) feet above sea-level.) The Bladen
deep well, owned by Mr. J. A. Ward, has a depth of 480 feet: It is
three inches in diameter, and flows about 100 gallons per minute.
The water, which is used for domestic and steam purposes, rises 30
feet above the surface. It is hard and sulphureted. \Water-bearing
strata are reported at 160, 260 and 475 feet, respectively. Nothing
is known of the strata penetrated in the well, except that they con-
sist of clay and sand, with a few beds of rock and oyster shells.

EvVERETT Crry.—(Elevation, 16 feet above sea-level.) Mr. R. H.
Everett's well, at Everett City, was put down in 1894. It is 460
feet deep and two inches in diameter, and it furmshes a flow 38
feet above the surface. The water is hard and sulphureted, and is
used for domestic and steam purposes. No record of the well was
secured.

The following field analysis has been furnished by Mr. M. O.
Leighton, Chief of the Division of Hydro-Economics, U. S. Geo-
logical Survey: —

Field analysis by Mr. W. W. Burnham, of the U. S. Geological
Survey : —

Constituents Determined Parts per Million
U e P Wiy S2 Tl
Total Carhonates, as Calcium Carbonate........:..... I11.0
Scale-forming Carbonates, as Calcium Carbonates ...... i 5 e
Alkali Carbonates, as Sodium Carbonate. ............. 106.0

Total Hardness, as Calcium Carbonate............ wns 2O750
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Parts per Million

SUIPBUE PIBXIAE s o b o elealime 6 lem it o mis 1 o s iaias 0.0
e s Vb et et L e R LU ) trace
Odor,” Hydrogen Sulphide. ..o i i« wvinoii w onisvui i 3.0
Ealopias e b Lt Ve 0 L et b e LS ol gl i o 0.0
BRI e R s b P R R 1 e e e 4 0.0
Temperature (estimated) ... ..cconecneiiannon. F42 Bl

Crispin. — A flowing well, owned by Mr. Harry Gignilliat, and
located six miles northwest of Brunswick, on the road leading to
Crispin, has a depth of 377 feet. It is four inches in diameter, and
it furnishes 50 gallons of sulphureted water per minute. \Water-
bearing strata are reported at 200 and 270 feet, respectively. Water
from the first stratum is said to rise to within eight feet of the sur-
face; and, from the last, 1414 feet above the surface.

Mr. L. L. Deering, the well-contractor, gives the following record
of the Gignilliat well : —

Sandetetrlinia (00 el b s R G R Jet ek from o to 4 feet
Clawaries S it b Sl g g4l e Ml e ) 5 el Kapey 10
LT I S AR Wl SRR B bt Ln a1 P L2 )R ST A
] e e eIy 4 Tolass T a by e
T B e b T2 e B
TRV & b T i s b a3 po R e s | R
Sattel e shells s ot o m i st s PR el “ 46 5 66N
ROCkrel e E nle At by o iial e R W = e6 S ER RS
Gllogliien s o il ORI bl ety S N b e e Py
Sandirock e L ET R et o [t BB g
e s S i s s e s e e S o[ e 0
L e e e S Beley e
01 R RO AR A e S I N e L Y orgat a6e

SRl s e i s el e e e sl S e I H R
(161~ AW oV T RN fowte MR TR YR s 1% e\ T 1 GEey e
Rk it aul vyl sal Ll X clmbapligomnls ot ST B R T O T
Sand and shells (water-bearing)........... LR e SRR S
Clags oS Bt S i Sk, e R oy
SEets e LA s ISR A IR S e S 2z pit s o)
()] by R I I e SR e e
Sandips o Le oy el ety | Sl il Y g s soBol o8B
S A SRS L £ S S R VS e Lo BRI 20 ([N,
ROCK it dalss 85 s snte sk anms mloslts ool s ST OATE T O
R e e R e S O R LT TOM NS O TN

327



UNDERGROUND WATERS OF THE COASTAL PLAIN 119

R e s - ey 5 e s AR e e from 327 to 357 feet
...... :: 357 :: 362 ‘:
R T L e e 362 * z7o. ¢
Water hearing) .. . ..5iceriiey dmiies G R S

EveLyN.—(Elevation, 20 feet above sea-level.) Mr. J. T, Dent’s
~well at Evelyn, in the northern part of Glynn county, has a depth of

ve the surface. The first flow was struck at 370 feet from the
ace; but the well was continued to 420 feet without increase of



CHAPTER VIII

DETAILED DESCRIPTION OF THE UNDERGROUND
WATERS OF THE COASTAL PLAIN, BY
COUNTIES (Continued)

HOUSTON COUNTY

The chief supply of domestic water in Houston county is obtained
from shallow wells. These wells, which are usually from 30 to 60
feet in depth, obtain their water-supply chiefly from the Lafayette
sands and clays. There are numerous springs in the county; but
they are usually small. Deep wells are located at Fort Valley,
Perry and Byron.

Forr VaLLEYy.—(Elevation, 531 feet above sea-level.) The Fort
Valley well, which is owned by Mr. H. C. Harris, is four inches in
diameter and 1,075 (?) feet deep. Its water rises to within 100
feet of the surface. The well is now abandoned.

Mr. Harris has furnished the Survey the following record : —

e S RN 2 5 s e e s S EE L e R T B R 20 feet
e T s L e s e R o (U R o i pett E Ce ety PR
B WHITE Clay ot ittt s e M e s S St e Saps
AV el GV SAIE s o ianrardrsia s e o el s s o e Mo D e AOE
50 WWRHE Ry ol L e e et e el Nieteions ; e TRl
6 i nicksandwith pebblesio Sl S e 400 *
i 5 1 b e 10 S B e A Thickness not given
o L OTEe (s St | e SR A 4 g

At a depth of 300 feet from the surface, a water-bearing stratum
is reported to have been struck, which forced the water for a few
minutes 20 feet above the surface; but the pressure was soon re-
lieved, and the water subsided to 100 feet below the surface. Other

(r20)
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WATER-WORKS PLANT AT ALBANY, GEORGIA.
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water-bearing strata were struck in the well below 300 feet; but the
static head remained unchanged. A second well was attempted by
Mr. Harris, by what is known as the dry method of well-boring;
but the process was found unsuccessful in the quicksands, and the
well was finally abandoned.

PERRY. — The well at this place, which was put down by the
town authorities, is four inches in diameter and 138 feet deep. The
water rises to within about 42 feet of the surface. The only water-
bearing stratum reported in the well occurs at 136 feet. The well,
which is supplied with a hand pump, is used only to a limited ex-
tent, owing to the water tasting strongly of iron.

The following record of the well has been given: —

RCABIassIve Clay. ... oo oo ol Huaisadn from o to 10 feet
VIS (T R e S e S S s TON & ToTa
Yellowish sand, with 4 inches of imper-

vious iron ore at its base........... 5 1025 *° 50 £
Sand with thin partings of clay........ AR TR ’
Dark carbonaceous material — possibly

IRTER S i e A o o SR R O U 702 i v “ 136 i
aseRoravelat . o T 136 s

The following analysis of the water from the Perry well was
made by Mr. W. H. Hollinshead, of Vanderbilt University : —

Constituents Determined Grains per U. S. Gallon
BRLEUFH RS <o - AN s S e el 0.460
BIGIRPCRNT-ARIAC Sivv o 4d ssnivos ks dissoenint idhs 0.302
TRy o T R e S B 0.551
R O L s S e e A 0.256
AN A RS ol i Rt B e S 0.078
T, o A U e W e el M S 0.354
B Mt I L] e e sl e e e trace
BT o R SN R e e, S trace
LR (P Rt I e R e o LOLTEH
s VA U T (R < (R U N S B RS o s 0.453
SR Sl A AR S Sl L B 0.648
Bhosphoric Acid ..o..ovvvncesinnes st tetai o v 0ok s 0.092

G .. e S N s 3.320
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The zinc shown in the analysis is supposed to have been derived
from the galvanized pipe of the pump.

ByroN. — (Elevation, 515 feet above sea-level.) 'The following
notes on Mr. J. II. Peavey’s well, located at Byron, are furnished
by Mr. W. W. Burnham, of the U. S. Geological Survey: — “The
well was completed in June, 1902, at a cost of $335. It is three
inches in diameter and 310 feet deep; and it penetrates water-hear-
ing strata at 210, 275 and 310 feet. Water rises to within 185 feet
of the surface, the maximum supply being 50 gallons per minute.
The well is now abandoned. The well record is as follows: —

Sand-and “Challe (Kaelin). -\« . o s i from o to 250 feet
Quicksand and “Chalk” (Kaolin) in 3-foot
layers. Water-bearing stratum, coarse Sand “ 250

113 3

310

The water-supply of the deep wells of Houston county is obtained
from the Cretaceous.

IRWIN COUNTY

There are numerous small springs in Irwin county, but the
main source of domestic water-supply is the shallow wells. Suc-
cessful deep wells have been sunk at Fitzgerald and Ocilla.

FrrzcERALD. — (Elevation, 430 feet above sea-level.) There are
three deep wells within the corporate limits of Fitzgerald, one of
which supplies the town with water. This well is eight inches in
diameter and 825 feet deep; and it has a capacity of 5,000 gallons
of water per hour, without perceptibly lowering the static head.
The water rises to within 150 (?) feet of the surface. It is said to
come from a porous limestone, at a depth of from 370 to 500 feet
from the surface.

The record of the Fitzgerald Ice Company’s well, which attains
a depth of only 381 feet, is as follows: —

ReduClay and Sand o Dol v oo fidi from o to 100 feet
s o T L R s i e o P T bR e D o D SRR O T o o
Limestone with some Clay ............... LRt el
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The data obtained from the Fitzgerald wells are very meagre,
and are not considered reliable.

An analysis of the water from the city well, made by Dr. Edgar
Everhart, Chemist of the Geological Survey of Georgia, is as fol-
lows: —

Parts per  Grains per

Constituents Determined Million U. S. Gallon
ST po e A e P 13.07 .762
VPR L TTORIE o0 1 ot s o e S 3.06 .180
(Chitlbiasal A B Vap ok (RN s S g L 76.20 4.444
Phosphorus Pentoxide ... .cameee avsas trace trace
Clliarhim i e ML el St et 20.40 1.190
Iron Sesqui-oxide and Alumina........ 10.19 .504
I o7 ¥ vkl s b 5 e 27.78 1.620
e estas e e 8.62 .503
IR o e e A B s ot 2,26 .073
S GHCIETRMRPRES. Lt S St e s Tl IS .650

Probable Combinations
BotassiuniChlotidel ... o ovt, 3.58 .208
SN ChInrde @ s sanen e s s e 21.04 1.227
SOATIHRENOSPIALE & v Jualestene v o s trace trace
Maenesium Chloride .. . .ccwanivs daal 7.92 .462
NMapnesinm: Sulphate .. ... aeess oo ' 4.59 . 268
s resiumiCarbenate .. comii cwne oot 7.89 4.60
@alcium Carbonate: .. ... cvnmnn i ons 49.61 2.803

MiptaliBolids .. . .0 o od e b i 117.89 6.292
HireelCarhon DIoxide ... . .oovie, s o 50.24 2.030

The water-bearing strata supplying the Fitzgerald deep wells are
probably Eocene.

Ocinra. — There are five deep wells at Ocilla; but from only
one, namely, the Ensign Oskamp Company’s well has the writer
been able to secure data. The information here given concerning
the well was secured by Mr. W. W. Burnham from the chief en-
gineer of the Ensign Oskamp Company. This well, which was put
down in 1900 at a cost of $1,200, is six inches in diameter and 512
feet deep. The water rises to within 40 feet of the surface; but,
by continuous pumping, it is lowered to 120 feet. The maximum
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vield is 35 gallons per minute. The water is used with surface
water, after being treated with boiler compound, for steam pur-
poses. Water-bearing strata are reported at 312 and 496 feet, re-
spectively. The following record of the well is from memory:

weiland Clay: o st e s b St from o0 to 60 feet
STl o o) -2 e g e AR - L el
SRAENIA O et WL LA G At i il B e A T
ke o e S LER G o 5 ot e s = BRI T o il
VieEvAlaTaLroeke s N e R I E s S e b s i oS
Porous limestone with cavities 4 feet deep... “ 312 “ 312 “

Field analysis by Mr. W. W. Burnham, of the U S. Geological
Survey: — :

Constituents Determined Parts per Million
EBRIGE I b\ RS S IR M0 A by L s S (. 4.0
‘T'otall Carhonates: as Calcinm Carbonates . v« o o b sieine 108.0
Scale-forming Carbonates, as Calcium Carbonate. . .. .. 22.0
A'kali Carbonates, as Sodium Carbonate............. Q1.0

Total Hardness, as Calcium Carbonate...........cuu.
Stilphus Trloxide: S dndaXiatdtiert oo E S 0.0
170} 7 Bt (o et T, st B s il LT e ST U S 1.0
@Her AHydropen  Sulphider o id Sl et Rt et 2.0
GO LR R O e T e R M I C N 0.0
Tutbidity o e e e 0.0
Temperature (estimated) .. - .. 0o AL e il 60° F.

JEFFERSON COUNTY

Jefferson county has a large number of deep wells; but the main
source of water for domestic purposes is shallow wells, which ob-
tain their water-supply from the Lafayette, or the underlying sands
and clays. The water of these wells is usually soft, and is regarded
by the inhabitants as being very wholesome. The maximum depth
of these wells rarely ever exceeds 50 feet. They are often more
or less affected by droughts; but, as a general rule, they furnish
an ample supply of water for farm and domestic purposes, even
during the dryest seasons.

There are several large springs in Jefferson county; but the only
one visited by the writer was the large spring known as Blue Spring.
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located near the Burke county line, about nine miles east of Louis-
ville. This spring, which furnishes sufficient water to operate a
grist-mill, boils up through white sand in the bottom of a circular
basin, several feet in diameter. The water is clear, and is said to
be quite wholesome.

The deep wells of Jefferson county, which are located at Louis-
ville, Wadley, Bartow, Old Town and Wren are described as fol-
lows: —

LouisviLLe, — There are five artesian wells in or near Louis-
ville, varying in depth from 350 to 450 feet. Water-bearing strata
were struck in these wells at 2c0 and 300 feet, the main water-
supply being obtained from the latter stratum. Only those wells
which are located on low ground furnish a flow.

The following notes, on the strata penetrated in putting down the
Louisville deep wells, were obtained from Mr. G. H. Harrell, of
Louisville: —

N ed S motley clays. @ s sr s s e SR e 25.0 feet
2 THRNS 5 ey, AT T o T U S e R S SCA S o ey Sl
T T RN S P RN et AT 6.0, =
BRTar | with Tragments of shell. . secme vt cnnnas 80 -
EEBLEEFMAT]E oo, nadn s e 6 5 Balh e sesislE Ly I00. 0
G TR G SR G S EISAC AP S SO Dinge!
7 Marl, honey-combed rock and lignitent s ate panied IO0LO;
BRI OATSE SAnc WAL FUICH. . o iemieis o o o s slinisieiaiainte e i (?)

In addition to the wells above noted, there is also another well
located at a water-station, two miles south of Louisville, on the
Louisville and Wadley Railroad. This is a four-inch well, 325 feet
deep; and it furnishes 20 gallons of water per minute. Two water-
bearing strata were struck in this well, one at 150, and the other
at 300 feet from the surface. The former furnishes only a small
flow ; while the water from the latter rises 20 feet above the surface.

The following analysis by Dr. Edgar. Everhart, Chemist of the
Geological Survey of Georgia, was made from the water obtained
from the flowing well, which is located at the Fair Grounds near
the corporate limits of Louisville: —
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Parts per  Grains per

Constituents Determined Million U. 5. Gallon
7] e B TRl o e R e P 39.22 2.287
SulphasfEroside i nire s e st e 775 .450
EarheniiDiozide s Sl e et e 53.90 3.140
PhosphorasiPentosidenii, oo ivuawt tn e 2.50 L1406
N T T e et i iy s 8.16 .476
Iron Sesqui-oxide and Alumina........ 412 .240
| s (e S P e e S e P T 46.44 2.708
Magnesia ....... e R e 2.3 <128
Eatashbildeeiirenbema i v bl s A 2536 . 196
S AR G LA S iy DL M LT E ey 4.18 .244

Probable Combination
Batisstum Chloride .. . . Gbivetiie: 5.53 .322
Sedimm: Chloride . dit o v, 7.88 .460
Soditm, Phasphiater IR SRR Vot o 350 .209
MasenesiiEhlorides, S8 H S ANEs, IR .059
Magnesium Sulphate :............... 5.55 .322
Calelinh -Sulphate s | fa o s oode s e o 6.89 .40T
Calcitm Carbenate . f- @il i 77.84 4.540

Totali S ol s L sae R b Sl ey 151.73 8.790
Free Carbon Dioxide................ 1G.661 el IS TAG

OLp Town.— There are two artesian wells at Old Town, both
having about the same flow, and furnishing water of similar char-
acter. Water-bearing strata are reported at 160 and 200 feet.
Clays, sands, marls and limestones are said to have been passed
through, in sinking the well; but their thickness and depth from
the surface are not given. The wells are about 225 feet deep, and
flow 28 feet above the surface.

WabLey.—(Elevation, 243 feet above sea-level.) 'There are sev-
eral flowing wells at Wadley, varying from 330 to 450 feet in depth.
Three different water-bearing strata are reported in all the deepest
wells, the first occurring at 170, the second at 330, and the third
at 430 feet. The water from these different strata rises from four
to twenty feet above the surface. An attempt was made some years
ago, to run a mill by water from two or three of these wells; but
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the experiment proved unsuccessful. The water is used only for
general domestic purposes.

Mr. M. M. Caldwell has furnished the fol]o“mg record of one of
the Wadley deep wells: —

TR OB 5 ol s et 0% 415 e dotnd o b (o 5 ok agaie 60 feet
ERE e MVIAT] e s S T e 3 o e s e e e e 100 &
B o s st v Sl e e T et e 2
HEVISEIS and T imestone. . . iautivos wh s v asainhs o0 s 250

T REiEl s o RO e S Rt e S Not given

An analysis of the water, made by Dr. Edgar Everhart, Chemist
of the Geological Survey of Georgia, is as follows: —

Parts per  Grains per

Constituents Determined Million U. S. Gallon
e o gl e SR A4 PR NP 13.00 .758
BIHARET PAIORIAE . - iui ot s vainenion o b 9.14 .533
Bathon¥DioxIde < s s o v aobmomniee 150.60 8.783
Bhiospherns Pentoxide .. ... o amsiess trace trace
WHIOEINEE 5 005 . et 4 o o sissseidle s o 4.70 .274
Tron Sesqui-oxide and Alumina........ 1.80 .105
NI o A 80.40 4.689
T R I P e S 5.14 .300
L o e e A 3.55 .207
BRI R i o = & 5:sllcs s o 500 el alago o s 12.40 723

Probable Combinations
Botassiym Chloride ..vvovrrsvrnonsens 5.62 .328
Bodinm Chloride .. . vovoveviiiivivens 3.31 .193
paEamesniphate. ... . i 19.88 I.150
SodinePhosphate . . .. ... o v -vsianos trace trace
BRI Carbonate . ... .s - cihsusvas 3.36 .196
Magnesium Carbonate ............... 10.79 .629
SACIINI@arhonate . «cm.lae s it 143.57 B2

PG EFIRGOIIAR: ', s iv v ivinia st srorelatetatots IQ9I.33 11.158
Brce Carbon Dioxide. . ..ievvveenionnes 80.38 4.688

237 feet above sea-level.) 'There are three
deep wells at Bartow, which vary from 160 to 525 feet in depth.
The deepest wells are said to penetrate water-bearing strata at 60,
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225 and 350 feet, the two last strata furnishing flows which rise

from seven to ten feet above the surface.
Mr. L. B. Clay, who sunk the deepest well in Bartow, has fur-

nished the following record from memory: —

Redisandy elavs. s o oo cirsms o ss s from o to 12 feet
Coarse e ravell (1) /ot e sl s+ b ot - T2 5 e E e
Marl and sand (water-bearing)........... AR AR & o

Blue marl with an occasional layer of rock.. “ 112 “ 362

Same as above, with sharks’ teeth and shells. “ 362 “ 525

WREN, — The following data on the Wren well. received from
Mr. W. W. Burnham, was furnished by Mr. M. O. Leighton, Chief
of the Division of Hydro-economics, U. S. Geological Survey: —

This well, which belongs to Mr. W. J. Wren, is located within
a few hundred feet of the railway station. It is six and four inches
in diameter and 556 feet deep, and it furnishes a maximum yield
of 8o gallons per minute. The principal water-bearing stratum is
at 525 feet from the surface; and the water rises to within 20 feet
of the surface. It is used for general domestic and boiler purposes.
The well was put down in 1897, at a cost of $400.

The field analysis of the water, which is said to form scale in
boilers, is as follows: —

Field analysis by Mr. W. W. Burnham, of the U. S. Geological

Survey: —

113

Constituents Deterniined Parts per Million
B rare s T leT e RAT A AN e i A a5 L T8
Total Carbonates, as Calcium Carbonate.............. 60.6
Scale-forming Carbonates, as Calcium Carbonate. ..... 3.4
Alkali Carbonates, as Sodium Carbonate............. 60.6
Sulphr Trionide 2. o 0« o cimh e s s« v v s e e e trace
Total Hardness, as Calcium Carbonate............... 110.4
[ET0T110 7000 1 oo A el et Fote (A s s NS I T e Lo 4.0
(1o ot e e e T o S T O P B ! St T vt e o o trace
Odot; Hydrogen sulphide.. .. ..ol vl biahle dinte 3.0
iy s i S e e SISl etaies 0.0

O1L ProspecTING WELL. — The location of this well is about 314
miles southwest of Louisville on what is known as the Black farm.
Mr. James Tague, the contractor, gives the following record of the
well : — ’
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IMicedaclay and sands & oo ueoiecn s s e ss from oto 68 feet
Sl ahats Bl SRR N SRS R P & 68 1t e
L b o RSN N O L G e
Bieelclay and sand.....veeviniiete. “ s Y Ty
(2 FEE? o ol Dt R foot e o g1t g3 -
Sl om0 T AT I e g (6 Sl o ST
L T R e it ot - pf.
SOESANATOER v caadidi v s 5o e veareien o & ot 09
L e e T R AT (e = o2 RS i) 17
IRIETARTOCIEE. 0 taaionins o 5 o s vt iisis dvy & o e i e
Sl o o R 8 i IS 5 3 G R
Gl VHORE Oy i e S pal e BRSSP S g1 (= SRR ¢ [0 Rk
ST R R N S . 0 s SO LAY
i GRS A S g s s e
e R e P 4 32 aqai
BandiandiClay ool o5 v e s A TAZ TR
1SiiEE MEER 5 R SRS S S = T500 T 1aan 8
SEEE oo 0.0 o A T RN B e 7o) 0 e
BliteRclaytand shale. ... o e vaanea 4 7T SR T 7 O
[Tl ele e S TNl IS - 1657 5T, A
Blue clay and sand layers............. i Tyl = T84 o
R R e 2 TS AN ST RS
SEREL 10 ol el R T A S “ AR o B
1l sndt e o S N N o i 204 0 2051
lveland white clay. . ... cviveiiin e, & 2058 L 268 N
T L e U B 5 208 5 L Baga
ST e A N i 200 =° 2Fga
SHAR s S R S ¢ AT T e
Sl e S (P S i arg o mgmis
Biiettiayiand shale..........cuviin. iy 23, L2060
G TG R R SR I " 260 25
Wiaviand shale ........c.cc0vivnnnnn o 25 1 pgR
b SHTE A R G i 208 L1 agm i
B e s s o' s 5 & o0 o g s s e s e o 307 .7 1 Egs.
G DT e SR (A SR ) o 808" - seyg "
ek and whiteclay.........covnneenn % S0 A TR
AT R 8 Bae L SEG
L e e ki 562 . E8r ¢
e R Ao S R 3 EBr " a8a - E
L G o G N S U < o Tl
T o n o o G S S i 584 ¢ 588 &
BB thioos ... ..o v vvenansson s o 588 " Bgor

Sand with hard layers................ & 500 66T %
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Mixed elaylc . oS S from 661 to 665 feet
Smandisn Sl e a L T 7 665 *' Ho4
MasedRelay St wle St i Ve il vl i ORI AT
SRR bR R o s S e Y 0 PR
o s liia Lt wte A v SIS L oyt e 2 ISL1 250
SET0s b e, e el R e bl el & ZEQ N Ep
sy e Gy SRR e BN SN fal e “ Zub S ERaE
Sl s sl UG e SNBSS SR o 10 B i e WA o L B
e re Nl e E e A Y e S i Sl % 793 " 798
AR o A e e S e T b ke o SRR o
Sanadyclayat S e e e i 8ol |1 Bt
o i L R i 843 % &gz
Miiced clay B R e s e L e AL ) = L R o
o IR IR S R TR o S S 0 S T ¥ 8ot IBgG
VI el o] e S SR R St s s e & g6l ' g1z
AR Sl Rt e T ] e s i 30 D o
Clay R 3. s R Y e A L 4 Q20" 948
White and yellow sand. . ....c.v00ins. ik 048+ . gge
Nuhitelclay LIS S R H (O o e
v ol pasdiEp o L s W el She B e tR R L R # 965, % Cigzhe kE
S Lo e R TR S L S L S L 76, ' gyg ¢
(5 ) e e S i Q70 ** Sgoai it
T R R P e T S & (alo R (e TR
Ay e L i L i ool ¢ roeb
EEard Ay e e g 5 1006 ¢ 1006 *
BeUclayiilic e MaRen e 8 e o G 5 Tae6: . To27
STl el L R o S e R e T e £ 1oLty N ol SRS
G R R s it R s E IO E W i« LOGZaNEE
L L ) e 4 1082 1 1 TOES b
5 i S S WL e R e 4 1G58 - rg6R) 1
SRR B e R T L R % 1062 “ 1068
3 il e IR e ARE T P i Y i 1068 1088 ¢
Clay andishale .. ... .. B S e A g TOSK ST
N epyrhard Sshale™es s soss ilins B i DS g S e e
Cemicnted: gravel™) . . ¢ aslib iodson i i e W T

S cki R L T e s e x 1140 1143

In addition to the well record above given, Mr. Tague also fur-
nished thirty samples of well borings which seem to verify fairly
well his well record. The only samples in the collection of borings,
which contained organic remains, that throw any light whatever on
the geological formations penetrated, are from depths 250, 380 and
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1,143 feet from the surface. Sample from 250 feet concains nu-
merous fragments of oysters and other shells, together with a small
coral, which is one of the common fossils of the Claiborne or Lower
Tertiary formation. Sample from 380 feet is a fragment of a turtle
shell, found, as far as I know, only in the Upper Cretaceous for-
mation. Sample from 1,143 feet contains fragments of a diorite-
schist, one of the typical crystalline rocks met with throughout the
Piedmont area of Central Georgia.

JOHNSON COUNTY

As far as was reported, there are no springs of any importance in
Johnson county. The domestic water-supply is obtained chiefly
from shallow wells. The only deep well reported in the county is at
Wrightsville, the county seat. This well is four inches in diameter
and 578 feet deep. The water rises to within 62 feet of the surface.

Water-bearing strata are reported at 430 feet, and also near the bot-
tom of the well. The well at present furnishes about 3o gallons of

water per minute, the capacity of the pump, which supplies the
town. The water is said to be quite wholesome, and to possess
medicinal properties.

An analysis of the water, made by Prof. H. C. White, of the
University of Georgia, is as follows: —

Grains per

Solid Matter Dissolved U. 5. Gallon
L orEn (AL Ao (N S CRNEN G (P S ey S P 8. 9\,~,
AR TR (D5 hlans F e WS St et g o L2
SIS Joi BT (N S e SIS R Y S .210
BERlatelof Magnesia .. ... o vaessssssinasbsssons .623
BREEIERO NS oda. 0 L e e s e e e s s .324
R BRIOTIAE . v vio o o steain s 7o e s e o 50 .543
B v 4.4 5 0 a1 ' 1 a0 <753
@@soanic Matter and Water Combined. . ............ 2.415

There is dissolved in the water considerable carbon dioxide, and
also some hydrogen sulphide.

The stratum, from which the water is obtained in the Wrights-
ville well, seems to be Eocene.
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LAURENS COUNTY

The only successful deep wells, reported in Laurens county, are at
Dublin, the county seat. These wells, which are all flowing, are
said to vary from about 300 to 850 feet in depth. Water-bearing
strata are reported at 183 and 2935 feet, the latter yielding a flow
which rises about 30 feet above the surface. The various forma-
tions, passed through in these wells, are reported by Mr. Deering,
one of the well contractors, to be very similar to those penetrated
in the Hawkinsville wells, except that the limestone occurs near the
surface. The water-bearing strata of the Dublin wells are Eocene.

An analysis of the water from one of the city wells, made by
Dr. Edgar Everhart, Chemist of the Geological Survey of Georgia,
is as follows: —

Parts per  Grains per

Constituents Determined Million U. S. Gallon
SlIEEE T e e e L e e ] 20.32 1. 185
Sulplrd Trioxide) o b sicntmns oot 13.63 .798
Cachon MDiamide’ Wik oo n it SRRt 216.00 12.597
Phasphorus: Pentosxide . . ouwaiinme damione trace trace
(BTSN el AT VT s R O D SN 5.60 el
Iron Sesqui-oxide and Alumina.......... 2.62 LTiEg
gl e i 94.81 5.529
IVIaofislian: et shas Sl el o s o na 6.00 .350
Patasheo it e ralan il a s s e g 3.7 .220
B e L S e T e e R SO 8.91 .520

Probable Combinations
Potassium CRIOHAS oo aveiaiionsuin s : 6.00 .350
Sodium: Chlotide! f. ol oot iminmiiae s 453 .264
Sedimesulphate oot s d b L 13,31 7
Sodinm PHOSPRAte ot b oo s s trace trace
Maghiestum Sulphate ..., . Ll aine o e Q.27 . 540
Magnesititn Carbonate . .. omshiam. s s 6.11 .350
CalemrCarbonate: s doe iy s athbmin s i 169.30 9.873

dlatalES olTH st tin Sl is nls - I SR 231.46 13.408
Free Carbon DIoxXide .. is o owmismale 137.31 8.008

The only large springs, visited by the writer in Laurens county,
are situated on the right bank of the Oconee River, some miles south
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of Dublin. These springs, locally known as the Well Spring, the
Rock Spring and the Wilkes Spring, emerge as large streams, flow-
ing several million gallons daily. The springs are from three to
five miles apart; but they all are located within a few rods of the
river, and near the contact of the Vicksburg-Jackson limestone and
the Altamaha grit.

The domestic water-supply is obtained mainly from wells vary-
ing from 20 to 6o feet in depth. The wells obtain their water-supply
from the Lafayette sands or the underlying Eocene or Miocene
beds. The water is usually soft, and is considered quite wholesome.

LEE COUNTY

Lee county is noted for its numerous underground streams, which
often appear at the surface in lime-sinks. When the channels of
these underground streams become obstructed, the water frequently
fills the lime-sinks along its course, and thus gives rise to a chain of
ponds or small lakes. The waters of these ponds may disappear in
a night, or they may remain an indefinite period. There are a few
bold springs in the county, but none of very large size.

The main dependence for domestic water is shallow wells, which
vary from 30 to go feet in depth. In recent years, these wells have
been hored or driven. Wells of this class are usually short lived,
unless properly cased. However, the cost is generally less than that
of dug wells.

Successful deep wells have been sunk in Lee county at Leesburg,
Smithville and Armena.

LeesBUrG. — The Leesburg deep well was put down by the
town in 1893, at a cost of about $1,200.00. It is 540 feet deep, and
it furnishes an abundant supply of water, which rises to within
twelve feet of the surface. No record of the well was preserved.
The character of the water, which is used for general domestic
purposes, is shown by the following analysis, made by Dr. Edgar
Everhart, Chemist of the Geological Survey of Georgia: —
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Parts per  Grains per

Constituents Determined Million U. S. Gallon
ST atetiign Sty Fob b Stk T e pa e il 35.30 2.0359
Bulphurs Tripxide” Lk L 0 s iaes ds b b 11.26 657
S0y DItap otk e R e 86.60 5.0350
PhoSphioris FPentomide) s o drsehn s 5w s jo trace trace
CRIGTINE =k ot s e A o 5.25 .297
Iron Sesqui-oxide and Alumina.......... 6.20 .362
[ e Al Sl S Bl et A b [ ol 37.00 2.158
Y e e e L e e T ST 5.60 .32y
Potasht o S et A L e S e 6.00 .350
SOELAN § s & i 5 5 e e e e 35.02 2.0095

Probable Combinations
BatassinmeBhlordesiois | it el it e 0.40 .548
SodinniGhlarides il - i s, S 1.19 .069
Sodiunil BHOSPRAte wa. « 25 dd-himshes oes s trace trace
Soditm: SUlphate oo el < osnalma b o sa e 19.99 1.166
Soditm CErbonate L s« s votiond 5 e ss 45.41 2.648
Calcivmm Garbonate o . .« oh b 5 es s 66.07 3.853
Magnesinar Carbonate ' v osdivac oo o 11.76 .686
Tron Sesqui-oxide and Alumina.......... 6.20 .362

Datal Solmls’ 200l e O 195.32 11.301
Bree Carbon Dioxide . ¢ o Sdh it b 32.52 1.807

Mr. W. M. Johnston's well, located on his plantation, two and a
half miles west of Leesburg, has a depth of 150 feet, and it furnishes
a flow six feet above the surface. Two water-bearing strata are
reported, but only the second stratum furnishes a flow. The well
is three inches in diameter, and flows about 18 gallons per minute.
The flow is said to be somewhat reduced in dry seasons.

The following record has been furnished: —

Clay: Ba s i s ZE kS B A S A froms  ©to  git
I mestome ik IR InEL e s Syl (St N e e D 0y 0 & g e
B E TRt T e AT AP SIS o ) 1A el
A el L P e e e T e o s e SRS gl
Liitnestore wath Hai s <05 % e tn e e s S i SESTOA S TAANS
Sand. (Watee-DEATING) '\ 4 ¢+ wimins 4 n s 5 elae G 0 v o

In addition to the well here described, Mr. Johnston also has three

+
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other wells on his plantation, varying from 100 to 384 feet in depth,
but none of these wells furnish a flow. The water is used only for
general farm purposes. _

SMITHVILLE.—( Elevation, 319 feet above sea-level.) There are
four wells at Smithville, two of which belong to the Central of Geor-
gia Railway, and two to the town- One of the railroad wells, which
is three inches in diameter, attains a depth of goo feet. 'T'wo water-
bearing strata are reported in this well; one at 500, and the other at
goo feet. Water rises 20 feet above the surface. It is used to sup-
ply the railroad water-tank. The flow at the surface is about 50
gallons a minute.

Mr. G. W. Warwick, the well contractor, has furnished the fol-
lowing partial record: —

I Wiz vE AT S sandi ol ek b L8 i i o o el 40 feet
BREIAVEOL VarioUus COlOFS: 10, . v .iv ieronslemsiala oehs siatersiose oos A0 15
3 GavernonsEnoelCRIRtOs v o e i 240,
4 Blue clay with shells and sharks’ teeth to.............. 340 “
R EESTOTE \ox oo o e isaiions $he 5 svofesneloib s e o vl atens & 345
6RCavernous limestone withicorals. . .. v vpwsii v e ()

At the bottom of the well, the drill struck very hard rock, that
could not be penetrated.

Field analysis by Mr. W. W. Burnham, of the U. S. Geological
Survey: —

Constituents Determined Parts per Million
CIBEE oo aen S et ol Sai R BTSSR e S Jen i’ ¢ UL O 4.0
Total Carbonates, as Calcium Carbonate................. 9I1.0
Scale-forming Carbonates, as Calcium Carbonate.......... 13.0
Alkali Carbonates, as Sodium Carbonate................. 82.6
jictaliHardness, as Calcium Carbonate. .......ovusessens
Siptnr Trioxide (estimated) .....coveveorvennronscsns 5.0
CUET L a e A (AR SN S S e S M et e trace
B H vdrogen SUIPRIde . ......oev vt vebonnoeiiessns o 2.0
Tul‘bld!ty .......................................... 0.0
L s s O T A SR A 0.0

The town wells, which have been recently completed, are said to
be of the same depth as the Central of Georgia Railway well, above
described.



136 UNDERGROUND WATERS OF THE COASTAL PLAIN

ARMENA. — The deep wells at Armena, owned by Mr. I. P.
Cocke, are three in number. They vary in depth from 290 to 450
feet. They are all non-flowing wells, and they were sunk chiefly
to obtain water for plantation uses. The water rises to a varying
height of from 24 to 68 feet of the surface.

Mr. Cocke gives the following record of one of his wells: —

1 295600 sl s R e R S WA WP S ey E R L from oto 4o ft.
I e dthnen R e A S A SO S DN s o T
OMIERSRTIAT i Lo ad b o 05 Datia el oiin LN Ei iipo2Ea s
L T g S R LS agtn: “280 %
Cavity, from which water rises to within 25 feet

of e surtae) s e e e e 280 Hage

The analysis of the water from this well, made by Dr. Edgar
Everhart, Chemist of the Geological Survey of Georgia, is as fol-
lows: —

Parts per  Grains per

Constituents Determined Million U. S. Gallon
S Sl M RSl R e SALS T T\ Vo 9.20 537
ST )i TN I T Ta (e L PR SR e [ 4.90 .286
(B 617y B B, Tl [ [ T SR SRR S S S e I54.45 9.0083
Phosphotns Pentazade <. . .. ooociininin, trace trace
CRIOTIHEN o S E il S s R ale S e 6.32 .368
Iron Sesqui-oxide and Alumina ......... 2,06 B
LTI, A dysbh e o e & Wb ob e el e 84.40 4.922
IViasrecta b At cdlhaca i s it e o el I.10 004
Palasie et bt oL e LR (L TR ! .0 .052
S e e e s b 2.56 .149

Probable Combinations
Potassium Chlotide . .. i s vt 1.42 .083
oodiniiChlemte 10 L L T s s 4.83 .282
Sodiom Phesphate o .5 .l e ads trace trace
CaleiumiCathonate o oL 5 05T st 145.07 8.460
Caleimi SUIPHZE o o0 i s iare it 7.68 . 448
Magnesium Sulphate .................. 57 .033
Magnesium (Chloride: 7. 5., toiiliint o 3.62 S21
Iron Sesqui-oxide and Alumina.......... 2.06 % i

atalySehider i L e S UM 174.45 10.171

Free Carbon Dioxide .., ... oeoilisesioss 84.20 4.910
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The upper water-bearing strata in the Lee county wells are Eo-
cene, and the lower, probably Cretaceous.

LIBERTY COUNTY

The domestic water-supply of Liberty county is obtained largely
from driven wells. These wells, which vary from 15 to 30 fect in
depth, obtain their water from what appears to be Pliocene, or possi-
bly, Pleistocene sands. Near the coast, it is said, that water in the
wells is frequently struck at from 12 to 15 feet from the surface;
but, unless they are extended beyond what is known as the first
stratum of black rock, the water is unsatisfactory, owing to its con-
taining fine sand. The water from these wells is soft, and is
generally regarded as quite wholesome. There appears to be no
springs of importance in the county. Successful deep wells have
been sunk at Riceboro and Dorchester, and on St. Catherine’s
Island.

RiceBoro. — There are two Riceboro flowing-wells; one, 430,
and the other, 460 feet deep. Water-bearing strata are reported at
350 and 430 feet, the latter stratum furnishing a flow, rising about
20 feet above the surface. The water is sulphureted, and is re-
garded as excellent for drinking purposes. Sand, clay, marl, and
some thin layers of hard rock are said to have been penetrated in
these wells; but their thickness and depth from the surface were
not learned.

One of these wells, located at the station, supplies the water tank
of the Seaboard Air Line Railway, by a natural flow. The analysis
of the water from this well is as follows: — ;

Field analysis by Mr. W. W. Burnham, of the U- S. Geological
Survey : —

Parts per Million

THITE o e R U TG S et 6.5
Total Carbonates, as Calcium Carbonate.:........ s oo B3 0]
Scale-forming Carbonates, as Calcium Carbonate. . ...... 21.0

Alkali Carbonates, as Sodium Carbonate.............. 103.0
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Total Hardness, as Calciumn Carbonate. .. ... ..o 152.0
Sulphtit ‘Trioxide: (smMated) . o vieisdiies o st o 5asadas & 20.0
REOT et oS s 1 Bleriaiaid S% o N o e o LN s T o o)
Odet Hydtoget Sulphide wlis vz vuidens s o vt vums o 4.0
(@oko o8 b A SR BN £ T T R B o e P 0.0
Miehidiaie s e s s SO i 0 S AEA SRR ] 0.0
Memperatura (estimated) (L s o i b e 70° F

The other Riceboro well, owned by Mr. A. E. Winn, and located
on a plantation about one mile northeast of Riceboro station, is two-
and-a-half inches in diameter, with a strong flow.

The water is used for general domestic and stock purposes. An
analysis of it is as follows: —

Field analysis by Mr. W. W. Burnham, of the U- S. Geological
Survey: —

Constituents Determined Parts per Million
O T T 1 ) e L e e e B e 6.5
Tlotal ‘carbonates; ‘as calcitun carbonate. .. . v« vvrein v omi 105.0

Scale-forming Carbonates, as Calcium Carbonate.......... —-..
Alkali Carbonates, as Sodium Carbonate. ...............

Total Hardness, as Calcium Carboriate. i ... cowvivsisvs 152.0
SHIPhUE T TOXIAE 5 o eres e ¥ e e s fe a5 o & 5 sl e e s 33.0
TEOR! 0w aitinin s v bl T Tk s s rat s e S balnbats shals stela R e ity 0.5
Ordor; Hydrogen Stlphides s ih it What | i 4.0
(o] Ton il R LR O DS N Vi S T N W S 0.0
LA Eyandh S L 5 s Ly O i A e g Ny St ATt T 0.0
Temperature (estimated)...... A e s IV L bl

DoRrRCHESTER. — Seven deep wells have been sunk in, or near,
Dorchester. These wells, which are all flowing-wells, vary from
308 to 465 feet in depth. One of the wells, owned by Mr. W. P.
Wait, located on his plantation two miles west of Dorchester, is six
inches in diameter and 4350 feet deep, and it furnishes 1,200 gallons
per minute. The water, which is used for the irrigation of rice
lands, rises 30 feet above the surface. Another well, owned by the
same gentleman, but located in the village of Dorchester, is reported
by Mr. Burnham to be three inches in diameter and 470 feet deep,
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with a flow of about 100 gallons per minute. The field analysis of
the water from the last named well is as follows: —

Field analysis by Mr. W. W. Burnham, of the U. S. Geological
sSurvey : —

Constituents Determined Parts per Million
CHEiie ooyl P LTI porain e [ i SRt R RO e 6.5
‘Botal Carbonates, as Calcium-Carbonate. . ... ovsopvnn 104.0
Scale-forming Carbonates, as Calcium Carbonate........ 0.0
Alkali Carbonates, as Sodium Carbonate............... 110.0
‘T'otal Hardness, as Calcium Carbonate.................
R D riaide B0 E LG T T s A i 42.0
BB LT ATETIL oo 3 5. dgdnive. S b imne oy R MR a0 B S 0.5
i el ydropen Sulphide. .. . o6 sivicsnsnies so s anmma 4.0
L AT R S e N I e A 9.0
CHlEIE o oo T e R ey o S o e 0.0
fiemperature: (estimated) ...oeeedocesassimmnbe s 78° F

St. CATHERINE'S IsLanp. — The St. Catherine Island wells,
owned by Mr- J. Raners, of Savannah, are five in number. They
are said to attain an average depth of about 300 feet. They are
three inches in diameter, and each furnishes a flow rising about 33
feet above the surface. The flow is said to be slightly affected by
the tides, which cause a difference of pressure equal to a variation of
about 18 inches in head. Four of these wells are cased to a depth
of 200 feet, and have shown no perceptible variation in flow since
their completion; while the fifth, cased to a much less depth, has
become filled with sand, and has ceased to flow. The formations
passed through are said to consist mainly of sand and marl, with a
few thin layers of hard rock. The water, which is sulphureted, is
used for general plantation purposes.

The deep wells of Liberty county seem to obtain their water-sup-
ply irom the same geological horizon as the Brunswick wells.

LOWNDES COUNTY

The only springs of any importance in Lowndes county, known to
the writer, occur in the Withlacoochee River. The domestic water-
supply seems to be obtained almost entirely from shallow wells.
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These wells obtain their water from the Lafayette or the underlying
Miocene deposits. The water is considered quite wholesome; and,
in the deeper wells it appears to be but little affected by droughts.
In some instances, these wells are driven; but more frequently they
are dug, and curbed with boards for part of their depth.

The only deep wells in Lowndes county are at Valdosta, the
county seat. The first of these wells was completed in 1893, at a
cost of about $1,600.00. This well varies from 44 to 10 inches
in diameter, and is 522 feet deep. Mr. J. A. Durst, the well con-
tractor, reports water-bearing strata at 260 (?), 460 and 515 feet,
the water-bearing stratum in each case being a porous limestone.
The water rises to within 113 feet of the surface.

Prof. H. C. White, Chemist, University of Georgia, has furnished
the following analysis of the water from the different strata of the
well: —

Solids Dissolved Grains per U. S. Gallon
No.1 No.2. No.3i

Earhorate jotnlanme Lt Sl Seaten fn cog2ql 4726, h5ad2g
Sulphate of LAME i s icmsm s G 0.763 0.654 0.813
Soditnn-Chlotide i oiiamsess g s 0.461 0.398 0.268
Sullphzte of Boda .. « o oo snmmunh 5o s e 0.074 0.086 0.085
Sulphateiol Potash: F, doliiisne i o S 0.055 0.072 0.038
Sulphate of Maghesia . louaasns i, 2,165 0.703 0,203
@sidedat [Erom ot ire e I S ZaCirp A s R 0.101 0.006 0.121
B 1 e 0.0605 0.054 0.104
o e b 0.392 0.468 o0.714
Organic Matter and Combined Water....1.161 1.317 0.95I
N5 v o e P M el P none trace  trace
L e P e 8.761 8.035 8.724
Suspefided Sedimentts. . c v o5 b, «vioms —— 1.32I

No. 1, from a depth of 360 feet.
No. 2, from a depth of 460 feet.
No. 3, from a depth of 515 feet.

A second well, put down by the city of Valdosta in 1900, has a
depth of 500 feet, and is 8 inches in diameter. This well is said to
furnish daily a maximum of 500,000 gallons of water, the capacity
of the present pump, without perceptibly lowering the static head,
which remains constant at 120 feet, from the surface. From a
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series of borings from this well, together with some notes furnished
by Mr. Dana Griffin, the Superintendent of the City Water-works,
the following incomplete well record has been compiled : —

Sanericial sand ... o oeieeitil s s s nd s from oto 2it
ENEEWRSATIA: <o cialis 3 8 55 e s staidiiags 5 % = s sraperasan o g 5 g S
EGPATICEOTAVEL vt La o5 s siniin o s slalaseummiols S 2 A
Dins FrEEl - St e SRR L M B B st g Rt o
Lol el e d e R B M s S S P e Bl rhy
Sandy clay, often indurated and phosphatic. . . .. kG B R

- Rather compact, brownish gray limestone contain-

ine minute grains of transparent quartz sand.. *“ 186 “ 208 ¢
g S P q

White porous limestone, water-bearing ........ = 2qelt 2be
Same as above, with fragments of sea-urchin... * 325 * 360 “
White porous limestone, said to continue to bot-

EEEEREERWELL At . 2 el S S R T G Ty B

The analysis of the water from this well, made by Dr. Edgar
Everhart, Chemist of the Geological Survey of Georgia, is as fol-
lows: —

ZJarts per  Grains per

Constituents Determined Million U. 5. Gallen
BRIl L e e e e 14.85 .866
RHBTUTNETIOXIAE - oo e oo o xa s ivinaiein s s 20.20 1.178
T ORI OXCTCIE: . ¢ oot o2 bhi oo el e 71.00 3.254
Bacsphiorus Pentoxide .. .. ... iceenain. trace trace
IR e e e e S PR S 5.44 2317
Iron Sesqui-oxide and Alumina.......... 6.12 .357
B e ss s v s sm e e s oD Tavararora o 34.94 2.038
BTG, Aoy e e SRS R Y 5.19 .303
TUHERL s RN S RO REL R T ey .07
SR e e SR R S G 3.85 .225

Probable Combinations
B0tassium Chloride .. ......cconnnnnns 22T <1301
SEdigmuEChloride .. .cmvviies-x5orsns T 2T .42
REHEiEPhosphate . ...ccvveeisensosies trace trace
BEEResium. SUlphate ... .cos.sossmins 1557 .908
Saleinm Sulphate .......... wate et Sttt EONO0)" .973
Nileium Carbonate .. ..cooneennc oo 50.12 2.92
Iron Sesqui-oxide and Alumina ......... 6.12 35T

ERDTRIRNS . . i o e A ek oA e g 6.580
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In addition to the wells here described, there are two or three
other deep wells in Valdosta. These wells all obtain their water-
supply apparently from the Eocene limestone. Fossils, brought up
from 360 feet from the surface in the new well at the water-works
station, have been identified by Dr. Dall as belonging to the Ocala
or Peninsular limestone horizon.

MACON COUNTY

The deep wells of Macon county are located at Montezuma, Ogle-
thorpe and Marshallville.

MoxTtEzUMA. — (Elevation, 300 feet above sea-level.) Monte-
zuma has 18 flowing wells, varying from 60 to 500 feet in depth.
Mr. E. J. Wilson, the contractor who put down several of these
wells, gives the following record of the deepest well: —

T snaiidptont el e R o A R h C AN i Y (s
oo WNiteRelag 0L bl o n s e e S s 18
3 Limrestone o bt i a e e e 2o
A Sand and Clay 101 00 5ats ek e b e e e Zale
5 Bluish tough' elay tor. ool ihaihlen . ow o lun 6o
Gepandtwith micantol s i r e e Ui A
R BIHe el a7 A TOLE, £ M erc s SuRt il vl i S S 05
S Sandandiblueiciay ol T i iR e T(EEits
o Fine, Dicaceans sand 10, 5 s o5 bamiels s sy neion e 160 “
tasand. and Blay t0 o ios ok S s b E e e 100"
11 Sand with thin layers of flint to. . c.vivnevvnnann. 3104
ren@lay Bnd fossilvwand or 45 00 Lata b B T 350t
13 Limestone containing shells to ....... S 52
AT DTeeY e o o ha (o e ro P MR e S T P 356 “
15 Clay interstratified with Sand t0.. ... .. oiviin vl 416 “
16 Fossiliferous limestone with layers of sand to. . ... 480 *
B Clay e, e e e e R 496
e TR U L RO ARG PR e e B IR RS Ty 500

The first water-bearing stratum, struck at 6o feet, flowed eight
feet above the surface; the second water-bearing stratum, struck
at 150 feet, flowed 20 feet above the surface; the third water-bear-
ing stratum, struck at 350 feet, flowed 30 feet above the surface;
the fourth water-bearing stratum, struck at 500 feet, flowed 62 feet
above the surface.
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Three of the Montezuma wells obtain their water-supply from
the first stratum, fourteen from the third, and one from the fourth.
So abundant is the flow from the deep wells, that an attempt was
made to use the water to furnish power to operate a cotton gin,
but the attempt was not successful. The total amount of water
furnished daily by these wells is very great; and it must necessarily
cause a very heavy draught on the water-supply. Nevertheless, it
is stated that there has not yet been any perceptible variation in the
static head.

The following analysis by Dr. Edgar Everhart, Chemist of the
Geological Survey of Georgia, was made from a sample of water
taken from the city water-works reservoir, which is supplied with
water from the fourth water-bearing stratum: —

Parts per  Grains per

Constituents Determined Million U. S. Gallon
STSERL g SO U R R e 39.98 2.846
StlehutTrioxide . oo, o e 10.45 .610
WAEOTRIDIORIAE. . - oo e i B o s i 36.80 2.150
Bhosphoris Pentoxide . .c.h v vt vnenn T.75 .102
(I o S R e e E P G 6.80 .397
[ron Sesqui-oxide and Alumina........ 2.12 .182
LITTIE 2 s N C  e e 18.350 1.070
AT e A A S S S R e L 2.50 .146
IPiimEin o e AP e S S 6.39 1873
wedas .. ... .. At e L T A 2Q.07 1.695

Probable Combinations

Botassium Chloride - .. oovviiiseein s 10.12 .590
R Chloride .5 dovevnianie s s s 3,26 . 190
RETMESUHIPhate . .ocvuinun s vouss 22.72 I.325
REUmPRoSPhate. . . . s vmmat sis e o 2.54 148
Bodium Carbonate ......ovuvieeene e 27.92 1.628
Magnesium Carbonate ............... 5.25 .306
Caleitm Carbonate . . ..o oeshide . bione 33.03 1.926

EE i S e 137.94 8.043
BeeGarhon DIioxide .. .. cv0nses s iaes 7.02 .460

The following field analysis, made by Mr. W. W. Burnham, has
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been furnished by Mr. M. O. Leighton, Chief of the Division of

Hydro-Economics, U. S. Geological Survey: —

Constituents Determined

I
O Bl i e g ST LTS 1.0
Total Carbonates as Calcium Carbonate 25.4
Sulphur Eroxide: oo vy skl gy 5.0
Total Hardness, as Calcium Carbonate. 82.8
T e s s e s At o B e s 4.0
Odor, Hydrogen Sulphide........... 2.0
GOl RS e e o F sl S e 46.0
RRES 5Tk e o At o W e 0.0
Flow per Minute in Gallons.......... 14.0
Temperature (estimated) ........... 622 F.
Distance of strata from the surface.... 6o ft.

Parts per Million

IT
4.
32,

10.

69

.

3
0

0}

60

60° F.
350 ft.

111
6.5
36.2

trace

69

7 1.5

O n O

C ow

250
60° F.
500 ft.

OcreraorPE. — The deep well at Oglethorpe, the county seat of
Macon county, which was sunk by the town authorities in 1894, has
a depth of 300 feet, and furnishes a strong flow. The strata pene-
trated in this well are said to be practically the same as in the Mon-

tezuma well.

The analysis of the water from the well, made by Prof. H. C.
White, of the University of Georgia, is as follows: —
>, (=}

Solids Dissolved
Sulphate of Lime
Sulphate of Soda
Sulphate of Magnesia
Chloride of Sodium
Carbonate of Soda
Carbonate of Lime
Silica

Total

TS

...............................
...............................
...........................
..............................
.........................................

.......................................

Grains per
Gallon
1.184
3-434
0.950
2.654
0.384
0.120
0.114
0.430

9.276

MarsHALLVILLE.—( Elevation, 500 feet above sea-level.) 'The
deep well at this place, put down by the town council in 1901 at a

cost of about $1,200.00, has a depth of 397 feet.

It is a 6-inch
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well, reduced to 3 inches near the bottom; and it furnishes about
3,000 gallons per hour, the capacity of the pump. The water rises
to within 121 feet of the surface.

Mr. M. N. Brewer, the well contractor, furnishes the following
record of the Marshallville well : —

E TG el 0L L on e o R A L from 1 to 25 feet
ESandiwith some pipe Clay. o vt o vt s ne o i R O o
IO raY Sand o v o ssis ivie s v s 6 nis wts # 0o AR
Biownishi sandy clay, .« covani o e ST e oR O
e Gy SATIA £ L s e i i pa e 8 o o sge
Eandand bluemarl <Ll et s i S -
O e S e P 201 aag
iBhin-layers of HNEStONe . . . - ormiir <5n 2o o rarer s e @ni s
T T T Ea e Lo SO R B R R . g80 8 290 < %
eSanal (Water-DeaTing) «« < . o vsnisane st e e T o e

The following field analysis of the water from the Marshallville
well, by Mr. W. W. Burnham, has been furnished by Mr. M. O.

Leighton, Chief of the Division of Hydro-Economics, U. S. Geo-
logical Survey: —

Constituents Determined Parts per Million

EERIOTINET ", o L el s s i se h s et & S e el s o 155
Total Carbonates as Calcium Carbonate. . ... ..o .. 5.0
Sulphur (Trioxide festimated) ... . awiliiiiie vebms . 10.0
“Total Hardness as Calcium Carbonate .................. 41.4
U500 b i (ot b e LV I Bl N o, & 5 0 2 ) e, 2.0
BEBDTOTRG N T i 1 s s e oaiills & o e & 3 B0ae foye e Bl S b e e 0.0
@doriot Hydrogen Sulphide. . o oasst e s ot mms: o as 3.0
BIkiEEhiclity (eStmated) <. . i - picslviaaia s = or sineaia’s o 5.0
MiEperatare (estmatedy . vl Lowlol DR R T 6 =

With the exception, probably, of the upper water-bearing strata
in the Oglethorpe and Montezuma wells, the water-supply of the
deep wells of Macon county appear to come from the Upper Cretace-
-0Ous.

No springs of any importance are reported in the county. The
domestic water-supply is secured chiefly from shallow wells varying
from 20 to 60 feet in depth. The water of these wells, which is oh-
tained mainly from the Lafayette sands and clays, is soft, and is
wusually considered wholesome.
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MARION COUNTY

Marion county is fairly well supplied with small springs; but the
main reliance for domestic water-supply is shallow wells. These
wells obtain their water from the Lafayette sands and clays, or the
underlying Cretaceous beds. The former source of water is usually
more satisfactory than the latter, owing to the absence of lime.

The only deep well, reported in Marion county, is located at
Buena Vista, the county-seat. This well is ten inches in diameter
and 583 feet deep. The water rises to within 240 feet of the surface.

Mr. E. J. Wilson, the well contractor, gives the following record
of the Buena Vista well : —

Blue clays

............................... from oto 35t
SandiandiGlaystn e R T s St ke SRR TR GO
Soft Biestonn; L oLl b ke L S, orog  Fires
B R e e e L e SRR DN TERRC
ROBIE - 5ihrceiin ahis s o s s a5 A e e i = e T e L
A N s v R e e e TR TR G
T e A R o AL ot f e Bl 2 eyt
Endurated dmanlio it i S s Ut 2t Fahr
T A raBlcc i T f e o B s e T A £ 2h3 Carat
R B o e o ot e e e e e S S EoN Ty Ta
Limestone (water-bDearing) ...c.eis.ssstoees S 29 iRa Tt
Goarse; oray sand B D00 Sl e Sl b B L ey
Mazl  (water-bearintg) ;. i1 s vuimsntewin iy os sl G VT S 1 i
Vet ke o s it S S e R S TR
Hard s cOIpaACiORRE NS oL S0 n i e S b e o S5 e SteRans

Two water-bearing strata are reported in the well, one at 331,
and the other at 364 feet from the surface. The first of these beds
is said to have yielded a large quantity of water; but it was found
impossible to keep the bore-hole from filling with quicksand. Sev-
eral weeks were spent in trying to control the inflowing sand; but
all efforts were unsuccessful. The quicksand was finally cased off,
and the well was continued to the depth of 583 feet, when the ap-
propriation made by the town council was expended, and the well

was abandoned. The water-bearing strata of this well are Creta-
ceous.
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MITCHELL COUNTY

Springs are reported at various points in the western part of
Mitchell county along the Flint River; but none of them appear to
be of very large size. The main dependence for domestic water-
supply is shallow wells. Successful deep wells have been sunk at
Camilla and Pelham. The well at the former place is said to be
600 feet deep, while the latter is only 293 feet deep. 'The Pelham
well, which is only two and a half inches in diameter, is said by the
Mayor to have penetrated the following strata: —

Flediand yellow clays . .. ..wmseniiss .o from oto 2jft.
Yellow clays with thin layers of sand.......... g Mgt
Limestone with varying degrees of hardness.... “ 180 “293 “

This well and also the deep well at Camilla obtain their water-
supply, no doubt, from the Vicksburg-Jackson limestone.

McINTOSH COUNTY

MclIntosh county has a number of deep wells, all of which are
flowing. They furnish an abundant supply of sulphureted water.
These wells vary from about 400 to 550 feet, and, apparently, they
obtain their water-supply from the same horizon as the Liberty and
the Glynn.county wells.

DartEn.—The first attempt to obtain artesian water at Darien
was made in 1883, by sinking a four-inch well to the depth of 492
feet. This well supplied the town with water, until 1891, when the
large eight-inch well, now in use, was completed. The eight-inch
well is 530 feet deep. It flows about 200 gallons per minute. The
water is hard and sulphureted, but quite wholesome. It rises 15 feet
above the surface. The main water-bearing stratum is said to be
near the bottom of the wells. Other strata are reported nearer the
surface, though the flow is unsatisfactory.

The following notes were made from a partial series of borings
obtained from the county ordinary: —
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Very coarse sand and pebbles. 'The pebbles, which con-
sist of both quartz and feldspar, are only slightly
rounded, and are often incrusted with a yellowish
peheausrdenastt b, e T R e 2t o b 125

Dark-gray marl, having a greenish tint, and containing
numerous microscopic rhombohedral crystals of cal-

A A N e o el e e e Y | 133(7)
Very fine, gray sand with considerable clay; also a few

large, well-rounded quartz grains, at............. 143
Fine brown sandy clay and fragments of shells, at....167
Coarse sand, pebbles and fragments of shells, at....... 176

The same as the above, except that it contains glaucon-
ite; at
Gray marl, made up largely of minute crystals of calcite

with a few grains of coarse sand, at..............220
Fine, gray, micaceous sand and a few fragments of
shelisiratial By ce R Lo =5 erta et e e L v o ]
Diatomaceous earth, of a greenish gray color, at...... 258
Diatomaceous earth, with a few small crystals of sele-
B e o e e e A e 280
Diatomaceous earth, in which spicules of sponges are
CONMIORF AL« 1o rned 2 o I S L Gt S 330
Diatomaceous earth and a few particles of glauconite, at.350
Diztoniacenus,earthpat st iEsant i fe e il i b 375

Coarse sand and pebbles forming conglomerate, which
contains sharks’ teeth, small dental plates (possibly
of the ray), fragments of shells, and pieces of lignite,
the last often an inch in diameter, at.............. 3835
Rather fine, gray sand, with sharks’ teeth, glauconite, a
few diatoms, and fragments of bone and shell, at...388
Indurated, highly calcareous light-gray marl resembling

T T | e T g ot b S S et e SRR e L 391
Fine, dark-gray sand containing small flakes of mica,
diatoms, spicules of sponges and glauconite, at. ... .. 400
Fine, vellow sand, with fragments of shells, glauconite
e BTGNS vat Gr s idne i, b e oA Rl e I gala U 420
Hard, compact greenish clay, breaking with conchoidal
] D L e e B e s L 3 e e Sy ot 440
The same asthe above at.... .. ..., e iy 500
Fine, dark-gray glauconiticsand, at................. 515
The same as the above, except with fragments of shells,
el v T SRR R R T P i o e s ST 52:

Hard, compact clay-stone and sand, at............... 530

feet

‘e

e
‘e

13
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‘The following field analysis of the water from the Darien well,
made by Mr. W. W. Burnham, has been furnished by Mr. M. O.
Leighton, Chief of the Division of Hydro-FEconomics, U. S. Geo-
~ logical Survey: —

~ Constituents Determined Parts per Million
T T e ey S e oo L5
- Total Carbonates, as Calcium Carbonate .............. 125.0

Scale-forming Carbonates, as Calcium Carbonate........ 0.0
NIl Carbonates, as Sodium Carbonate. ..........c... T2L. 0
- Total Hardness, as Calcium Carbonate................. 179.0
o T o e R S TR 03.0
B o iiis e = il b e S A1 Bl e 5 e 1.0
T U S R IR I 0.0
G Hydrogen Sulphide - . .cc.cioivviiiinn il il 3.0
L N S M U e SRR 0.0
I Remperature (estimated) .....ooviiiiiiaiienns e

BarriNcToN. — The deep well at Barrington, sunk by the Atlan-
- tic Coast Line Railroad in 1893, for the purpose of securing water to
~ supply its locomotives, is three inches in diameter and 450 feet deep.
- It furnishes 200 gallons of water per minute, and the water rises 20
feet above the surface. Two flows are reported in the well, one at
350 feet, and the other at 450 feet. The formations penetrated
are said to be similar to those in the Brunswick wells. 3
- The following field analysis of the water from the Barrington
- well was made by Mr. W. W. Burnham and furnished by Mr. M.
- O. Leighton, Chief of the Division of Hydro-Economics, U. S. Geo-
logical Survey: —

- Constituents Determined Parts per Million
LT s e e S 1.5
REGtal Carbonates, as Calcium Carbonate ......:........ 113.0
Scale-forming Carbonates, as Calcium Carbonate ........ o)
Alkali Carbonates, as Sodium Carbonate ............... ITI.0
tal Hardness, as Calcium Carbonate ................ 178.0
T ORI S A S R R 105.0
............................................. 0.5
............................................ 0.0
UL o e SRR SR SR TS W L 0.0
RO ydrogen Sulphide ....vovvenerervnnnvereins 3.0

fiEIperatire (estimated) ......evesvuvonoresess 72° F
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Worr IsLaxp. — This well was completed in 1891, at a cost of
$500. It is a two-inch well, 500 feet deep. The water, which is
strongly sulphureted, rises 45 feet above the surface. No record of
the well has been preserved.

CrEyToN IsLaxp.— The Creyton Island well, owned by Mr.
George E. Atwood, has a depth of 414 feet. It is three inches in
diameter, and furnishes a flow which rises 50 feet above the surface.
A dark colored rock, 20 feet in thickness, is reported to have been
struck in this well at 320 feet. Samples of this rock, forwarded to
the writer by Mr. Atwood, were found to be impure manganese ore.
Coral rock and beds of gravel are said to have occurred in the
well; but neither their depth nor their thickness was given.

Dogoy. — Mr. J. C- Woodhull's well at Doboy is 128 feet deep,
and furnishes a flow which rises 10 feet above the surface. This
well is interesting, as it is the only deep well in the county where a
flow is obtained near the surface. The water-bearing stratum fur-
nishing this flow probably occurs in other deep wells in the county;
but its presence has not been reported.

In addition to the deep wells here described, there are also deep
wells at Inwood and Ridgeville, and on Union and Sapelo Islands.

MclIntosh county appears to have but few springs. Shallow wells
are the chief reliance for the domestic water-supply.

MONTGOMERY COUNTY

No information has been received concerning the distribution of
springs in Montgomery county. Springs, no doubt, occur in this
county in considerable numbers. However, judging from the char-
acter of the underlying formations, they are probably small and of
but little importance. Shallow wells are to be found at nearly every
farm house. They vary from 20 to 50 feet in depth, and furnish an
abundance of water for all domestic purposes. The only deep wells
reported in the county are at McArthur, Higgston and Ochwalkee.

McArTHUR—(Elevation, 247 feet above sea-level.) The McAr-
thur well is three inches in diameter and goo feet deep. Water rises
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to within 60 feet of the surface. Mr. J. B. Spencer has kindly fur-
nished the following record of the well : —

SENT SO G e e e R e e S e e from oto 4ft.
B R Rt T ety R T S ! 2 & AP0

R ST R o e R SN DO Sl s
Blue clay with thin layers of sandstone......... 30 ttokpl
ST e R T LR U P R e e s

s el el e e s s sl i & @ Sla en 25 35

Limestone with some water ................. Sl 350 oot
BT T e Sim e e 2l o e AT it s * ‘goe “isaz
R ISTOTICAITT  Covkn o o RISl o e el £ 202 * gz DS
S E] N TotatTOn=S St as P T Wi s i % s2c Hihoe
EMBETEMINCEIONE ov cvs.vivin €456 eliaiminie ain '8 o ns L Bzs 800, ¥

Water-bearing strata are reported in this well at 419 and 8qgo feet.
The water from both strata is said to have about the same static
head.

Hiceston. — Mr. T. M. Barker’s well at this place was completed
in 19o2. It is six inchés in diameter and 353 feet deep. The water
rises to within 73 feet of the surface. No record of the well has
been secured. The water-bearing stratum probably occurs near
the bottom of the well, and corresponds possibly with the second
water-bearing stratum of the McArthur well.

OcHWALKEE. — The deep well at Ochwalkee, owned by the Hil-
ton & Dodge Lumber Company, is 228 feet deep and three inches in
diameter. It has a flow of 25 gallons per minute. The water,
which is used chiefly for domestic purposes, rises 20 feet above the
surface. No record of the well was secured.

The source of the water, supplying the deep wells of Montgomery
county, seems to be Eocene limestones; while the shallow wells ob-
tain their water-supply from the Lafayette, or the under lymg Alta-
maha formation.

(]

MUSCOGEE COUNTY

The main source of domestic water-supply of Muscogee county is
shallow wells, which vary from 20 to 60 feet in depth. The water
of these wells is obtained largely from the superficial Lafayette.
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However, in the absence, or thinning, of this deposit, the wells ob-
tain their water from the underlying Cretaceous sands and clays.
The water of these shallow wells is usually soft, and is regarded as
quite wholesome. g

The springs of the county are small and few in number. They
are often met with, along the larger streams and near the margins
of the river and creek valleys. Springs of this character are to be
seen along the banks of the Chattahoochee River, within the corpo-
rate limits of Columbus; and also along the second river terrace east
of the city. These springs rarely ever furnish more than five or ten
gallons of water per minute; and they are more or less affected by
drought.

The only successful deep well in Muscogee county is located on
the Bass plantation, about four miles south of Columbus, near the
mouth of Bull Creek. This well is three inches in diameter and 425
feet deep. The water rises four feet above the surface. The only
water-bearing stratum reported in the well occurs at about 400 feet
from the surface. When the well was first completed, it is said to
have flowed between go and 100 gallons per minute; but, at present,
the flow is only about two-thirds this amount. This decrease in flow
is thought to be due to the filling of the casing with sand.

The source of the water supplying the Bass well is supposed to be
the base of the Cretaceous. However, as the well is within less than
three miles of the Crystalline rocks, it is not at all improbable that
the source may be the upper part of the decomposed gneisses and
schists, upon which the Cretaceous beds have been deposited.

PIERCE COUNTY

The only deep well reported in Pierce county is at Offerman. This
well, owned by the Southern Pine Company of Georgia, is located
on the west side of the Atlantic Coast Line Railroad, almost a quar-
ter of a mile north of the Atlanta, Birmingham & Atlantic Railroad
junction. The well was put down in 1898 at a cost of $500. It is
eight inches in diameter and 123 feet deep. Originally, the well was
515 feet deep, but it subsequently filled with sand to 125 feet: The
water, which is used for boiler purposes and for drinking, rises to
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within 108 feet of the surface. The maximum yield of the well is 40
gallons per minute. Rock is reported at 98 and 500 feet from the
surface, the former bed extending to 108 feet, at which point water-
bearing sand was struck.

The above notes, together with the following field analysis of the
water, have been furnished this Survey by Mr, W. W. Burnham: —

Constituents Determined Parts per Million
R e L iy BT et 0.0
Total Carbonates, as Calcium Carbonate ............... Q6.4

Scale-forming Carbonates, as Calcium Carbonate........
Alkali Carbonates, as Sodium Carbonate...............

shotal Fardness, as Caleium Carbonate oo vov v vomvais 124.0
Sulphur Trioxide (estimated) ... coeiiee s onsoaaine 5.0
@il Hydrogen Sillphide - .0 oo Tia o shin s i v 2.0
LFTHBHIL s o e e ol Bl e o R e e R e e o Q.5
GTO TIPS |y e LD LR T W s et Tt )l e c.o
ERBSBITR oGl - o o i e A e W e B oy 0.0
iemperatire (estimated )i o e bt St e e e 65° F.

Pierce county has no springs of importance. Shallow wells are
the principal source of domestic water-supply.

PULASKI COUNTY

Shallow wells seem to be the main source of domestic water-sup-
ply in Pulaski county. There is no doubt, that there are numerous
springs in the county; but no information has been received con-
cerning their location and ownership. Deep wells have been put
down at Hawkinsville and Cochran.

HawxkinsviLLe.—(Elevation, 235 feet above sea-level.) There
are a number of deep wells within the corporate limits of Hawkins-
ville, five of which belong to the city. These wells, which vary from
two to eight inches in diameter, attain a depth from 300 to 500 feet.
Two water-bearing strata were struck in the deeper wells at 265 and
490 feet from the surface. Both strata furnish flowing water,
which is hard and slightly sulphureted. The water from the sec-
ond stratum rises about 12 feet above the surface.
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The following record of one of the Hawkinsville wells is given by
Mr. Dearing, a well contractor: —

Rediand wellow ©lays 1% s o o vi i s s i e ra ke from oto 4o ft.
Limestone with layers of blue clay........... N e s el
Whitellimestone and Clay s uw s w e sileisants e TR0 200
B e S L e s i v b s el i 220, 260
Coarse water-bearing sand containing sharks’

T Attt A (AN L e SN SR Do 200 3660
Limestone interstratified with clay ............ 360 400 "
Coarse water-bearing sand at................ 490

The following analysis by Dr. Edgar Everhart, Chemist of the
Geological Survey of Georgia, was made from the water from the
second stratum: — -

Parts per  Grains per

Constituents Determined Million U. S. Gallon
=1 R SRRty S e B R e 30.80 1.796
Sulphar PHoxddet ol b 20 bl Ll RS Mo T2 357
CathorelDIONTee I Lot it s Bl e 137.80 0.786
5 TaT-{] o) G A T o 16 AR Sl R et f s trace trace
B IE s et s b b T has 18.20 = I.051
Iron Sesqui-oxide and Alumina......... 5.30 .300
L s e s SRy Ll i L 86.70 5.058
MABHESIAY o e dimnts iy o s sidiataibials & rase: o 3.60 .210
Patashifl it oo, suticdiy, @l e ool ol S R 4.4T 257
N Al ol T s e o s Enihe Bt ettt NI 1.298

Probable Combinations
Potassitmn Chlgride (.., ool Sosvabsiniy 6.99 .408
SediumyChlortde: " haaind . s lsad o 24 40 I.423
DodumnSulphate st 8 S LL R e vt 13.31 7T
SO PN OS DAt % L2l 5 o s 5 Fabetaberin s il trace trace
Sodium Carbonate ..o oo s v s amerini s 6.02 351
Magnesium/ Carhonate oo .0 o sismm s - 7.56 441
Caleiitnm Carbonater oo oy v s o conmaia 154.82 0.006

Total solids. v Jon s saniiaien 249.20 14.533
Free  Carbon THoxide! U oo s var e 63.22 3.687

CocurRAN.—(Elevation, 341 feet above sea-level.) The Cochran
deep well, completed in 18935, is six inches in diameter and 365 feet
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deep. The water rises to within 85 feet of the surface. It is hard
and sulphureted, and is used for general domestic purposes. The
only water-bearing stratum reported is at 350 feet. The record of
the well is said to be similar to that of the Hawkinsville well.

RANDOLPH COUNTY

Large limestone springs are said to be common in Randolph
county in the limestone districts. A spring of this nature may be
seen in Greer’s Cave, an interesting limestone cavern located in the
northern part of the county. Small springs are numerous; but the
main source of the domestic water-supply is shallow wells. These
wells, which vary from 30 to 50 feet in depth, usually furnish an
abundant supply of soft water throughout the year. The only deep
wells in the county are at Cuthbert and Shellman.

CurnBert.—(Elevation, 432 feet above sea-level.) The Cuthbert
deep well, sunk some years ago by the town of Cuthbert to obtain
water for domestic purposes, is said to attain a depth of 1,000 feet.
It varies from four to six inches in diameter. The only information
secured concerning the Cuthbert well is contained in the following
meagre notes by Dr. J. W. Spencer, former State Geologist of
Georgia® :—

“This well was sunk to a depth of 1,000 feet, but the record was
not kept. From a point between 340 and 400 feet, water rose to
within 30 feet of the surface; and at 550 feet. the water rose to
within 70 feet of the surface.”

The Cuthbert well is now abandoned. However, there seems to
be no reason why it could not be used to supply the town with
water.

SHELLMAN. — The deep well at Shellman, which supplies the
town with water, was completed in 19oz. It is six inches in diam-
eter and 410 feet deep. The only water-bearing stratum reported
occurs near the bottom of the well. The water rises to within 70
feet of the surface. Mr. J. E. Cole, the well contractor, has kindly
furnished the following record : —

I Geological Survey of Georgia, First Report of Progress, p. 79, 18¢0.
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1P e T e T R s L from oto 18 ft.
R A b I T G A T A P e AT U kU
B e e s e e eI S o Te e
Vieryhard Slitnestome ot koL mia b e s AR o TR o o
Water-bearing Tormation ... .. : oo sl 1500 HaTel

From specimens furnished by Mr. Cole, the writer has made the
following additional notes : —

Gresnesandy, elaucoBg MATL. oo oo oo s « ot faasaedia o o 3 250 feet
The same as above, but with moresand ................ 350
Quattzose and! caleareons SAN | it it o el bint s 400,

The following analysis of the water was made by Dr. Edgar
Everhart, Chemist of the Geological Survey of Georgia:—

Parts per  Grains per

Constituents Determined Million U. S. Gallon
olTeaRl Et S L e M B S R e TR O 1.576
Bulpher THORIAE .. . 2ot bl it as oo 10.20 .395
Earbonhozmices i et s e 93.50 5.453
Phosphiorus Pentoxdde 'L vaon s+ aseis o trace trace
GhHlomneaiite S s Sy S 3 e L S et 5.40 317
Iron Sesqui-oxide and Alumina ........ 4.62 .269
TEime i El e po e L e WA E I i ] 65.69 3.831
IV T ERANE o R e o e T A 2.39 .139
PPOVASHE 2 oo cile i Bies s 7o et o 233 .136
S (o e e e L el S o 6.54 . 381

Probable Combinations
Rotasstam Chiloride & it Sha Dahs 3.69 - DBk
SodigmuChlemde s . oo oina s Pl 6.06 .353
Sodinm SHIpDate s ch s b s e Fe3 427
Soditm S Phesphate 1. .o . s mn ey s . trace trace.
Magnesitm Sulphate ... ... e sas ous e 418
CalcitimtSulphate .0 o o b TG0 S b
Caleiume Garhanate e o 0t T e 115.91 6.757

RetaleSolidege Sy oy o So il e 173.70 10.130
Fiee (Caihon DHOXIAE .1 045 ins sivieie s ns 42.50 2.479

The water-bearing strata of the Cuthbert and Shellman wells ap-
pear to be lower Focene, or possibly Upper Cretaceous.
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RICHMOND COUNTY

There are said to be several deep wells in Richmond county, all of
which are located in or near the corporate limits of Augusta.

One of these wells, owned by the Georgia Chemical Company,
attains a depth of 897 feet. It is six inches in diameter, and is said
to penetrate the following water-bearing strata or seams: —

1 Between 150 and 190 feet, water rising to within go feet of
surface.

2 Between 200 and 300 feet, water rising to within 8o feet of
surface.

3 DBetween 500 and 600 feet, water rising to within 75 feet of
surface.

4 Between 600 and 700 feet, water rising to within 75 feet of
surface.

5 Between 800 and goo feet, water rising to within 45 feet of
surface.

Water from the fourth water-bearing stratum is said to be some-
what brackish; while that obtained from the other strata is hard
and slightly chalybeate. The greater part of this well was driven
in hard, compact crystalline rock. The first water-supply is proba-
bly obtained near the base of the Cretaceous sands and gravels,
overlying the Crystalline schists and gneisses.

The Arsenal deep well in Summerville, a suburb of Augusta, is
814 feet deep and eight inches in diameter. It is thus described by
Capt. D. M. Taylor, of the Ordnance Department, U. S. A.: —

“Three water-bearing strata were struck in the well at 500, 600
and 700 feet, respectively. As much as 1,080 gallons per hour have
been pumped from the well without perceptibly lowering the static
head. The water is hard and slightly chalybeate. The first 85 feet
passed through consisted of sand, red clay and gravel. Hard chlo-
ritic slate was reached at 280 feet, which was followed by a similar
rock, with occasional thin layers of quartz, to 700 feet. The rock
varies in hardness, occasionally being comparatively soft, but gen-
erally very hard and tough, the softer rock being met with imme-
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diately above the water courses and including them, and the hard-
est immediately below these water courses. Near the bottom of the
well was found a greenish quartz rock.”

Capt. Taylor is of the opinion, that there is another water-bear-
ing stratum not noted above, between 150 and 200 feet. This be-
lief, he bases on the fact, that there are several wells in the city and
one at the arsenal, which are supplied with water from this depth.
In a letter to the writer, Capt. Taylor says of these wells: — “I
have one at the Arsenal, from which the main supply of water is
now obtained. It is about 160 feet deep, and five or six feet in
diameter, and the water stands in it at a constant depth of between
9% and 11 feet, not varying at all, from local rains or droughts. It
is usually pumped dry every day, and fills again for the next day’s
pumping. This water I consider much better than that from the
artesian well.”

All the deep wells in Augusta and vicinity obtain their water-sup-
ply from the sand beds at the base of the Cretaceous, or from fis-
sures and seams in the underlying Crystallines.



CHAPTER IX

DETAILED DESCRIPTION OF THE UNDERGROUND
WATERS OF THE COASTAL PLAIN (Concluded)

SCHLEY COUNTY

The domestic water-supply of Schley county is obtained mainly
from shallow wells varying from 2o to 70 feet in depth. The water
is usually soft and well suited to manufacturing purposes. The
most common source of the water is the Lafayette sands. Some
of the deeper wells, no doubt, penetrate the upper beds of the un-
derlying Cretaceous; but such wells are probably confined chiefly
to the valleys or low-lands, where the Lafayette sands and clays
have been removed.

The springs of Schley county are small, but quite abundant. They
are confined mostly to the heads of small runs, where the Cretace-
ous beds are exposed. These waters may be either hard or soft,
depending upon the character of the beds from which they flow.
Occasionally the waters from these springs carry iron oxide. A
spring of this character is to be seen on the Burtz farm, three and a
half miles east of Ellaville. On the same farm, also, occurs a bold
limestone spring, furnishing 2o gallons or more per minute. No
attempt has, so far, been made in Schley county to secure water by
deep borings.

SCREVEN COUNTY

Screven county has several deep wells, which are located at Mil-
len, Rocky Ford, Dover, Sylvania and Scarboro. All these wells
apparently obtain their water-supply from the Vicksburg-Jackson
limestone.

MiLLEN. — (Elevation, 157 feet above sea-level.) The Millen
wells, seven in number, vary from 320 to 500 feet in depth. They
are from four to six inches in diameter, and all furnish flows, rising

(159)
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from three to twenty feet above the surface. The deeper wells are
said to have penetrated water-bearing strata at 260, 300 and 390
feet, and between 450 and 500 feet.

Mr. H. F. Loyd, the well contractor, reports red and yellow
clays to the depth of go feet, beneath which, and extending to the
bottom of the wells, occur bluish marls interlaminated with beds of
limestone varying from two to sixteen feet in thickness.

Lignite and pyrite are also reported in the wells; but their depth
from the surface could not be ascertained. The water from all of
the wells is used for general domestic and boiler purposes. It has a
very decided odor of hydrogen sulphide. This odor, however, dis-
appears, upon the water being exposed a short time to the air.

The character of the water obtained from one of these wells
located a few rods from the railroad station is shown by the follow-
ing analysis by Dr. Edgar Everhart, Chemist of the Geological Sur-
vey of Georgia:—

Parts per  Grains per

Constituents Determined Million U. S. Gallon
T e A e ittt s 38.00 2.216
Sy (oY ani sl DT o [ Lo e N e 9.49 .553
Cathon  Pioxide s Su bl S liino o e el
Phosphorus Pentoxide: ..oz it trace trace
Chlorineinl: Stk i ol R L lioniRe T o 8.00 . 4606
Iron Sesqui-oxide and Alumina......... I..25 .073
Tame et B it ot akiretat PIREGE | 56.38 3.288
INIETRRERE e By SR R T 6.00 .350
Potashl e e s e s S s e s s e 2.90 s 7a
S I A e 15 oy e o A e R s e 7.49 437

Probable Combinations
PotassioniChIoTIAe v s+ S viv b ans 4.75 oH
soditimt €hlotide; (aias bl s Enig 8.24 . 481
Sodimm Phasphiate. oo s sdintalos o trace trace
Sodipmganphate s ol oAl g U 713 416
Magnesium SSulphate. it il S s o 8.24 481
Magnesium Carbonate ......: oo vecoos 6.82 .3098
Galetuml ICarhaiiates" . i i L R AS st 100.67 5.871
Iron Sesqui-oxide and Alumina ........ Tes .073

{BofalnSolas b L is e iS5 et 175.10 10.212
Free Carbon Dioxide: ...... Y& 0 000 44.34 2.586



BLUE SPRING

FOUR MILES SOUTII ALBANY, DOUGIHERTY COUNTY, GEORGIA,

3




UNDERGROUND WATERS OF THE COASTAL PLAIN 161

Rocky Forp. — (Elevation, 117 feet above sea-level.) Rocky
Ford has seven deep wells, each attaining a depth of about 180 feet
and furnishing a flow, rising 15 feet above the surface. All these
wells, which are said to be four inches in diameter, have been put
down in the last ten years at an average cost of about $200 each.
The water is sulphureted, and contains calcium carbonate, magne-
sium salts and other mineral matter. The first flow is said to have
been obtained at 100 feet from the surface, gradually increasing to
the bottom of the wells. Sand, clay, marl, and five or six beds of
hard rock, probably limestone, are reported to have heen penetrated,
in sinking these wells.

The following field analysis of the water from the Rocky Ford
town well, made by Mr. W. W. Burnham, has been furnished by
Mr. M. O. Leighton, Chief of the Division of Hydro-Economics, U.
S. Geological Survey: —

Constituents Determined Parts per Million
IBETORIENT o e i atern BB At st S et ool S S G
Total Carbonates, as Calcium Carbonate .............. 115.0
Scale-forming Carbonates, as Calcium Carbonate. . ...... 19.7
Alkali Carbonates, as Sodium Carbonate............... 101.0
Total Hardness, as Calcium Carbonate. . ....cvovvuenvas 124.0
EEUIRIRTORIHE C e an s s bt S a s et present
BEaRestiated Yot & e i o N R T 0.5
WHErRH vdrogen SUlphide .. 5. ccais oo sre Basisinneie as s 3.0
TIADT aomercrty DNl Pt L R RN 08 Sl Wy == 1 e R e 0.0
RRGHLINILY. Fo5 et o e sah s o bR R e e S 0.0
Temperature (estimated) .........cccenvmuceans 68° F.

SyLVANIA. — There are two wells at Sylvania, one of which is
owned by Mr. T. A. Marks, and the other by Mr. L. H. Hilton.
The former well, located in a valley just below the post-office, was
put down in 1893, at a cost of $goo. It is four inches in diameter

“and 697 feet deep; and it furnishes a maximum of 50 gallons of
water per minute. The water rises to within 70 feet of the surface;
and it is used for general domestic purposes. Hard rock, 30 feet
thick, is reported at 200 feet from the surface. The following field
analysis of water from the Marks well, together with the above
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notes on this well, were furnished by Mr. W. W. Burnham, of the
United States Geological Survey: —

Constituents Determined Parts per Million

L CEP T RaT et e et 8 et i S Pl e e T i o R e A.0
Total Carbonates, as Calcium Carbonate ............. 93.1
Scale-forming Carbonates, as Calcium Carbonate. . ... .. 0.0
Alkali Carbonates, as Sodium Carbonate. . ............ 09.3
Total Hardness, as Calcium Carbonate..........5v0.. 125.0
St phme ikiencie St A e S OIS A trace
IEGTIE Aoy e T d e S N 8 e oo pi s it el gy et e A 1.0
el r e e s o Wi i v e e e v e chalky
COLOT 1t 12 it £l #8 yel Pt G s s e s e o
121 o e e e G e 01 v s o
Temperature (estimated)ue v v o Bhiostbid it 68° F.

Mr. L. H. Hilton’s well, which Mr. Burnham reports as unsuc-
cessiul, was put down in 1893, at a cost of $350. The well is 3
inches in diameter, and 285 feet deep. The water rises to within
8o feet of the surface. The only water-bearing stratum, reported,
occurs at 280 feet. The following record is furnished: —

FdrRedicglay o D e s s et Plone S o i s 6o feet
2 wilhiphit=colored elaye e T, oy
3 Thin layers of hard rock, interlaminated with coarse

black sand to the bottom of the well.

ScarBor0. — (Elevation, 157 feet above sea-level.) 'The Scar-
boro well, owned by Mr. M. C. Sharpe, was put down by Mr. H. F.
Loyd in 1902, at a cost of $650. The well is four inches in diam-
eter, and 505 feet deep. The water rises to within 15 feet of the
surface. Water-bearing strata are reported at 180 and 300 feet;
but the main supply is said to come from a depth of 375 feet. The
well is located in the public square of the town, and the water is
used for drinking and general domestic purposes. The following
incomplete record is given: —

B Sandih i el lainbs e aitnti i oML T e A B 4 feet
2 B laesmati SRl A s wpledrib ol SN Ot SRR SOE Cn MR A 1 S TOORE
e M S e v R I e R R 4ot
4 Hard rock at 200 feet extending to bottom of well.
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A field analysis by Mr. W. W. Burnham, of the United States Ge-
ological Survey, is as follows: —

Constituents Determined Parts per Million
Cllior v el 2 [ LS e s e el S T
Total Carbonates, as Calcium Carbonate.............. 112.3
Scale-forming Carbonates, as Calcium Carbonate....... 8.8
Alkali Carbonates, as Sodium Carbonate.............. 110.0
Total Hardness, as Calcium Carbonate............... 125.0
EpE L ricwite L. e B I L s G e P slight trace
LS e T T e o BT e iy o T e 158
@tlorSEvdropen Sulphide’ . .V ciries - o av i deaninmet e 3.0
I e e S R S LR L I ] O A S T e e 0.0
MR EOTAET L 20 Ly v o Rl e A e 0.0
jlemperature (estimated) ..oovnerinrvimons s 70° F.

Dover. — This well, which was completed in February, 1903, by
the Central of Georgia Railway, at a cost of $300.00, is three inches
in diameter, and 350 feet deep. The water rises 19 feet above the
surface. \Water-bearing strata are reported at 125 and 225 feet,
both of which furnish flows. The water is used chiefly for steam
purposes by the Central of Georgia Railway.

An analysis of this water, made by Dr. Edgar Everhart, Chemist
of the Geological Survey of Georgia, is as follows: —

Parts per ~ Grains per

Constituents Determined Million U. S. Gallon
SUIGET o e SR S I B g S 49.88 2.910
SR DRI ORIAR |, sooveiemneihes e 3.20 . 100
EITHON IDIGXKIACT & « 5 v v siaiszemiy o < ra v sids 97 .40 5.680
e e R e R 29.22 1.702
Iron Sesqui-oxide and Alumina........ 4.19 244
LTS R e P SITIE T e R S 49.80 2.904
T R e e e A 10.31 .601
[REEISHES el ol o i e st o 8.55 . 496
SR A e P R 27.00 1.574

Probable Combinations
IBetassinm Chloride: ... ... creiowa. o 13.55 .790
Badinm Chloride .. .ooivesscesinesans 37.51 2.187
Sodium Phosphate ............... Y trace trace
SRR Sulphate’ oo oo o owisiaeine s s ua 5.79 .338

I Some of the iron may have come from the casing.
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Parts per Grains per

Probable Combination Million U. S. Gallon
SodiECAThONAtE 55 5 ois waearon s i 7 .86 .458
Magnesium| Carbonate! . . .- dotmaes sens 21.65 1.262
CalciumiCarbonate . . abme st - 88.93 5.186
Iron Sesqui-oxide and Alumina........ 4.19 . . 244

Total s Solids) ook ol sncmmaiiri = 229.36 13.378
Free Carbontliexide s 0 it 43.67 2,547

With the exception of the towns above referred to, the main
source of domestic water-supply of Screven county is shallow wells.
There are a few springs reported in the county; but, in most cases,
they are said to be located in the swamps along the Savannah River,
and are subjected to overflow during freshets.

STEWART COUNTY

The chief source of domestic water-supply in Stewart county is
shallow wells. The water, which supplies these wells, is usually soft,
and is said to be quite wholesome. In most instances, it is probable,
that these shallow wells obtain their water from the Lafayette sands;
but the deeper ones, no doubt, penetrate the underlying Cretaceous
beds. There are numerous springs in Stewart county; but they are
usually small, and are located in the heads of deep ravines or along
streams, thus being more or less inaccessible, or liable to overflow
during freshets. Lumpkin, the county-seat, is supplied from springs
of this character. The partial chemical analysis of water from
Lumpkin springs, furnished by the Mayor, shows that the water is
very pure, having less than two grains of mineral matter per gallon.

The only deep wells, reported in Stewart county, are located on
the Bradley plantations near the Chattahoochee River, and at Rich-
land. Three of the wells, owned by Mr. W. C. Bradley, vary in
depth from 29o to 315 feet. They are three inches in diameter; and
they furnish flows from 3 to 20 feet above the surface. No hard
rock is reported in the wells, the formations being clay, marl and
sand. The water-supply from each of these wells comes apparently
from the same stratum. Notwithstanding this, the quality of the
water is said to be entirely different. The water from well No. 1
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contains sulphur and iron; from well No. 2, sulphur; and from
well No. 3, magnesia. The water is used for general domestic pur-
poses.

In addition to these flowing wells, Mr. W. C. Bradley reports two
non-flowing wells on his plantation. One of them was continued to
the depth of 715 feet; but no increase of static head was obtained
below the 315-foot level, at which point the water rose to within 16
feet of the surface. Both of these wells are now supplied with
pumps, and they furnish all the water necessary for farm purposes.

Another well in the same vicinity, owned by Mr. Daniel Bradley,
located on more elevated ground, is reported to attain a depth of
740 feet. This is a non-flowing, 3-inch well, furnishing water high-
ly charged with hydrogen sulphide. The water-bearing stratum is
said to have been struck in this well at 475 feet. Mr. Bradley has
kindly furnished the following well record: —

Nt do b s e S LTS T el Hmas (RN AR ) S 12 feet
e e T g e S Gy L
Marl, with an occasional stratum of hard rock, to the bot-

tom of the well.

L o=

RicuLAND.—(Elevation, 680 feet above sea-level.) The Richland
well, which was put down in 1898, is six inches in diameter, and 425
feet deep. The water rises to within roo feet of the surface, or 580
feet above sea-level. The supply, which is 50 gallons a minute, is
used for drinking and general domestic purposes. Hard rock is re-
ported at 300 feet. Besides the well here described, an unsuccessful
attempt was made at Lumpkin, the county seat; but no data were
secured concerning the well.

All the deep wells in Stewart county obtain their water-supply
from Cretaceous sands.

SUMTER COUNTY

Shallow wells are the main source of domestic water-supply in
Sumter county. They vary from 20 to 70 feet in depth, and obtain
their water-supply mainly from either the Lafayette sands or the
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underlying Eocene beds. The latter beds are often calcareous, and
furnish what is generally reported as unwholesome water.

There are many springs in Sumter county, none of which, how-
ever, are of very large size. Among those, which may be mentioned
as of some local importance, on account of being favorite resorts for
summer picnics and fishing parties, are Holly Spring, Myrtle Spring,
Magnolia Spring, Summerford’s Spring and Providence Spring.
The last named spring, which was located within the stockade of the
old Confederate prison at Andersonville, has more than a local repu-
tation, on account of its association with the famous Andersonville
prison and its supposed origin. The story is told, that this spring
had no existence prior to the construction of the prison; but that it
burst forth one night after a hard rain, in answer to the prayers of
the Federal soldiers. The spring is a small one, furnishing only a
few gallons a minute. It is located near the hase of the elevated
ground, on which the prison stockade was erected. Tts origin at the
opportune time, which seemed to be a special act of Providence, is
accounted for by the heavy night rain, which washed away the over-
lying clays and sands, and exposed the underlying water-bearing
stratum. Springs of similar origin are frequently met with, in deep
washouts or gulleys, where the overlying sandy Lafayette clays have
been cut away to some impervious clay. The geologic conditions in
the vicinity of Andersonville are especially well adapted to the origin
of springs of this character.

The deep wells of Sumter county are located at Americus, Hugue-
nin, Andersonville, Old Danville, Leslie, DeSoto and Bagley.

AMERICUS. — (Elevation, 348 feet above sea-level.) Five deep
wells are reported within the corporate limits of Americus. Three
of these wells, supply the city waterworks, one, the Windsor hotel,
and the other, the water-tank at the Central of Georgia Railway
station.

The Windsor hotel well, which is said to attain a depth of 1,725
feet, was put down in 1883. It varies from four to eight inches in
diameter. Several water-bearing strata are reported in this well;
but only the one at about 1,000 feet had sufficient head to bring the
water to within 30 feet of the surface.
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The city wells are four and six inches in diameter, and vary from
258 to 670 feet in depth. These wells are located on lower ground
than the Windsor well; and, as a consequence, the water stands
nearer the surface by 20 feet.

Dr. J. W. Spencer, formerly State Geologist of Georgia, gives the
following partial record of one of the city wells: *—

Sunfaceelay i Sl e e RS e S e 3.0 feet
e B S S A s S P e P 7oE) &
WWihitetmarliand. limestoner i on 5 oo M e DS i ne i T
Tl tomer ettt S I ST i s A v E GO
IE T e R B SR R e s Sl e S Bl Lre @
I eSO Jay ehe s it e o e e bl o e I G Su
WWhite SAHE i 2l a0 R s e e Bt
IRnck and elay il St B e e R G b T23000)

The main water-supply, which is furnished to the city, is said to
be derived from the 350-foot level.

The following analysis of the water from these wells was made
by Prof. H. C. White, of the University of Georgia, some years
ago: —

Grains per U. S. Gallon

athonate of TAme . ..ot s Lamaietea vy (o gt 6:322
Ehlomde Of i SOdIUEN il s s s erbe e D I.306
Bhloride/of POTASSTUIT st 5,5 ool e i Tl sitaysbiis 0. ITI4
Sulphate of Soda 1 uiissdih dda ks ouats s b lsiti, "0.552
Shlphaterotlbimeieheii ol i i s SR g S i L I.015
Shellpioniielobe WV EET e o en e S8 60 6 oA o e 0.125
SR e s N o IR e Bt BRI ol et i ) o Mo e 0.104
Organic Matter and Combined Water .............. I.120
fitgtal Solids Pissolved: oo, i is s S e 10.658

“Sulphureted Hydrogen gas dissolved, 125 c. ¢. per gallon.”

Field analysis of water from city well No. 1, 258 feet deep, by Mr.
W. W. Burnham, of the United States Geological Survey: —

I First Report of Progress, Geological Survey of Georgia, p. 74, 15go.
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Constituents Determined Parts per Million
Chlcah R R i e mislorpt v Fot gl st 0 U0 sk bRy ey LA A I4.0
Total Carbonates, as Calcium Carbonate.............. 1270
Scale-forming Carbonates, as Calcium Carbonate. ... .. 40.0
Alkali Carbonates, as Sodium Carbonate ............ 2.2
Total Hardness, as Calcium Carbonate ..............
Stlphur Troxide (estimated) 'sx olal e Liil .. 1I0.0
oL A e L Lt e o ik T ke e o)
Gdor, Hydrogen: Swlphide s i (65w deosiiio s v ; 1.0
(T = e R e e A i et o e 0.0
L ESET 01 (061 v ok e o S el e SRS S e i 0.0

The Central of Georgia Railway well, which is located on lower
ground than the other wells within the corporate limits, is a flowing
well; but the water does not rise to a sufficient head to force it into
the tank. The depth of the well is said to be 480 feet.

A field analysis of the water from the well, made by Mr. W. W.
Burnham, of the United States Geological Survey, is as follows: —

Constituents Determined Parts per Million
(631157 ety (o e A e i ol e M bl R AR W W ol b s 1.5
Total Carbonates, as Calcium Carbonate............... 80.2

Total Hardniess, as Calcium Cdarbonate. e ..« vahasias

Sulphitt Trioxide (estimated) .. .. .ol veni oo i mhinn b R0
{1l e ) B R gl T e sl Lt 1 o e b S 0.5
Qo Hydragen Sulphide’: o S r e T L 4.0
L g R R AL et o o s IR G RS Bt s ) s 0.0
AT ARl s (n e 7 s el s A s bt B Skt 0.0

In addition to the wells, above described, there are two wells near
the city limits of Americus, one of which is owned by Mr. E. C.
Speer, and located one and a half miles north of Americus. This
well is four inches in diameter, and 212 feet deep. The water, which
is said to be apparently inexhaustible, rises to within 102 feet of the
surface, and is used for drinking purposes; also, to supply a ginnery
and a saw-mill. The other well, owned by Messrs. Perry & Brown,
is two and a quarter miles southeast of Americus. It is 284 feet
deep and four inches in diameter. The water rises to within 100 feet
of the surface. Both the Speer well and the Perry & Brown well are
located on elevated ground, which accounts for the low static head
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of the water. Hard rock is reported in the Perry & Brown well at
270 feet. Above the rock, occur sands, clays and marls. The prin-
cipal water-supply is said to come from a cavity two or three feet
deep in the rock, at the bottom of the well. A second water-bearing
stratum is reported at 100 feet; but this is cased off, and the only
water used is from the first mentioned stratum. The water, which is
elevated by the means of a deep-well pump, operated by a wind-mill,
is used for general farm purposes. It is said to contain iron and
sulphur.

HucuEgNIN. — The Huguenin wells, located on the Huguenin
plantation near the Flint River, in the extreme southeastern corner
of Sumter county, are several in number; but only one furnishes a
flow. Mr. J. M. Johnson, of Macon, Ga., the present owner of the
Huguenin plantation, states, that the flowing well on his property is
located at Huguenin station, one mile west of the Flint River. This
well is four inches in diameter and 167 feet deep; and it flows 10
gallons a minute. Mr. Johnson reports six or seven other wells on
the property, varying from 75 to 220 feet in depth; but they are all
located on high ground, and are non-flowing.

ANDERSONVILLE. — The Andersonville well, which is located on
Mr. A. F. Hodges' farm, near Andersonville, is three inches in di-
ameter, and 244 feet deep. The water rises to within 132 feet of the
surface. It 1s cased to a depth of 200 feet, and is supplied with a
deep-well pump, operated by a wind-mill. The water, which is said
to be quite wholesome, is used for general domestic and farm pur-
poses. Mr. Hodges was unable to give a complete record of the
well; but he states that a thick bed of kaolin was penetrated, at a
depth of something like 100 feet from the surface.

OLp DanviLLE. — Mr. C. S. S. Horne's well, located near Old
Danville, was completed in 1900. The well is three inches in diam-
eter and 355 feet deep. The water, which rises to within go feet of
the surface, is said to come from a porous rock, first struck at about
300 feet. The static head of the water is lowered by long continued
pumping. The well is cased to hard rock at 114 feet. The water is
used for domestic purposes.
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LesvLie. — Leslie has several bored wells, varying irom 100 to
125 feet in depth. These wells are all small, and are reported to
have struck hard rock at 50 feet. The water rises to points varying
from 14 to 40 feet from the surface, depending upon the location of
the well. Long pumping is said to lower the static head of the
water. The water-hearing stratum is sand, which occurs near the
bottom of the well.

Besides the wells, above described, there are also deep wells at
DeSoto and at Bagley station; but no report has been received from
them.

The geologic horizon of the water-bearing strata of the deep
wells of Sumter county varies from the Vicksburg-Jackson limestone
to the Upper Cretaceous. The Windsor hotel well at Americus evi-
dently enters the Upper Cretaceous, whereas the wells on the Hugue-
nin plantation apparently obtain their water-supply from the Vicks-
burg-Jackson limestone.

TATTENALL COUNTY.

The domestic water-supply of Tattnall county is obtained princi-
pally from shallow wells. No springs of any importance are re-
ported. Deep wells are located at Collins, Hagan, Lyons and Ma-
nassas. :

Covrrins. — (Elevation, 238 feet above sea-level.) The Collins
well is eight inches in diameter and 8co feet deep. The water, which
is said to rise to within 142 feet of the surface, is reported to come
from a water-bearing stratum near the bottom of the well. No rec-
ord has been preserved.

Hacan. — The Hagan well, put down by the Perkins Lumber
Company in 1900, is three inches in diameter and 447 feet deep.
The water rises to within 60 feet of the surface. Water-bearing
strata are reported at 230 and 447 feet. The following is a partial
section of the well: —

EENAETEERR e 5 bt ol o E AR B s o e from o0 to 20 feet
Reddishvsandstomensiisly s B0 S M s SESper M 28y
White pipeclayand sand...........cooun. s a8t 26 e

3

Bluermarandisandscut s ov st nmudintaih o M 20 M 230

o
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Lyoxs. — This well, which was put down by the town authorities
in 19oo, at a cost of $3350, is two and a half inches in diameter and
450 feet deep. The water, which is used for general domestic pur-
poses, rises to within 85 feet of the surface. Several water-bearing
strata are reported in the well; but the present water-supply comes
from 450 feet, the bottom of the well.

Maxnassas.—(Elevation, 217 feet above sea-level.) The Manas-
sas well, owned by Mrs. M. F. Cummings, was completed in 1895,
at a cost of $450. It is six inches in diameter and 480 feet deep.
The water rises to within 109 feet of the surface. Three or four
water-bearing strata are reported, the main supply of water coming
from near the bottom of the well. .

The principal water-bearing strata of the Tattnall deep wells are
probably the upper beds of the Vicksburg-Jackson limestone.

TAYLOR COUNTY

The only deep well in Taylor county is the Central of Georgia
Railway well, located at Reynolds about four miles west of the Flint
River. This well is said to have attained a depth of 700 feet. It was
originally a bored well, having a diameter of eight and four inches;
but, later, it was enlarged to 13 feet to a depth of 8o feet, and
walled with brick. The water rises to within 75 feet of the surface.
Water-bearing strata are reported at 75 and 250 feet. A partial
section of the well is as follows: —

IVelloWsSand. . i s b e s o from o to ©6 feet
Wiatiepated clay « ool it o st os s 8 Ut
Siziate (PSHGRS BRI R I I R Ay e
At ted Clay: S e e e e S R SR % TN R
(Clepaigdiaiehvall IR e e e e U b A e G o i 7 R TR
Reddishisand s e e e R i RO A
N K e e S et S0 & PRI (R S
e lowesanitl e s il v e I R T Y

At 600 feet, a hard, dark-colored rock is reported, which extends
to the bottom of the well. This hard stratum is probably the Crys-
talline rock, which outcrops along the Flint River about seven miles
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north of Reynolds. The water from the 735-foot water-bearing
stratum is said to be quite soft. It is used by the Central of Georgia
Railway for steam purposes.
Shallow wells, which vary from 20 to 1co feet in depth, are the
principal source of the domestic water-supply oif Taylor county.
There are many springs; but they are usually small, and their
waters are only occasionally used for domestic purposes.

TELFAIR COUNTY

Telfair county has no large springs. The domestic water-supply
is obtained mainly from shallow wells. The only deep wells reported
are at McRae and Lumber City.

McRAE. — (Elevation, 229 feet above sea-level.) 'The McRae
well, owned by the town, has a depth of 287 feet. It is four inches
in diameter, and is said to penetrate water-bearing strata at 200 and
287 feet. The water rises to within 70 feet of the surface.

Lumser City.—(Elevation, 145 feet above sea-level.) There are
11 deep flowing wells within the corporate limits of Lumber City.
They vary from 300 to 430 feet in depth, and are from two to four
inches in diameter. The first flow in these wells is obtained at 300
feet, the water rising three feet above the surface; the second flow,
at 400 feet, rises 14 feet above the surface.

Mr. J. B. Spencer gives the following section of one of the deeper
wells: —

LG e e W e SR S et £ T from o to 4 feet
REdge ayBe o o T o S e i ZIRIEE T AL
tenesel Sandires il iy S L o n el SR T e o
Hard, blue clay, with a few layers of sandstone

(CALERmaNaR@RILY. il o v s ) orsie L oMt
OMCIEARE e e s s s e s A e S e

Limestone with water-seams from 380 to 430
feet. Limestone containing fragments of
Biocene shel 1SR A0St ol S e e 350

i

430

The following analysis was made by Dr. Edgar Everhart, in the
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laboratory of the Geological Survey of Georgia, from a sample of
water from the public well near the station: —

Parts per  Grains per

Constituents Determined Million U. S. Gallon
SRR et A hencse e - T o e e 8.28 483
Sulphut Trioxide: .. e a v nvspenmes 25.10 1.460
CarhontrDioxider b s st s 5 s vk 104.80 OLLT
Phosphiorus Petntoxide ot - 5 vsas trace trace
Ehlomine: w00 2o o e s 10. 21 .595
Iron Sesqui-oxide and Alumina........ T7. IO 1.003
B4 TH0TS LA et 2 0 co i A St P = B N 56.12 3273
WA HEsTAr s i a5 e e 8.356 .499
R Esl e s S s S e e 3.24 .188
oyafs R Due Sl e S S e 10.8g .635

Probable Combinations
EotassiuniChigride. to o Joan o piieal, o 5.1I3 .299
podiam: Chloride: o ie v el o 12.79 .746
Sodign ENosphate cue el s - o deeie trace trace
Sothiun Sulphate oo el L iibaling 0.43 .550
Magnesivm Sulphate! . ..« o oo i 25.68 1.497
CalciunmSulphate. S Lo Nom Lol has S 4.54 .265
Calcrmi Carhonate R s 096.87 5.649
Iron Sesqui-oxide and Alumina........ 17-10 1.003

(Lotal SolidR s i e s o o e s IR 179.91 10.492
Hree Carbon Dioxide ~oise s o s neom 62.18 3.626

TERRELL COUNTY

The domestic water-supply of Terrell county is obtained princi-
pally from shallow wells in the Lafayette sandy clays. There are
many small springs in the county; but none of large size have been
reported. Successful deep wells have been put down at Dawson,
Groves station and Sasser.

Dawson.—( Elevation, 326 feet above sea-level.) There are 10
deep wells within the corporate limits of Dawson. These wells vary
from 300 to 660 feet in depth. The water rises to within about 30
feet of the surface. There are several water-bearing strata reported
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between 100 feet and the bottom of the well; but their exact depth
and the static head of the water of each were not given.

Dr. J. W. Spencer, former State Geologist, gives the following
record of one of the Dawson wells : —

T Gl ave v telsantat o e i e s e e 40 feet
2 O AT S SANAN D s v o o s e e e e e e e e ity <o B
3 Limestone, followed by sand and rock, repeated to....650 *
b ONICKSAN TOU e % aroria v oo ohe setareisra s o e o Ds el e e 660 %

The Dawson wells begin in the Vicksburg-Jackson limestone, and
the deeper ones seem to extend into the Cretaceous sands. The fol-
lowing analysis by Dr. Edgar Everhart, Chemist of the Geological
Survey of Georgia, was made from water taken from the public well,
located in the center of the town near the hotel : —

Parts per  Grains per

Constituents Determined Million U. S. Gallon
RORHER, i it f 0o i BN Tl T L S 23.10 1.347
oalpbr i poiteg n s ms s s Rl e 19.60 I.143
BEERs 1B TS T R RS i 77 .20 4.501
Phosphorus Pentoxide ............... trace trace
CHlerine s L e e S L e 8.16 475
Iron Sesqui-oxide and Alumina........ .56 .033
Titme sie-ton 5 oay S AR R L R 60.80 3.545
VIRgDERERl S oy bl T el S 5.06I 327
1 5 T AR s R e P A iy S .68 .097
TRl e A o S LR S 10.22 .596

Probable Combinations
Potassiutn (Chloride ... . 50 can i e 2.66 i
aodinmtilthlertde’ & 20 o T T35 .603
Sodigm Salplate, 1l Sl e 9.64 .562
wodivmiEPhosphatel .- ool sh il trace trace
Magnesium Sulphate ................ 16.83 981
CaleiummouIDRRIE™ ~ols . L o e e 5.02 .200
Calcium Carhonate ©n.: o o osis o st 104.89 6.118
Iron Sesqui-oxide and Alumina........ 56 033

iE A RS T T s e i 174.05 I0.150
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Groves StaTioN. — Two deep wells have been put down near
Groves station, one by Mr. J. B. Groves, and the other by Mr. W. D.
Davidson. The former well is three inches in diameter and 321 feet
deep. Water rises to within 50 feet of the surface. Several layers
of hard rock, 20 feet thick, are reported in this well, and a marl bed
at 150 feet. No data have been received concerning the Davidson
well.

SassiEr. — There are severil non-flowing deep wells in the vicin-
ity of Sasser. They vary from 214 to 540 feet in depth, and furnish
a copious supply of water, rising from 28 to 60 feet irom the
surface. Mr. M. N. Brewer, a well contractor, has kindly fur-
nished the following record of Mr. J. H. Wooten's well, located two
miles southwest of Sasser: —

e i R s s from o to 350 feet
Redisand s s e e e < e i BO) e B0
STestOnEe b 0 i S o e A iaTey S e, T
White sand, water-bearing ............... e QO TR0
THEEtOTIE S Ll bk e o ot R0 e e SRR 2 Ta ) S T P
Pviite fefayy o e R e e i e T O ST AO
Limestone with thin layersof flint.......... WD) o
Fine white, water-bearing sand ......... s T R (T
Hard rtock, water-bearing . . . .o dotiina o, T O O e
Bluishisand ot - oineian e o fa s e SR R e AR
Limestone with thin layers of flint......... S R Y
= g R i 0 1
%I::}dl:l?czli ............................ - §2g 5 ggg "
White: water-beating safid, =% v o o staion s togeg tare T v
Limestone with layersof flint ............. A ST ) A P
s ORI R BN A M 5 O S g2l H
Il s s R et S e B o g ol Rk e i i_:ES i 131 *
Gray marl and whiteclay ... ............. ST (e 4oVl
Hard rock, water-bearing ................ o). e Tl

Another well, seven miles east of Sasser, owned by Mr. J. M.
King, attains a depth of only 214 feet. Water-bearing strata are
reported in this well at 96, 150 and 214 feet, respectively. The
water from the 214-foot stratum rises to within 28 feet of the sur-
face.
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The deep wells in the vicinity of Sasser all begin in the Vicks-
burg-Jackson limestone; but, as no fossils have been identified from
the borings, the geological horizon of the various water-bearing
strata is not known. However, the lithological character of the
beds, penetrated in the Wooten well, seems to indicate that this well
probably stops in the Midway-Sabine limestone, or the Upper Cre-
taceous.

THOMAS COUNTY

Mr. W. M. Jones, Ordinary of the county, has furnished the
following list of important springs in Thomas county: the All-
good Spring, the Bold Spring, the McTyre Spring and the Miller
Spring. The Allgood Spring is the only spring from which a report
has been obtained. It is located in the northeastern part of Thomes
county, about 20 miles from Thomasville. This spring, which is’
said to furnish 100 gallons a minute, is situated in a basin or de-
pression surrounded by hillocks. The water is said to be always
clear and slightly alkaline; but it forms a brownish precipitate upon
standing. It issues with considerable force from a cavity in the
rock, in the bottom of the basin. Small springs are quite generally
met with throughout the county; but the chief source of domestic
water-supply is shallow wells driven into the Lafayette sands and
clays. Successful deep wells have been put down at Thomasville,
Boston and Susina.

THOMASVILLE.—( Elevation, 258 feet above sea-level.) Thomas-
ville has three deep wells, varying from 390 to 1900 (7) feet in
depth. These wells, which supply the city-waterworks, are from
eight to ten inches in diameter. The water rises to points in these
wells varying from 175 to 210 feet from the surface, depending on
the elevation. The only water-bearing strata reported occur at 210
and 410 feet. Dr. J. W. Spencer, formerly State Geologist of Geor-
gia, gives the following incomplete record of one of the Thomasville
wells: —*

1 First Report of Progress, Geological Survey of Georgia, p. 8o, 1890,
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at

ARTESIAN WELL ON THE PROPERTY OF MR, FREDERICK BAUMGARDNER, NEAR BRUNSWICK, GEORGIA, USED FOR
IRRIGATING A TRUCK GARDEN.
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I ~Red-and blue clay and sand 10:. o cwm i o« s oo 162 feet
o TS B ol Tt s iy o a o ko e e s o 228 "
2 Shellerock with: Water 1Dk o oo o saisimenais o siars oo 2310,
R e TO e A e R A L S E e e e il 360 “
From this level, water rises to within 210 feet of the
surface.
5 Shell-rock with copious flowat................... 410
GRSWateraat o L SR e s L T e e TSAOE 5
7 "' Battom of liniestone ...l irwe vt ivnwalin sa b ik 1,680
S @ureksatidthenes tor Lt i Ao e elie o I,8%0

The Thomasville deep wells seem to begin in the Altamaha grit;
but they obtain their water-supply from the Vicksburg-Jackson lime-
stone. The quicksand below 1,680 feet 1s probably Cretaceous.
The following analyses by Dr. Edgar Everhart were made, in the
laboratory of the Geological Survey of Georgia, from samples of
water taken from two city wells, which are about a quarter of a
mile apart: —

WELL NO. I
Parts per  Grains per

Constituents Determined . Million U. S. Gallon
S E T RN UL, Cal RSl TN | 20.00 1.166
Sulphur THoxIde e « slim s onlils o 67 .60 3.042
@arbon Dioxide coninin oo s esmneione & s 129.30 7541
IRhosphorus Pentoxide - -« oot o trace trace
() ailay s e (R R R e B b L o 11.90 .694
IroHESesqui-0Xide v aiviwi s il b btbitimiers o .20 .0I2
Aiasia TR gl o BB e 7 3 S [ I.40 .082
IOR ., oL S s 3 e e 67.30 3.925
A S e S B N P 36.80 2.146
VAR A R e R SR A 12.20 +FIT
IBOIASHNL oyl Sl Sl L G o 3.10 181

Probable Combinations
Botassium, Chlaride ... 20 atvws o olu 4.91 .286
Seditin (Chlaride: <o vo 5 i s 15.75 .918
EEAIE Sulphate .. 0« ows s Waveiomir oo 8.82 5T
Magnesium Sulphate .........o0000.. 87.41 5.008
Magnesium Carbonate ............... 15.58 .QOY
Ol G Carbonate i o v o v cipais e s ioe s 120.18 7.009
Ailaininum Sulphate . .o caaas i 4.76 .278
BOAIIIIMEROSPIATE ek ot v 5o S e anals trace trace
HEDRUEATHORAYE oo sisin oo = & nsisibiorin o518 0.32 .019

REOE Y SONUS, e tals s wie b sloibaniaze.s o cerly 16.147

Bree Carbon Pioxide .. ... . cnvncioss 68.50 3.995
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WELL,. NO. 2

Parts per  Grains per

Constituents Determined Million U. S. Gallon
71 R it OSSR IR MR SR 20.40 1.189
SHphmtalEaRda. . S0 Lo e 68. 40 3.989
Cathon:s BioxIde w1y . oo il adsi W8 135.30 7 .890
Fhosphorus Pentoxide . .. ..c2oci: .0 trace trace
al o e e R ey e e B 11.90 .694
IrensSesqpi-paticea i STl ke e 0.20 ZOL2
AT T SR e e S b i I.20 .070
TeatheR s Lol il S er e W il 67.10 3.913
NLagresiall. Sonnindds 5l i ettt e ey 36.40 2.123
Batash b il s e s e e 2.50 . 146
SO e A A 10.60 .618

Probable Combinations
Potassitm: Chioride .\ s Jusa i a8 5 4.00 .233
Sagrany Chigtgde sl L 16.50 .92
Soditm SHIPEELe . e s e e 4.26 .248
Sodium. Phiosphiate ... vicaansian O trace trace
Magnesium Sulphate ........ S L 00.54 5.630
Magnesium -Carbonate .............. 8.86 517
CalemCarbonate: ... . et Jod 4 o 119.85 6.989
Aluminom Sulphate .. .. .. il bis 2.84 . 166
IrpmaGathomatea ez, LA ekl 0.32 .019

DordltSplidss s inl ol St s R 273.57 15.953
Free Carbon Dioxide ......covvnnenes 77.91 4.544

The following analyses, made by Dr. H. C. White, of the Uni-
versity of Georgia, show the sanitary condition of the Thomasville
deep-well waters, which supply the city, the date of the analyses be-
ing October 8, 1go0: —

Parts per One Million by Weight

Sanitary Analyses No. 1 No. z No. 3 No. 4
TotalsSelids s s . 285.562 286.430 285.964 286.124
Carbonate of Lime....... 160.362 161.409 160.436 160.923

Chlorine oo i voibesds 2T-55% ) © 220601 L 22:404 . 220138
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Parts per One Million by Weight
No. 1 No. 2 No. 3 No. 4
Equivalent to  Sodium

Chloride =G Tl Tin 35.550 36.309 36.967 37.528
Organic Nitrogen ....... 0.080 0.075 0.082 0.071
Nitrogen in Ammonia.... none none none none
Nitrogen in Nitrites .... none none none none
Nitrogen in Nitrates. . ... 0.850 0.900 0.873 0.903
Total Combined Nitrogen. 0.930 0.975 0.955 0.97
Required Oxygen ...... 0.935 0.876 0.946 0.851

Points at Which Samples Were Obtained. — No. 1 Standpipe;
No. 2 Main at Lee Brown’s; No. 3 Cistern; No. 4 Air-lift.

Physical Examination — Appearance in Two-foot Tube. — No.
1 clear, bright, colorless; No. 2 clear, bright, colorless; No. 3 clear,
bright, colorless; No. 4 clear, bright, colorless.

Odor — No. 1 None; No. 2 None; No. 3 None; No. 4 None.

Taste — No. 1 None; No. 2 None; No. 3 None; No. 4 None.

BACTERIOLOGICAL ANALYSES

“Cultivation in tubes of glucose jelly for 72 hours, after heating
at 37.5° C. for 48 hours, gave no gas formation in the case of either
of the samples of water.

Gelatine plate culture for 48 hours (begun immediately on receipt
of the samples in sterilized bottles) gave the following numbers of
colonies per cubic centimeter of water: —

Colonies per Cubic Centimeter — No. 1 315; No. 2 298; No.
3 372; No. 4 384.”

Bosron. — (Elevation, 197 feet above sea-level.) The Boston
well, which supplies the town with water, is six inches in diameter
and 29o feet deep. The water rises to within 128 feet of the surface.
Water-bearing strata occur at 120, 160 and 286 feet, respectively.
The well, which is supplied with a steam-pump, furnishes the town
50,000 gallons of water daily.
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The following record, made out by Mr. S. S. Chandler, was ob-
tained from Dr. T. Wayland Vaughan, of the U. S. Geological
Survey : —

Wellow elaye ot ol e OUr o L o ik o from o© to 9o feet
i fmestone Swithe finti s v e ity ik 4 QO L TR0,
Hard, brown rock, water-bearing......... 130 " 27n

Hiagd. DEOWIE TOCK . s s i & sieisisrscii s dls a5 S 220 SO
ot Browl TOGK aihriiis o g byt i s T o e fei R
Eland, ‘thrown Toeke it Sl e it st ot LT e i

The water-bearing stratum in the Boston well is Vickshurg-Jack-
son limestone. ,

An analysis of the water by Dr. Edgar Everhart, in the laboratory
of the Geological Survey of Georgia, is as follows: —

Parts per  Grains per

Constituents Determined Million U. S. Galion
Silfeail i sl R sl gy e el 20.40 1.189
pulphuts Triesde i e sasaaslis sy 7-36 .429
Carbond Dioxide i St naeiiie e 109.60 6.391
Phosphorus Pentoxide ol Gl i T -I2 .064
Ris i) o s TR L i R S gl e B | 9.52 ' .555
Iron Sesqui-oxide and Alumna ........ 18.43 1.074
iRt e e 56.19 3.276
MAFNBSIAN . Sl shlitn vk oo e i s e 6.64 .387
Rotashit e s e o ble it mimiad fon B o 2.42 141
5o s o R e e e L 7.29 .425

Probable Combinations
Eotassnt, Chlomde o oot snh sy 3.86 .225
Sodinm, Chlotide . ov vl o piidewsis I1.64 .679
Magnesium Chloride: .. . oisdane o - .81 .047
Sodiinry Bhesphate il o 0 i st 2.8 .130
Magnesiim SUlphate ... 0, oecaae ot - I11.04 .644
Magnesium Carbonate ........ R R 5.50 321
Calomm Carbonate .5 . av oo asiliabms 100.34 5.852
Iron Sesqui-oxide and Alumina. ...... 18.43 1.075

gtal Selidsar e o st an i 174.26 10.163
Free Carbon DIOXIde ..o i s aamiieiis 62.57 3.640

Susina. — This well, owned by Mr. S. M. Beach, is located in
the southern part of the county, near the Georgia-Florida line.
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Tt is six inches in diameter and 110 feet deep; and it furnishes a co-
pious supply of water, rising to within 40 feet of the surface. Solid
rock was struck at 85 feet. The only water-bearing stratum, re-
ported, occurs at the bottom of the well.

TWIGGS COUNTY

Twiggs county has no deep wells, the main source of domestic
water-supply being shallow wells, which vary from 2o to go feet in
depth. These wells obtain their water from the Lafayette forma-
tion, or the underlying Claiborne, or the Cretaceous sands.

The springs of the county are usually small, furnishing ten gal-
lons or less per minute. Such springs are often met with, near the
line of contact of the siliceous Claiborne beds and the Cretaceous
clays.

-

WARE COUNTY

Wavcross.—( Elevation, 140 feet above sea-level.) 'The city of
Waycross has two 12-inch deep wells. The first of these was com-
pleted in 1893, and the second, which is within a few feet of the first,
in 1895. Each well, with casing, cost about $3,750.00, and will
furnish, without decrease in static head, 750 gallons a minute.

Two different water-bearing strata are reported as occurring in
the wells; one, in a bed of coarse sand or gravel, about 300 feet from
the surface. The water from this stratum rises to within 50 feet
of the surface; but the supply was thought to be insufficient for the
needs of the city; consequently, the wells were continued to the sec-
ond water-bearing stratum, 670 feet from the surface, from which
the city water-supply is now obtained. The water from this second
stratum rises to within 6o feet of the surface, which at this point has
an elevation of 140 feet above sea-level.

The following is a description of the various specimens of well-
borings, obtained from Mr. H. Murphy, Chairman of the Water
Works Commission: —
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TG ey S AT C et e SRES I R Lo AR EN AR o a A e 2 feet

Motley red, yellow and whiteclaysat........ccouunn... 9
A rather coarse-grained, water-worn, reddish sand at.... =20
A specimen of sand differing mainly from the above in

being of a reddish-brown color, at.................. 30
Coarse quartz sand cemented by iron oxide at........... 40
Baricpray plastic Sl At oo o Vi v i han s i 2o 50
Viery coarse white sandfat Sl aubds s e oo B 55
fiel sarmeas shiove at |+ da el S dorc o okl ook 20
BT AT T R LR TR ) S IR L e 100
Nellow sandy Clay gt Sk naklon: AP iy it w2 115
Fine gray sand containing glauconite at............... 130
[Blarictorayuelagt abell SR m s e S R 140
Sandy elay withiglaneonite at. ..o b o vtifueay o ol « s 145
Fine elanconitic, ISamay eI At /i, it bt i i bre <o Simate 160
Coarse white sand with glauconite at................. 185
Dark=graygreenish marliat = oohai. o - r ol e 215
Medium fine-grained glauconitic sand at............... 217
Hard, flinty, sandy, drab-colored claystone at..........226
Drab-colored, calcareous, sandy clay with fragments of

flintandilitnestemenatiaes SRIauie L it i S S e ol
Hard, vitreous, glauconitic sandstone at............... 230
Grayelavconeman|iat, o R L e e 232
Fine, dark-gray sand with fragments of shell at........234
Blaesclay b o daton e (L hhar it Doty Sl i P St 236
(Gray sandymarll atie ety B e le e s N e 275
Coarse sand and phosphatic pebbles; sharks’ teeth, dental

platesiofifays-andiclanconite st Lo ot h e s B i 300
Fine sand with glaucOnitelat oo oo s a i asn o G302
Hard, \compact Sanustone At ez . » sislmet s sleiekons 310
Dark, sandy clay with dental plates of rays, and glauconite

EE GV E AL S e Bt o oo i ot T 5 1 s 312
Gray marls, fragments of pectens, spines of sea-urchins

SR B e b B A o 5 L B e S B o O B o 325
Very hatd, conipact sandStone 8t .o oo i o s - =340
Fine, gray planconitic sand af L .., o oo iid b o e o 343
Miocene or Upper Miocene shells at...cccvn e cvmnan 380
Shelltmari®ariicry it ataet HoNRIEIET e Sal b R 400
Highly fossiliferous limestone, Tampa horizon at........ 415
Gray marl, pectens and spines of sea-urchinsat.......... 423
White, chalky, sandy limestone at .......... ARG 440

Fossiliferous limestone, having a concretionary structure
gt it ettt b L EI AL AR A e S 450

i
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White, chalky, arenaceous limestone at................. 455 feet
(R F et d T dei b LON S s S i e i A St & 475"
Fine, yellow, argillaceous sand at...............c0n... 480
Gray sandstonie and claystonie at . .oiis o is shioams s oy ol B
Wilhite, ‘challey TImestoner At .« oo cinhmai/s s s oy walagesds (-0 (o)t

Compact, dark-gray limestone, with fragments of corals

andishellstat . .. Moesns SlaE L ool MAATRR R ete DT B T 0 525
SHEbmZE Iap ey - e d0y Cae o Sl L S e e el s Ay
Wik tevehalley (HMESHORNE At 2 At L Lot o i s e 530
Dark-gray marl, with fragments of shells at........... 550
Hard, compact, dove-colored, glauconitic claystone at....555 *
Wyihite, challey limestoneiat oo ociisene dashd s imies -l 560
Gray, porous Jimestone, with casts of gastropods at...... 600 .5
(Wikites ehallay litestone at .~ e oo o e R S 0 [ShaR s
White, compact, fossiliferous limestone at ............. 650
Peninsular limestone, coral, foraminifera and bryvozoans in

ahundancerlat | oauiics ST e T Et dehain s v S 665
White, challcy Hmestone @t .. cieaoen s o abmions oo 6701

White limestone made up largely of the tests of foraminif-
era, some of which are an inch or more in diameter, at. . 675

[Wihite, chalkylimestoneiat: | ik s < et s e g 680
Wark-cray fossiliferons limestone @t ox ¢ o oo somiancsvns. GRS
Fossiliferous limestone, Zeuglodon horizon, at.......... 6gr

Following is an analysis of the water from the Waycross wells,
made by Dr. H. C. White, of the University of Georgia:—-

Solids Dissolved Grains per U. S. Gallon
Gahonate, of pliime, oo d. o s e e e 7.502
{Earbonate BILION. v o il = sy aieinalsrsts o 4 s isaiana d % 0.120
Sbhate o TaNIe o ol o oo v i diss wibisy e T 4 0.531
Sulphate ot Magnesian S0 i e e S 0.162
Sliphate of Potash e S e b 0.06T1
STIDARLE OF SO N I ok o e s e 0.084
Sodium Chloride (Common Salt) .................. 0.349
M o e e e o =it A e e e e 0.582
Organic Matter and Combined Water............... 0.905

g S S e 10.356

“The water is faintly turbid from suspended silica. This, how-
ever, speedily settles on standing, and becomes clear and limpid.
It possesses no odor, and was found to be organically pure.”
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Another well within the corporate limits of Waycross, owned by
the Satilla Manufacturing Company, has a depth of 647 feet. It
is a 6-inch well, with a capacity of 500 gallons per minute. The
same water-bearing strata occur in this well as in the city wells, and
the static head of the water is also practically the same.

No springs of importance are reported in Ware county.

The domestic water-supply is obtained almost entirely from shal-
low wells, which vary from 15 to 40 feet in depth. These wells
appear to obtain their water-supply mainly from the Lafayette and
Miocene sandy clays.

WASHINGTON COUNTY

Washington county has a number of springs, of considerable size.
These springs are all associated with exposures of Claiborne lime-
stone. They often make their appearance at the mouths of caverns,
or in the region of limesinks. Such springs occur near the corporate
limits of Sandersville and Tennille, and also near Sunhill. These
springs, before they emerge on the surface, form, in places, under-
ground streams, which can be traced by a chain of limesinks. The
shallow wells of the county usually vary from 30 to 8o feet. They
obtain their water-supply from the Lafayette sands, or the under-
lying Claiborne beds. The water from these wells is usually soft,
and well suited to both domestic and technical purposes. This class
of wells is often more or less affected by long droughts; but they
usually furnish ample water for farm purposes, the object for which
they are generally put down. The only deep wells in the county
are located at Sandersville, Tennille and Davishoro.

SANDERSVILLE. — There are four deep wells within the corporate
limits of Sandersville, two of which are owned by the city, and two
by individuals. The first city well was put down in 1900, at a cost
of $800.00. This well, which is 434 inches in diameter, has a depth
of 431 feet. Water-bearing sands are reported at 70, 120, 185, 325
and 425 feet, respectively. The static head of the lower water-bear-
ing stratum is said to be 134 feet below the surface. The water of
the first and second strata is reported to rise a short distance above
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the point, where they were first struck; but, as the well was in-
creased in depth, it subsided to 134 feet. This decrease in the
static head of the two upper water-bearing strata is evidently due
to the waters in the lower strata having a natural outlet at a lower
level than the upper strata. The capacity of these various water-
bearing strata is estimated at from 20 to 120 gallons per minute,
the lowest furnishing the maximum amount.

The second city well, which is within zoo feet of the first, was
completed in 19go4. This well attains a depth of only 195 feet. It
is six inches in diameter, and is reported to furnish 150 gallons per
minute. The following record was made from samples of the bor-
ings from the first city deep well, kindly furnished by Mr. C. E.
Warthen: —

White and dark clays with pyrite. . ................. at 35 feet
‘White, ‘sondy limestofie: . 5 L o0 s SR LS LGl o ST
Gray limestone, with fragments of shells............. LT OTNIE
D arietelams i e i e s s ST S s T L LT
Nellowe Coarss Sand) o e et e e e e e SIS
WWhiteka ol i b el s o s s sttty o s A s e BT
Hane wehite Sanebarh O Lo Sl L S M AT SRt S S & pByEs
Datls PyrinterouS SaRd: Ll Uil s b e N e & iAo i
2l S e KUY s e g e O O o TN e i R e o
Rathericoarse; brownish sand - 2. caii sl i o SN 2R
IWWhite Sa ey o e S S sl s ol s e M2 ORI
Fine, white sand ... cux s oheninni e e A TN

The character of the water from this well is shown by the follow-
ing analysis, made by Dr. Edgar Everhart, in the laboratory of the
Geological Survey of Georgia:—

Parts per  Grains per

Constituents Determined Million U. S. Galion
AT D L it B O R e L E A\ PV e o 27,12 1.581
SHINHET LXIOXIAE .0\ v oo o aisnogrisn s ion b e 3.47 .202
GarbontDiowrde: = uh s i Sk s S 139.00 8.1006
Bhosphorus' Pentoxide ... oiasan.an trace trace
Chilgrine: b 2 swse o) A R e 6.80 .396
Iron Sesqui-oxide and Alumina........ 10.25 .597
1At et et e U R it e SOy s 105.40 6.147
I N e S e Sy e b £ 4.50 .262
T B 2.2 . 123

Sodal e s et s, 13.34 7T
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Parts per Grains per

Probable Combinations Million U. S. Gallon
Potassiam) Ghlaride .. oc v io i se s 3.63 .216
Sodium Chloride ....... O e 8.35 .487
SeditmESHlphate S L S e 5.08 .349
Sadinm  Bhesphatess Loiean. s e trace trace
Sodium (Carbonate -, .., s hidies s s o 10.79 .62
Magnesium Carbonate ............... 0.45 .551
Lalemm Carbonate.., oo oo b s 188,22 10.976
Iron Sesqui-oxide and Alumina........ 10.25 598

IEGERIN BSOS 3 vt e v i 263.79 15.384
Bree Carboi DIoxide. «imvamn s oo - st ses 46.77 2,728

The two private deep wells of Sandersville, one owned by Mr.
Lewis Cohen, and the other, by Dr. C. G. Rawlins, each has about
the same depth as the deeper city well, and penetrates similar strata.

TENNILLE.—(Elevation, 477 feet above sea-level.) ‘Tennille has
two deep wells, one put down in 18g2, and the other in 1904. The
first well, which was unsuccessful, is said to have attained a depth
of ggo feet. It begins as a 12-inch well, but it was finally decreased
to 4 inches. The two principal water-bearing strata, reported, occur
at 380 and 426 feet. Water from the first stratum is said to rise to
within go feet of the surface, which is greater by about 100 feet than
the static head of the second stratum.

The following is a record of this deep well, copied from the notes
of the well contractor: —

andy Clay L e s e s s G-irom s 0 038 feet
AN S LT 7 e i i SR o ety ST e = e 8RR
Wellowr,, sandy clay 5. oo i ok S s S R SR e
P tersand S s R e R Sl R T
Yellowish limestone, in the form of boulders. “ g1 “ 96 *
e s e s e s s SR R
WVihite Sarid] ol ¢ e e salorin e s s e S e (R
White sandstone containing shells. . ..... A ks o A & R
BliE i mar] S s Dy Saa i TR O ks A T OFR TR LS
YiEllow! clayamns ool : : 12l b e e o
Brownish colored sand, contammg sharks’

teeth and fragments of oyster shells. ..... SRR Iy SN T

1 S F D B0 g P e N R B S i D s LT )
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@iilelesand Ja s R e s s e from 260 to 270 feet
BlIUeHTanls ke st e ]t el s Sile ) st RSl S e e
VAhitelelayl b S et L S e eI a00 ST HN
Blue elay o oo atinnibits oo oivevins da ooy S e
Bluerandigraysandsio st Bl SIS o REE T 3y
1514 o E i (R el A S R v o ey e T A {070 TR o [
QOuicksand 1o nsivs oo s e e o S e S e Ty
Wikiteiclayrand sand.,, v 5 finialia i o dahs $ 7430 Hoadav
Ceoarse, white:samd ~oo e & olaie el b s ot S e S ATe S
Wihite, Setickytclag. ol .o ditas e s e S G SO0
Rediclaypm i a8 Bt s it vy Se b g ol oy DO RS D S e
e lay  gE R S s b e i S s SR e e L
Clay and sand, except at 820 feet, where sand-

STONEIGECHTS Lo ltlos o L s s e ihs e Ag ks AT e o Ta e

The following field-analysis of the water from the Tennille deep
well, made by Mr. W. W. Burnham, has been furnished by Mr. M.
O. Leighton, Chief of the Division of Hydro-Economics, United
States Geological Survey: —

Counstituents Determined Parts per Million

Nl OnI e & AR Lol T s Eop i il SIRUE YN Reo% e 4.0
Total Carbonates, as Calcium Carbonate. ............ 115.0
Carbonates (scale-forming), as Calcium Carbonate. . . ..

Alkaline Carbonates, as Sodium Carbonate. . ..........

SulphusEriosides, i e s S S trace
sLatalElard messialio v O R ErAs s PSSt D e 166.0
o7y (I S N T R e ke el i o e e e A e T 0.0
@det; HydrogenySulphide. . oot e i i S s e 1.0
T e e e e SR o ey 0.0
e e B B e oy o s T e o 2 0.0

Daviseoro. — The Davisboro deep well, put down by the town
authorities in 1888, has a depth of 325 feet. It is a z-inch well,
flowing five gallons per minute, the water rising three feet above
the surface. The water-bearing strata are reported at 83 and 100
feet, respectively, the latter, only, flowing.

Mr. T. L. Brown, of Davisboro, has furnished the following rec-
ord of the Davisboro well: —
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A R e o ot o iAo e, FR D L £ e from o to 20 feet
Brownish clay with white pebbles........... 0 s e
RS e W C S anT s s e oa o o 5 orella s et s et
Banleoreenishimallanuiaa s ome il il SO S B
Shellsrock, with: sharks’ teeth. . ... covenn s A e R

Water-bearing sands, with fragments of shells,
which continue to quicksand at the bottom
O B DI A o e e e o Ml = ey S sl SRS E0

The following analysis of the water from the Davisboro well was
made by Dr. Edgar Everhart, in the laboratory of the Geological
Survey of Georgia:—

Parts per  Grains per

- Constituents Determined Million U. S. Gallon
sliean b uihon Sl TR, L SR e 12.572 .742
Shlphuryliriamte el i Ren el o e s 5.95 .347
Garbon IMoxide =0 o5 Lt S s s 118.48 6.910
Bhosphorus PenfoXide :vxeaivws s s =t trace trace
(81 0003 s e o s e e R B B i 5.60 327
Iron Sesqui-oxide and Alumina........ 4.02 .234
et ARl e W, 82.57 4.815
Mapesiasgt e A e e ) 3.05 .178
IBotashisli s iketead 20 s e e AL ey 4.47 .261
SO~ % v e S s e e e e S S e 18.92 I.103
Probable Combinations _
Potassinm Chloride. .. . .eoeososs s o ue 7.08 413
SedupmrChlerde s £ s e T 3.62 e
woditn, Sulphate’ & i oo cases s v s ae 10.56 .616
sediom. Cathonate 0. sl s s s smmn 21.15 1.233
Sodium Phosphate ... cecvven o oname trace trace
Magnesium Carbonate ............... 6.40 373
Waleitm Carbongte s, LR Lah, S ok 147.45 8.599
Iron Sesqui-oxide and Alumina........ 4.02 .234
iRetal . Bolids o < i ne b 5 prt 213.00 12.422
BreeiCarbon DHOKIAE ;& nlsomim v sis s 41.47 2.418

All the deep wells in Washington county commence in the Clai-
borne and probably stop in the Lower Cretaceous. The main water-
supply in most of these wells probably comes from the lower Clai-
borne beds.
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WAYNE COUNTY

Shallow wells, varying from 15 to 6o feet in depth, are the chief
source of domestic water-supply in Wayne county. No springs of
any importance are reported. The only deep wells from which data
have been received, are at Jesup and near Doctortown. This well,
put down by the town council in 1890, at a cost of $500.00, is said
to be 500 feet deep. Water-bearing strata are reported at 287 and
500 feet.

Dr. J. W. Spencer, formerly State Geologist, gives the following
record : —*

T S0atell B0 o it shiieiatsays i s s misio iy toe se sl i T ey e T 10 feet
2 wOuiclesanmd ol Al wn e ¢ e st ST L P AL
3 Yellow clay soil, with layers of quicksand to......... 26
AT BT v ol s e R R R R e S e U 2 A 2
Loy ] BT 5 (5 R0 (R e g g EP e b e S0 e S e U GRS
G EOniclesand To s e s H s s ST s e ke (T
S TTEREONe RO s T s e s e s 2 EN
8 NGy with Samd e, «ul cion bl Vs palaniaiy o s o e b b ek
oy Sett spon gy tetleito r s S RSBl A S R B S g
y (o T E BTy R R Lo L e LRl e e AT 490 “
11 Water-bearing quicksand. Water rose to within 33

feet of the surface.

This well begins apparently in the Altamaha grit and extends
probably into the Eocene.

. DocrorrownN. — The following log of a prospecting oil well, lo-
cated about one mile southwest of Doctortown, Wayne county, was
furnished by Mr. C. A. Gilson, well contractor : —

S ATHE e e s sl v etbl s e st from o to 20 feet
Sand and yellow clay with some shells... * - o R T
Sand and laminated elay.............. £ AR By RS
Conglomerate and marl. Water rises to

within 20 feet of the surface......... 5 BoRe gs o
Sand, gravel and laminated clay........ it (o100 A
‘Greenish-gray marl and chalky limestone

withrsome pebbles oo viaie 5w ina g 135, 185,

T Geological Survey of Georgia ; First Report of Progress, 18go-'91, p. 75.
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@nicksandiandimarli,. cim o tin Ll from 185 to 230 feet
Layers of hard rock, marl and conglom-

CERRE 500 %« Seantiios Vet R NG & s -2 o i
Marl with sandstone layers and some lime-

il et S RO DI | SR LI e L gon Heglagoi
Quicksand with layers of conglomerate.. *“ 200, 328
Soft limestone and sandstone with flint

Javers 'z feet thick. ... i . iihei s sie } get i e
Warelesatidly . %« oh sein e vk sabietine i 353 g0g
Marl and soft. hmestone. -« .- s iaemaos e t 2931 o8
Quicksand containing a large supply of

it O R R R % 4o8. = 415 *
()R G aaly s oo KRR N SR S ] SR = AT L
Srehnz Eimneirey T oot S o el 8 il 465 ¢ 467
Hard limestone with layers of sand...... * ADT L BTy
Water-bearing limestone (quicksand at

(8 [ 1 3 ) e RS e e S D 4 ShE (82
Gray limestone and brown sandstone.... 829. © 849 °
SHE A I S B B e = 849 “ 8 o
LSRRI (o Bt i A G s e T b M o o 83_9; s 92; 9
DOLH HMESTONe & i oie et o B s e 9290 630 =
Saltiwater and sandl v easn s 8ok vt e i G309 gEEd
IEatclimestone S sl St e & 9553 “ 966 “
Limestone in soft and hard layers. .. .. S 966 “ 88 *
Limestone with some sand............. o 988 * 1,005 **
N o) e R L o P ). SO0 T O g
Limestone with two shell layers........ 1 arg. " ro3s
Limestone with hard layers............ G T T T T T e
liimtestone, wery hands oot o o i o L TO5TE a6
Timestone and sand . . ... cveiviiomn os oon S nebgs S royg
Iimestone, mostly hard .............. S o) o R o To)
HEiriestOriens 2 o e e A i RERETY S e T oo
EandrITnestone’ oo ol il et B s S e S i
Soft limestone ....... S A S A S T S
Blard hmestone ..o.cilotnan idi g s Sl dEAy T asE
SOFAIMESEORE: . . o]0 o . L L dkeheiial s o sa e SnEBa [ e ke )
Gray and brown sands................ STt 1640 01"
Dol BrOWN SAN v s s o oovie soaibnis s os g o T T R
Sand mixed with pebbles............. e Gl i T s
Isight-colored sand .....:. 000000, P L S Tl o
ECHAHCONTHE SANG. 1.0 4 varis o dismalbimmineina e s S ez i eor

This well was commenced in July, 1905, and completed the last
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of May, 1906, at a cost of between $15,000 and $20,000. It is
cased with 10-inch pipe to 460 feet, 8V4-inch pipe to 540 feet
and 6-inch pipe to a point within a few feet of the bottom. The
first hard ledge of rock reported in the well occurs at 480 feet.
The sample of borings, marked 550 to 725 feet, contains numerous
iragments of Eocene shells. The material consists largely of lime-
stone, and it continues to 1,490 feet, below which point the follow-
ing samples were collected : —

Sample, marked 1,470 feet, consists of medium fine-grained sand
with fragments of corals, shells and particles of glauconite.

Sample, marked 1,505 feet, glauconitic sand with sharks’ teeth
and fragments of shells.

Sample, marked 1,750 feet, grayish marl made up largely of frag-
ments of corals and shells.

Sample, marked 1,838 feet, glauconite.

From a study of the log and specimens of the well, I am of the
opinion that of the formations, through which the well is sunk, are
as follows: between 80 feet and approximately 500 feet are Mio-
cene, and below this, extending to about 1,700 feet, Eocene. The
well stops probably in the Upper Cretaceous.

WEBSTER COUNTY

Webster county has numerous springs, some of which are of large
size. One of these springs is to be seen on Mr. G. W. Cole’s farm,
about two miles south of Preston. This spring, which furnishes 20
gallons or more of water per minute, is located at the base of a bluff
of Midway limestone, at the margin of the Kinchafoonee Creek
swamp.

Other springs, similar to the Cole Spring, are reported in the
county; but none of them were visited by the writer.

The domestic water-supply of the county is obtained almost en-
tirely from shallow wells. As far as is known, no attempt has been
made in Webster county to secure water by deep boring.
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ARTESIAN WELL AT THE RESIDENCE OF MR. H. W, LLOYD, NEAR BRUNSWICK, GEORGIA, USED TO IRRIGATE A
TRUCK GARDEN,
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WILCOX COUNTY

There are no springs of any importance, reported, in Wilcox
county. The main source of domestic water-supply is shallow wells.

Successful deep wells have been put down only at Abbeville, Ro-
chelle and Pineview. -

ABBEVILLE. — There are two deep wells at Abbeville, one owned
by the town and the other, by the Abbeville Cotton Seed Oil Com-
pany. The former well, which was completed in 1898 at a cost of
$1,600, is 585 feet deep. It varies from two to eight inches in diam-
eter, and it furnishes 50 gallons of water per minute. The water
rises to within 6o feet of the surface. Several water-bearing strata
are reported between 100 feet and the bottom of the well. Cavern-
ous limestone is said to be the main water-carrier. The well is sup-
plied with a pump which furnishes the town with water.

The Abbeville Cotton Seed Mill well was put down in 1902 at a
cost of $350.00. It is a 3-inch well, 175 feet deep; and it furnishes
daily 13,000 gallons of water, used chiefly for boiler purposes. The
water rises to within 8o feet of the surface. Water-bearing strata
are reported at 105 feet and 175 feet, respectively.

The following well record was furnished by the company : —

amdl angeela oL Coineis s i i s S from o to 20 feet
Tt R S S L AR e PR R T
Elard, thnfyiseek o 0 8T e s s s s < s 1

RocHELLE. — The Rochelle well, which'is owned by the town, is
three inches in diameter and 286 feet deep. The only water-bear-
ing stratum is near the bottom of the well. It furnishes a good
supply of water, rising to within 150 feet of the surface. The
water is used for general domestic purposes. The following record
has been furnished by Mr. J. C. Conn, of Atlanta: —

SHE (GBS S O P T S e e L from o to 75 feet
Black sand ...... s e e St R AR i AN o
A Ed TNty FOCK 2000 5 oh sulotos i s & it S0 rdo 4 aRE

This well, together with the Abbeville well, seems to obtain its
water-supply from the Vicksburg-Jackson limestone.



194 UNDERGROUND WATERS OF THE COASTAL PLAIN

Pineview. — There are three deep wells at Pineview, each of
which has about the same depth and penetrates similar strata. The
water in all these wells rises to within 60 feet of the surface. The
only water-bearing stratum reported is near the bottom of the wells.

The following record of Mr. J. S. Bruce’s well has been kindly
furnished by the owner: —

Reddish'elaysd o s o s o e e from oto 20 ft.
Yellowishi jointed eldys 5= nlir 8 S C b el = ) ap s i) m
Softhlimestone iU L e e MR IR B N B et U e
Water-DeAring CAVILY & ¢.ocos ais o anls s misiariis « 5 44 LLUE - e o) e

WILKINSON COUNTY

Deep wells are reported in Wilkinson county at Irwinville,
Toombshoro and Gordon. Two attempts have been made at Irwin-
ville to obtain artesian water. The first of these wells, located on low
ground, was put down to a depth of 300 feet, at which point a water-
bearing stratum, yielding a small flow, was struck. This well con-
tinued to flow for a time; but it finally became filled with sand, and
it was abandoned. The water is said to have had a rather offensive
odor and an unpleasant taste, due, probably, to the presence of
hydrogen sulphide and iron oxide.

Another well, located on high ground, was extended to the depth
of 600 feet; but the water did not rise higher than to within 50 feet
of the surface.

Toomsseoro. — (Elevation, 237 feet above sea-level.) 'The
Toombsboro well was put down in 1882, at a cost of $320. It is one
and a quarter inches in diameter and 320 feet deep; and it furnishes
a flow rising three feet above the surface. When the well was first
completed, it flowed eight gallons per minute; but the flow grad-
ually decreased, until it finally ceased about four years after the well
was completed. During last spring, a second deep well was put
down at Toombshoro; but no record of this well was secured.
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GorbonN.—( Elevation, 354 feet above sea-level.) A 2-inch well,
365 feet deep, with water rising to within 19 feet of the surface, is
reported at Gordon. About 20 feet of soft limestone, together with
sands and clays, are said to have been penetrated in this well. " The
only water-bearing stratum, reported, is near the bottom of the well.

All the deep wells of Wilkinson county obtain their water-supply
from the Cretaceous sands. No springs of importance are reported.
Shallow wells, the chief source of domestic water-supply, are to be
had at almost any point in the county, at depths varying from 20
to 8o feet.

WORTH COUNTY

Hon. J. W. Price, the Ordinary of Worth county, reports the fol-
ing large springs in the county:

Mr. G. G. Ford’s spring, nine miles north of Isabella.

Mr. E. D. Whidden's spring, seven miles north of Isabella.

Mr. N. W. Ford’s springs (three in number), eleven miles north-
west of Tsabella.

Mr. N. F. Mercer’s springs (several), fifteen miles northwest of
Isabella.

These springs are said to be all large, and they are all tributaries
to the Flint River. ;

Shallow wells, varying from 20 to 70 feet in depth, are the main
source of domestic water-supply. Successful deep wells have been
put down at Doles, Poulan, Warwick and Worth.

DoLes. — The well at Doles, owned by Mr. J. M. Chapman, is
three inches in diameter and 257 feet deep; and it furnishes a copi-
ous supply of water rising to within 12 feet of the surface.

The following record of this well was furnished by the well-con-
tractor: —

IRt 0 G e e e et e e s Dt el 15 feet
2 DR e o s e e S SR R AT e S D e g5/
REIPTRESTONE 1O, o o e Pais o e o s bt ek gt o it ot v o 108"
PR E G rce pebbles 0. .. o vn(2 Tieninate ettt s s o 123
L@ irestone with Shells 0. . . ccvreine o v o oo i s - 143
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G Blaesmarlbrielay ol v v st s Le B b 193 feet
7 Limestone, containing corals and shells to. . .......... 260
38 T e R e IR o £ L IR SR N ot S (?)

Pouran. — (Elevation, 312 feet above sea-level.) The first at-
tempt to secure water at Poulan, by deep borings, was made by Mr.
~ J. C. McPhaul in 18go. Mr. McPhaul made two or three efforts to
obtain a flowing well at Poulan, but each time he was unsuccessful.
At the time of the writer’s visit in 1897, Mr. McPhaul furnished the
following notes on his well, then in use. The well is from six to
eight inches in diameter, and 315 feet deep. Water rises to within
75 feet of the surface. The main water-bearing stratum occurs
somewhere between 130 and 170 feet. Another water-bearing stra-
tum is reported as occurring at a point between 85 and 93 feet from
the surface, but it is cased off. 'The static head of the water in the
well is said to be lowered as much as 75 feet during a long continued
drought. The water is used chiefly for steam purposes, 73,000 gal-
lons being used daily.

Mr. McPhaul has furnished the following record : —

I Red elay to) oo o ismisilion s m e R o s s e 15 feet
Z ey cllow-elay Lol oy it s el P g o R s 2O
3 ttes Cla to i e S RS O o e e S o RS R T
e R BT L T RS v e e e e S s S e Ay

The last extends to the bottom of the well.

The following report on the Poulan Cotton Mill deep well by Mr.
W. W. Burnham, has been furnished by Mr. M. O. Leighton, Chief
of the Division of Hydro-Fconomics, United States Geological Sur-
vey \—

The well was completed in June, 1903, at a cost of $250.00. It is
four and a half inches in diameter, and 198 feet deep; and it has a
maximum capacity of 42 gallons per minute. The water, which is
used to supply the cotton-mill, rises to within go feet of the surface,
or about 10 feet above the railroad at the station. The well is sup-
plied with an air-lift pump valued at $300.00. The cost of raising
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the water is reported by the treasurer of the company to be from
15 to 20 cents per 1,000 gallons.

The character of the water is shown by the following field-analy-
sis by Mr. Burnham: —

Constituents Determined Parts per Million
(Gl LTl o ks, LB A e o ) e e P e e o e 4.0
Total Carbonates, as Calcium Carbonate.............. 169.0
Scale-forming Carbonates, as Calcium Carbonate. . .... 33.0
Alkali Carbonates, as Sodium Carbonate ............ 144.0
Total Hardness, as Calcium Carbonate .............. 207.0
Sulphur Trioxide (estimated) ...........ccuueevnn. 5.0
156731 - o et ettt coe g L S B R e B e Pt e trace
@dor; as Hydrogen Sulphide == ... L ovaradin cie o s e 2.0
ol oT o S s e L o ey o 0.0
e e R e Rt U e U o et e 0.0

Another deep well at Poulan, on which Mr. Burnham has fur-
nished data, is the Jordan & Simerly well, located at a saw-mill half-
a-mile west of the post-office. This well, completed in June, 1904,
at a cost of $330, is six inches in diameter, and 220 feet deep.
Water-bearing strata are reported at go and 210 feet, respectively.
Water rises to within 82 feet of the surface, or from 5 to 10 feet
above the railroad track at the station. Sand and clay are reported
in the well to 120 feet, limestone at 145 feet, and quicksand at 220
feet. The water is used only for boiler purposes.

Warwick. — Mr., C. P. Romes’ well at Warwick 1s two and
eight inches in diameter and 497 feet deep; and it furnishes a large
supply of sulphureted water. Twenty-two feet from the surface, the
drill is said to have struck a stream of water eight feet in depth.
The formation encountered in the well is reported to consist princi-
pally of limestone.

WorrH. — The Enterprise Lumber Company’s well, put down
in 1896, has a depth of 300 feet. The water is used for boiler pur-
poses; it rises to within 6o feet of the surface. Red clay is reported
in the well to 30 feet, below which occur sand, clay and limestone.

The deep wells of Worth county all obtain their water-supply
from the Vicksburg-Jackson limestone, except the wells at Worth,
which probably obtain their supply from the Lower Miocene.



CHAPTER X

DETAILED NOTES ON THE UNDERGROUND WATERS
OF THE CRYSTALLINE AREA

The underground waters of the Crystalline area, which includes
both the Piedmont Plateau and the Appalachian physiographic di-
visions of the State, may be considered, for convenience of descrip-
tion, under the following heads: Deep Wells, Shallow Wells and
Springs.

Derce WELLS

By the term deep wells, as above used, is meant drilled or bored
wells, which attain a depth of 100 feet or more. Wells, having a
depth of less than 100 feet will be discussed under the heading of
shallow wells.

FULTON COUNTY

TuE ATLANTA DEEP WELLS. — The deep wells of the Crystalline
area are limited in number. One of the most noted of these wells is
the so-called artesian well of Atlanta, which was constructed by the
city in 1885. This well, which has a depth of 2,175 feet, penetrates
gneissoid and schistose rocks. The capacity of the well is reported
to have been only about 2,000 gallons per hour. The water-supply
is said to have come from several small fissures or cracks, struck by
the drill at various points between 100 and 1,200 feet from the sur-
face. Below 1,160 feet, no water-bearing fissures were reported. A
chemical analysis of the water from this well, when it was first com-
pleted, showed the water to be a normal freestone water, containing
less than 12 grains of mineral matter per gallon, with practically no
surface contamination. Later, there was a rather remarkable in-
crease in the amount of mineral matter present, mainly sodium
chloride, as may be seen by the following table of analyses taken
from the annual report of the City Water-works Board for 188¢: —

(198)
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. Grains per U. S. Parts per
E Gallon 1,000,000
e Date REMARKS
E Total |Sodium| Free Al}ﬁ? =
& Solids |Cloride | Ammonia| A ;mmonia
10 IB85] 5 usin 2.97| 0.0z 0 06 | Analyzed by J. M. McCandless
9 1886| 10.7 2.00, 0 oI 0.0r * L s
11 |Oct. 1886| 21.00| 8.35| o.or 0 04 s & L
39 |Nov. 1888| 22.35| 10.56| o.02 o ot ( 5 i
40 [Nov. 1888| 18.30| 11.36| 0.04 | 0 08 L * H.C. White
41 |Nov. 1888| 23.50| 11.79| 0.02 0.06 £ “ W. J. Gascoyne

Owing to the rapid increase in the amount of sodium chloride
present in the water, which was supposed to be due to surface con-
tamination, the well was finally abandoned, after a continuous use of
about ten years.

In addition to the deep well here described, there are three other
deep wells within the corporate limits of Atlanta, all owned by the
Georgia Railway & Electric Company. One of these, formerly
owned by the late Atlanta Gas-light Company, and located on
Foundry street, near the Western & Atlantic Railroad, was com-
pleted in 1895. It is eight inches in diameter and 278 feet deep;
and it furnishes daily for 18 hours, the length of time the pump is
operated, 150 gallons per minute. The water is soft, and is said to
be well suited for boiler purposes. It rises to within 8o feet of the
surface, and comes apparently from fissures and seams in the
gneisses and schists. An analysis of the water from this well, made
by Dr. Edgar Everhart, in the laboratory of the (Geological Survey
of Georgia, is as follows: —

Parts per  Grains per

Constituents Determined Million U. S. Gallon
ey R RN L b T B 38.60 2.2351
SIphUT Prosde: . o s nms s b St 28.80 1.679
EarheniBDicside o O LN L s 82.82 4.830
Phosphorus Pentoxide ............... trace trace
CRIOFITe I 1 D ousra e o ol s 35.85 2.091
Iron Sesqui-oxide and Alumina ........ 2.50 . 146
SR A B e L 73.30 4.274
hles i, ciatogrinme KR Sl S T 16.19 .044
EOrashs &L e . e AR S A 6.43 .375

BOda v s by s s s e e 30.74 1.793
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Parts per Grains per
Probable Combinations Million U. S. Gallon
Patassitim (Chloride 1.0 s 05 sonmiatite - v 10.40 .606
Sodinm Ghlotide &« io: o« i sttt e a s 50.90 2.968
SOdIm  SHIPRALE iis' o i pesirvion sy o s 8.63 .503
Magnesium Sulphate ................ 35.91I 2.004
Magnesium Carbonate ........ ..o .. 8.86 .517
CalciumuCatbonate S i il D 130.99 7.639
Iron Sesqui-oxide and Alumina ....... 2.50 . 146
Tatal Solds o5 00 e I 286.79 16.724
Free Cathen Dicoade: . s tinmin s satedin 10.49 .612
Sanitary Analysis
Nitrogen in Free Ammonia........... 0.010
Nitrogen in Albuminoid Ammonia. ... .. 0.153
Nitfogen dn iNdttites o i sl i illa s trace
Nitrogen in Nitrates. .: .. :cooneraes s 0.100
(o) (B (I e I P St B e B, 35.850

This water is regarded as unsafe for drinking purposes, on ac-
count of its high albuminoid ammonia and chlorine.

The other two wells of the Georgia Railway and Electric Com-
pany are located at their power-house on Davis street, near Jones
Avenue. One of the wells was completed in 1899, and the other, in
19oo. The former well is 14 inches in diameter, and 350 feet deep.
The water rises to within 12 feet of the surface. By continuous
pumping, the water-supply is said to be 52 gallons per minute. The
other well, owned by the Georgia Electric Railway Company,
is also 14 inches in diameter; but it has a depth of 638 feet. The
water-supply from this well is only 56 gallons per minute, or four
gallons more than the shallower well. The wells are located about
8o feet apart, and are used chiefly to supply water for cooling con-
densers. The water in each well rises to within 12 feet of the sur-
face.

An analysis of the water from the 350-foot well of the Georgia
Railway & Electric Company, by Dr. Edgar Everhart, Chemist of
Geological Survey of Georgia, is as follows: —



THE UNDERGROUND WATERS OF GEORGIA PLATE XV

A FLOWING ARTESIAN WELL AT WADLEY, JEFFERSON COUNTY, GEORGIA.
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Parts per  Grains per

Constituents Determined Million U. S. Gallon
Stlica e ant e LT TRt X sons P o e 26.50 I.545
SUIDHT  TEIORIGE | o aieleom = mpmpricioWias 18.10 1.055
Eathol EHoxtde: Lokl int ol vi si s 03.34 5.443
Phosphorus Pentoxide ......c..0.000. trace trace
GIo ot e e S A S S R R S 6.50 .379
Iron Sesqui-oxide and Alumina ....... I.40 .082
R inesz Ertiisat Cal s S ey s nnd il 62.80 3.662
VO R e BT R Ny T s S e v 4.07 287
IPotashlis i sl i a s s £ o sars 6.93 . 404
SO % o e e e s o Bl e e 20.68 T.731

Probable Combinations
IEotassiliin CHIOTIAR: . v e s (o esniemsoidls 11.00 0.641
Sedinm Chloside e oh oo te s it 2.10 22
S oA SUIDHATE S as i le s siecas IDLTR 1.874
Sodinm - Cathondte: i or et s Sars o sianamas 24.86 I.450
Magnesium Carbonate ...t snvasial 8.55 .498
E3laittm: Carbenate Bl s e m i e I12.14 6.540
Tron Sesqui-oxide and Alumina ........ 1.40 .082

frotal Selida | s ol see i il 218.68 12.752
Eree Tarbor Eoxide’ . .ot.5bais . atis 29.20 1.703

Sanitary Analysis
Nitrogen in Free Ammonia........... 0.140
Nitrogen in Albuminoid Ammonia. . ... 0.070
INIFEogen: 10 NIEEITeS . oiciuns s siuw o e 0.007
Nittogen: in Nitrates .o i cvee e s s 0.060
Whilocine rpah e e e 6.500

This water is considered unsafe for drinking purposes, on ac-
count of its high free ammonia and nitrites.

Forr McPrersoNn DeEEp WELLS. — There are three deep wells
at Fort McPherson, near Atlanta, two of which are 1o-inch wells,
and the other, 8-inch. The 10-inch wells are each 500 feet deep.
One of these wells was completed in 1885, and the other in 1904, at
a cost of $10.00 per foot. The first furnishes 3,200 gallons per hour,
and the second, only 875 gallons. The 8-inch well was put down in
1882 at a cost of $7.50 per foot. This well is 250 feet deep, and
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furnishes 1,600 gallons per hour. All these wells are located within
a radius of 100 feet. They have the same static head (50 feet below
the surface), and are alike affected by droughts.

The following notes on the 10-inch well, completed in 1904, were
furnished by Mr. Perry Andrews, the contractor: —

Elisatd ceafd ) e Ml i Cad s stidaste b o from o to 50 feet
Elatdirocle Cemelss ) iatil il o e S, e B0k it
Witet=heating: fssutes afo. el aorl o i S e IT2s it
Very hard rock; continues to 280 feet at............... T30
Water-bearing “fissure at .. oo Ll e e e e F28 S
Water apparently itereased at. . . 5 ic b wssienwsionne 350 ™
Test showed water 720 gallons per hour at.............. i
Test showed no increase of water at............ooveenin AR
Test Tor 24 hours, NOINCTERse Eb. v\ viviamns @ o s somiian s A2
Test for 24 hours; 10 INCXEAse BE. , .vvioi » s ois Spientins = ol

Well cased to 86 feet in hard rock.

An analysis of the water from this well, made July 13th, 1904, by
Mr. Edwin Hodge, Chemist-in-charge, Surgeon General’s Office,
U. S. War Department, Washington, D. C., shows the following re-
sults: —

Sanitary Analysis Parts per Million
(Eal{eTrbalod A et S e Sl I S N | iy s 3.5000
Nitrogen Jas INEIIRS T 15 6 oi55s Loiugs o o mstsic v s srdse blics oo none
Nitrogen: as  INITAES. v o bumiiia s s s waiaisiaia s d o o siaias 0.0375
Free! Saling ATTNORIR 5w i M s 20 alt sl e mia s st 0.0320
ATHTBINEId AITTIOTHE &2 2 revsiersls bl e s iso e e = s 4, sl 0.0180
@rar T HEE [ SEE e R e o s el e LS o g 0.2619

1ie E S T MR Rt ) AGAE b b S 0 0 50.5000
TGS S oM P T O s o S o B Dol ey Sl e e 17.0000

The water is clear, colorless, odorless and devoid of sediment.

An analysis of water from the same well, made December 31,
1904, by Dr. Edgar Everhart, in the laboratory of the Geological
Survey of Georgia, is as follows: —
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Sanitary Analysis Parts per Million
Nitrogen in Free INIMIONIA « .25 o wvigatiage g o sanaims s 0.010
Nitrogen in Albuminoid Ammonia ................... 0.073
Nitrogen. it DIErItes T . flw ole b i Sillimals o faen o) ssveraale none
o E e A p A s T R I e e trace
Ehlomne sy Tkl U e ] s g tellns At mis JE 1.780
Volatile and ' Qrganic MAtter <« o - casavsiniis o0 awmmass 17.000
Maheral o Mattet o o e e b o st e e s ST 2Y 47 .000

S b a0 L L e R kB i e P R e o 64.000

An analysis of the water from the 8-inch well made by Dr. Ed-
gar Everhart, December 31, 1904, in the laboratory of the Geolog-
ical Survey of Georgia, follows: —

Sanitary Analysis ~ Parts per Million
Nitrogen: in -Free AmMMORIE .: « .« - saisisnsg e shs s s 0.04
Ititrogen: in: Albumineidl ATATNENIAL i et i sarom b 0.06
I B Rl R T S ss e Fo L T ARt G S e i i i B b e none
N IEOEEns I INIETHEES s 5 i sateis =2 o e tcas o = et s trace
BT T e A e X e PIIAL s s i ¥ s
Miclafile andi@reanic IMatter - o om0 b sl 7 .00
IMHAETAL MAtEEr il s s ran s e e R S s 54.00

AT EoTel ba I et o S S e e 61.00

A fourth deep well is now being put down on the Government
reservation at Fort McPherson. It is located some distance from the
other wells; but it will penetrate practically the same rocks.

COBB COUNTY

All the deep wells, so far reported in Cobb county, are located in
or near the town of Austell, on the Southern Railway, about 18
miles northwest of Atlanta. One of the first of these wells put down
was the so-called “Sulpho-Magnesia Artesian” well, located near
Sweetwater Creek, three-quarters of a mile northwest of Austell.
This well, together with the “Artesian Lithia” well, located a few
hundred yards further up the creek, was put down with the hope of
discovering a seam of anthracite coal, which was supposed to exist
in that vicinity.
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Tae AvsterLr DEEp WELLs.—The “Sulpho-Magnesia Artesian”
well is reported to be 750 feet deep. It is two inches in diameter,
and penetrates gneissoid rocks for its entire depth. The water rises
to within a few inches of the surface, and is used to a considerable
extent in manufacturing ginger ale. It is also sold in Atlanta and
elsewhere as a mineral water. The chemical composition of the
water is shown by the following analysis made by Dr. Edgar Ever-
hart, Chemist of the Geological Survey of Georgia: —

Parts per  Grains per

Constituents Determined Million U. S. Gallon
S e e e e e e 18.00 1.050
SHlphut Erioxides s it St T oA s e 3.00 175
Catbony Dioxide o licipaialodo i iaiii 120.50 7.027
Phosphorus Pentosxsidein du ot e 35 .020
N E o s D el e S trace trace
Chilorine wai e i ladanie s d it 7.70 . 449
BIOMIING 15 5 5o b ndiea st s s stk st trace trace
Jron Sesquizexide « i iia Stz s s s imnaes .87 .051
AMHMInA. aa sl s e s b Rt I .28 .073
Manganese: 288 it o hnnm s s ik asa trace trace
i1y (R N N SIS NI TS B SR SRR Y W e 35.00 2.041
Magtiesia fntaenhibg s s i b NS 6.00 .350
Botah - e S e e s b e 5.10 .297
oA M e e R S e 15.00 .875
E 1A AEE: e e S s S R S S R 2.50 .146

Probable Combinations
Lithititns GHIGRAE: © 2% ans i s aa o 7.20 .420
Botassivm, Chloride! o oneamal o o5k vmes 3.74 .218
Eetassitm Bromide i bl Wi niaas trace trace
BotassiumsSulphate L0 ST LS EE S 5.07 .206
Sediunt ihulphdte . oo, e, R 1.19 .069
Sodiftr Phosphiate .. .00 1L il .66 .039
SOAIUIFATSENIte 2 L F i Bl i o trace trace
SoditunsCarbohate | 1 itintve s 8 2 24.75 I.443
Magnesium Carbonadte ...« i vsnuis 12.60 735
Galeium Catbonate. .~ . ... i e s s 62.50 2.645
AlnminumiSulphate oot il 5.45 .318
Teon CathoRare ot n ) oy I e 2. 61 .153

Potal Folids it R e el 131.35 7.660

Free Catbon . Dioxide .. v s icann 82.73 4.825
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After this well is pumped continuously for some time, the water
has a distinct odor of hydrogen sulphide. The supply, secured by
using a hand pump, is said to be 1,000 gallons per hour. The water
is reported to come from several fissures in the rock at various
depths. 1

The “Artesian-Lithia” well differs from the “Sulpho-Magnesia
Lithia” well, mainly in the chemical composition of its water. Both
wells have the same diameter, and apparently penetrate the same
rocks. It is claimed by some, that this well attains a depth of more
than goo feet; while others state, that it is not so deep as the “Sul-
pho-Magnesia™ well.

The mineral constituents of the water from the “Artesian Lithia”
well, as determined by Dr. Edgar Everhart, Chemist of the Geo-
logical Survey of Georgia, are as follows: —

Parts per  Grains per

Constituents Determined Million U. S. Gallon
S o e R ot e 4 24.30 I .ATL7
Silphur i Preioiden: .« 2 ht .« e fisdiit 148. 40 8.654
Earben, Dicside e e L o bul o, JON L] 163.30 9.523
Phosphorts- FPeatexide .o .. v ilie e .40 .023
ASEEWE e e ol Sy e S s e e trace trace
CIIOTINE = o s et i o hetsie s eits g & 1,032.00 60.184
B O e e et e e o b 25 ot e e ot i o 14.00 .816
IfonSesqui-omide .ok i oo bibehndeniis b .30 OI7
EATIIIA <ot cosnaliohatianiore tolle-s s shainsatasistiits ot .90 .052
T i BT S ] B R R S R 169.10 9.862
I S e e faa vt sy o e 21.40 1.25%
T ) e e B e e i e e 6.40 343
ARG R e et 876.80 51.133
ETEITAN S, oot v s et e e e e e e 17.00 .991

Probable Combinations
IBiehtate Chloride sl | o el vast ey 47 .00 2.741
Potassium Bromide .o <o iosan e 16.20 .045
Sodiutn ChIOFde: ¥ .t « & Soramnaar 1,634.30 05.309
sediung Bromides ndo o s s e 4.00 .233
Sodinm Sulphate b s ade e 21.10 I1.231
sodinm Phosphate . ..o .o Hie o ismas .80 .b47

Magnesium Sulphate ................ 64.20 3.744
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Parts per Grains per
Million U. S. Gallon
Caleium' sSulphate & ot did g 153.20 8.934
Calctum Garbonate: i aoes e dubibia 189.30 11.040
Alumtaum Sulphate . oouas el e cueins 3.00 .228
ThensEathonatesmen I ot R L .90 .052
SRV Eoliegt e S S o I A S ) 2,159.20 125.020
Free Carbon Dioxide. . ...... gt e A 80.00 4.665

The water from this well has a somewhat extensive sale as a min-
eral water. The supply, which is several gallons per minute, is said
to be but little affected by the seasons.

In addition to the two wells here described, there are four other
deep wells within the corporate limits of Austell. Two of these are
within a few hundred feet of the railroad station; they are used
chiefly for domestic purposes. One oi them has a depth of 150 feet,
and the other, 133 feet. In the deeper well which is six inches in
.diameter, the water rises to within 15 feet of the surface, or ten feet
higher than in the shallower well. Each well is said to furnish
several gallons of water per minute. The water is derived from
small seams or fissures in the gneissoid rock, at various depths from
the surface. The water appears to be comparatively free from min-
erals. It is soit and well suited to domestic purposes. One of the
other wells above referred to, is located at the Lithia Springs hotel.
This well, which was completed in 1go1, is located in the back-yard
of the hotel. It is five and a half inches in diameter and 150 feet
deep, and it is said to furnish ten gallons of water per minute. The
water is soft, and is considered quite wholesome. It is said to enter
the well from fissures in the gneissoid rock. The fourth well, above
referred to, is the Brunk well near Spring Street, about half-a-mile
south of the station. This well, which was completed in May, 1903,
is six inches in diameter and 110 feet deep. The water-supply is re-
ported to come from fissures in the gneissoid granite, struck at 35
and 100 feet from the surface, the main supply being from the
deeper fissures. The well is said to furnish about ten gallons of
water per minute. The water is soft; and it is used for drinking
and for general domestic purposes.

The estimated amount of water given above, as furnished by the
several wells, appears, in most cases, to have been made on insuffi-
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cient tests. In most instances the wells are not in continuous use;
and, as a result, it is not known what the actual capacity of the wells
would be, if subjected to continuous tests for a long period.

Departing somewhat from the order of discussing the under-
ground waters of the Crystalline area of the State, as previously
outlined, there is here introduced the description of two shallow
wells, that have recently been completed in the vicinity of Austell.
These wells are here described, because they are drilled wells, and
differ from the other wells of the district only in depth and in the
higher mineralized conditions of their waters.

The Medlock well, the first of these wells put down, is located
near the left bank of Sweetwater Creek, five-eighths of a mile
northwest of the Austell station, and only a few hundred yards
southwest of the “Sulpho-Magnesia Artesian” well. The Med-
lock well, which was completed in May, 1903, is six inches
in diameter and 65 feet deep. The water, which is highly impreg-
nated with sodium chloride (common salt), is obtained from a fis-
sure near the bottom of the well. The supply is said to be several
gallons per minute. The water rises to within five feet of the sur-
face. The formations, penetrated in the well, consisted first of an
alluvial deposit, five feet thick, followed by compact gneissoid-gran-
ite. 'The character of the water from this well is shown by the fol-
lowing analysis, made by Dr. Edgar Everhart, Chemist of the Geo-
logical Survey of Georgia:—

Parts per  Grains per

Constituents Determined Million U. S. Gallon
Hithe et R ST et e D 26.20 1.528
S P T O 0! o forari e oL syttt Wi s 641.60 R
(CorHnoaT dB s a (e S S P S B 93.38 5.446
Phosphorus Pentoxide .............. QLTI .006
EHIGTINE o i o s s e el o s 4,769.26 278.144
Iron Sesqui-oxide and Alumina........ 18.40 1.073
BUARDARNESE. oo e sal Sy e e s e el trace trace
ARSI ea L Mo gt 667.05 38.901
W Y e R e I e JUISK 8g.20 5.202
Pl e R S e e 7747 4.518
etk e S 3,759.19 219.228

(i T =t Lamle Dy 0 coaell, e r 14.45 .843
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: Parts per Grains per

Probable Combinations Million U. S. Gallon
Lithium Chloride ..... P ok et s 41.86 2.441
Rotassin i Ehlapides .l st f s kit 122.80 7.161
SecitimeGHIaTidesty e n e B g e bt 7,093 .80 413.696
Sodizm  Phospliates il i i 0.20 .012
Magnesium Carbonate ............... 267.60 15.607
Galemm: mnlphate o e 787 .40 45.020
Caleium Carbonate’ . .. s igahdin et S o i (o 2.782
Galcium (Ghlgride - . Vot Ladl 0l 634 .40 36.997
Manganese 'Catbonate: ... visftata. trace trace
Lotal v SolaE oLl e i s s st s e 0,058.00 528.244
Pree' Carbon DioMide -+ emaih 1ot 93.38 5.446

The Medlock well is located within a few rods of the old Medlock
Spring, which is no longer used, but which formerly had consid-
erable local reputation as a mineral spring.

The Louch well, the second of the shallow wells, is the J.
H. Louch well. This well was completed October, 1go3.” It is lo-
cated about a hundred yards from the Medlock well. The Louch
well is six inches in diameter and 8o feet deep; and it furnishes
about 1,500 gallons of water in 24 hours. The water rises to within
five feet of the surface. The rocks penetrated by this well are prac-
tically the same as in the Medlock well. The Louch well, at present,
puts on the market daily about 150 gallons of water, which is used
chiefly for medicinal purposes.

An analysis of the water from this well, made by Dr. Edgar
Everhart, Chemist of the Geological Survey of Georgia, is as fol-
lows: —

Parts per  Grains per

Constituents Determined Million U. S. Gallon
b e e e e s S e 11.60 .677
ulplur remide: f1 ol sl A a s e 485.15 28.203
Cathon Dioxide .2 . ool e, 95.79 5.581
Phesphorus Pentoxide .notlnsnii trace trace
GhIOEItEM e b eyt 3,134.16 182.777
POt e Ptk Mo e ) 2.82 .I21
Tren' Sesqui-oxide: el aidn il nak .64 .037

b U e e R o e .40 .023
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THE RESERVOIR AT MONTEZUMA, MACON COUNTY, GEORGIA, SHOWING SUPPLY-PIPES FROM ARTESIAN WELLS,
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Parts per Grains per
Million U. S. Gallon

ATIEATICHR ot e ls oraiiine 5 o s s trace trace
BATIIN, CIXIAE - o aaioriien s < o« doma sisie 0.25 .015
I e R o, S e o S ) i e T 276.21 16.107
IV eR g N i b e o A 44.43 2.591
Pafashitic & i cshbeit b or ot tivnndy: 76.94 4.487
R BIE Aie e e ) e S e e Pl s e 2,687.58 156.734
B R o o R e v 8.76 .5I1

Probable Combinations
Eithiim i Chletides. .. oanain s s hv aseen 24.67 I.430
Botassivm, Chloride . s aie oo 119.50 6.909
Rotassiom Bromide .oo0%% 3.0 5. wits 4.20 .245
SodIum CHIOPIIE 1.0 2 aveis o s siwlirismmns 5,070.90 205.725
wodilim BPHesphate' : (). ouc iitsial trace trace
Magnesium Sulphate ................ 133-30 7-774
Caltium BUlphate’ .civaiases s vsonse 670.80 39.120
Batium -SUPhate’ . ioneiown on s s .38 .022
Alumipum Sulphate . ... o0 e S 1.36 .079
Eron. Cathanate: "1t it iient oo« v I1.22 .071

dotal - SONBE " o s i e s s 6,096.00 355.507
firee (Carbon ioxide ciiaias o it 70.10 - 4.088

The waters from the last two described wells, and also the water

- from the “Artesian Lithia” well, are rather remarkable waters, on

account of the high percentage of sodium chloride. This is especially

true, when it is taken into consideration, that the water, in each case,

is obtained from gneissoid-granite rocks, and that all the rocks for
miles around are all highly crystalline.

DOUGLAS COUNTY

THE SWEETWATER PArRk Horern WELL. — Two deep wells are
reported to have been sunk in Douglas county, one at Douglasville,
and the other at Sweetwater Park hotel. The latter was put down
in May, 1898, in order to obtain water for the hotel. This well is
six inches in diameter and 539 feet deep. It cost about $3,500. It
furnished, when first completed about five gallons of water per min-
ute. The water, which rises to within 20 feet of the surface, is said
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to be soft, and well suited for general domestic purposes. The well
penetrated gneissoid granite its entire depth. The water enters the
well by several fissures, struck at various depths. The water-supply
of the well being insufficient to supply the hotel, the well has been
abandoned.

The Douglasville well, which is owned by Mr. J. B. Duncan, is
said to have attained a depth of 125 feet without securing water.
This well, judging from the geology of the surrounding country,
penetrated granite or gneiss its entire depth.

TROUP COUNTY

West Point DEEp WELLS.—Probably the most satisfactory deep
wells, so far constructed in the Crystalline area of Georgia, is the
group of wells belonging to the Lanette Cotton Mills at West Point.
‘These wells, which are located on the second bottom of the Chatta-
hoochee River, are seven in number. Each well has a diameter of
eight inches; but they are quite variable in their depth, as well as
in the water-supply, as may be seen by the following table: —

No. Depth Gallons
Per Minute
I 150 feet 50
2 go3z 15
3 506 98
4 6og * 75
5 SRo s 45
6 22 25
3 2500 .S 20 (?)

These wells are all located within 250 yards of the river, and with-
in an area, whose radius does not exceed 200 feet. The pumping of
one well, with only two exceptions, is said not to affect the static head
of the water in the other wells. This appears to be due to the
water-bearing seams in each well being largely independent, and hav-
ing no immediate connection with the water-bearing seams of the
other wells. The water from all of the wells, however, seems to
have about the same mineral constituents. Mr. Lanier, President of
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the Lanette Cotton Mills, in speaking of the character of the water
from these wells, says:— “The water is quite pure, and well suited
both for bleaching and dyeing purposes, for which it is chiefly used.”

All the West Point wells penetrate practically the same forma-
tions. These formations consist of alluvial deposits and decomposed
rocks to a depth, varying from 60 to 100 feet, followed by crystalline
rocks, chiefly gneisses, to the bottom of the wells. The water, which
in most cases rises to within a few feet of the surface, enters the well
by fissures or cracks in the gneisses at various depths. One well,
when first completed, is said to have furnished a small flow. The
surface of the alluvial soil, at the point where the wells are located,
is only a few feet above the high-water mark of the Chattahoochee
River.

McDUFFIE COUNTY

TrE TrHOoMsoN DEEP WELL. — The only deep- well reported in
McDuffie county is located at Thomson, the county seat. The Thom-
son deep well, which was put down by the town authorities in 1902,
at a cost of about $2,500.00, varies from six to eight inches in di-
ameter, and attains a depth of 506 feet. The water rises to within
ten feet of the surface; but during wet weather it is said to furnish
a slight flow.

The formation penetrated by the well is reported as follows: —

B tish Yelays Sol: Sh dinc e b s e s e T 23 feet
Y ellowishilclayioiay s bl or Sdiin Sttt h -t ot gon %
g Deeotnposed gTamiteninn | e i v oot s o o fades T
A Granite -with. occasional fissures. . ... i oo Ao

The first 75 feet of this well penetrates clays, which are probably
Cretaceous, or of a more recent age. The granite below, from which
the water comes has a gneissoid structure. It is rather coarse-
grained; but, otherwise, it differs but little from the granites of the
Crystalline area. Three water-bearing fissures are reported in the
well at 125, 327 and 450 feet, respectively, the main water-supply
being derived from the two lower fissures. The well supplies daily
about 12,000 gallons, which is used mainly for drinking purposes.
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An analysis of the water from the Thomson well, made by Mr. J.
M. McCandless, State Chemist, is as follows: —

- Parts per  Grains per
Million U. S. Gallon

Sedin Ghloiderx: it Sl 5.45 307
SodiumeSulphate i s i et 731 .4263
S odImL BarDOIERE: | ot i s s has saa s 30.77 I.7944
Potassium Carbonate ................ 6.68 . 3896
Caleium Garbonate . i s e s 47.94 2.7957
Magmnesium Carbonate ............... 7.26 4234
Oxides of Iron and Alumina........... 1.60 .0033
Bilisa ol Dbt alel s i P aealons 31.60 1.8428
75 T O S S e 8 R 138.61 8.0832
Sanitary Analysis
i % 7S 20 TaT a0 [0 (D e R e e e ), SR b o Bl e T LR .012
v \IoThsashkatey al, oG haanates shE: e B bl of 0 B LI S TS e LR .036
I Shs or s e N e T R e D e e i I SR none
NitroBen as:-INIEHEEs ot o 2 S0 st e St e none

In addition to the deep wells of the Crystalline area, here de-
scribed, the deep wells of Macon and Augusta, as has been before
noted under the description of the deep wells of the Coastal Plain,
may also be considered as belonging to the Crystalline area, as they
all penetrate in their lower depths the Crystalline rocks. Neverthe-
less, as the water-supply from these deep wells is probably, in a great
measure, derived from the superficial beds of the Coastal Plain sands
and clays, it is thought best to describe them as belonging to that
physiographic division. It is likely, that there are several other
deep wells in the Crystalline area besides the ones above described.
However, no definite information has been obtained, in regard to
such wells.

SuarLLow WELLS

As elsewhere stated in this report, the shallow wells of the Crys-
talline area are the main source of domestic water-supply, not only
for the rural districts, but also for the majority of the small towns.
The water, supplying these wells, is from two sources, namely, the
residual clays, and the alluvial deposits in the valleys of the larger
streams.
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WELLS IN ALLUVIAL Crays. — The number of wells receiving
their water-supply from alluvial clays is not great; but, at the same
time, this class of wells requires special attention, on account of the
liability of the water becoming contaminated by surface sewage. In
general, the conditions commonly met with in these wells, may be
summed up as follows : — Many of the rivers and larger streams of
the Crystalline area traverse valleys of erosion, which vary from a
few hundred feet to half-a-mile or more in width. These valleys,
parts of which riow {irequently lie several feet above the present
flood-plain of the rivers, are usually covered to a depth of many feet
by alluvial deposits, left by the streams when they flowed at a higher
level. The deposits are usually in two layers. The lower layer,
which lies directly upon the eroded upturned edges of the underlying
Crystallines, consist chiefly of coarse, water-worn gravel and round-
ed boulders. 'This layer varies in thickness from a few inches to sev-
eral feet, depending somewhat upon the irregular eroded surface of
the underlying rocks. The upper layer, which is generally much
thicker than the lower layer, is made up of silt, or sandy clays. The
two layers are conformable, and correspond in dip with the slope
of the eroded surface of the underlying rocks, thus giving to the
entire surficial deposit a gradual slope to the center of the valley.

It often happens, that the upper of the two alluvial beds has been
removed by erosion along the margin of the valleys, thereby ex-
posing the underlying gravel beds. The exposed edges of these
gravel beds present a most favorable condition for taking up the
surface waters as they escape to the valleys from the adjacent hill-
slopes, after a passing shower. Owing to the porous and open con-
dition of these beds, they form very imperfect filters; and, as a con-
sequence, wells obtaining their water-supply from such beds are
quite likely to become contaminated with surface impurities. Many
of the smaller towns of the Crystalline area of North Georgia, loca-
ted in the river valleys, depend almost entirely upon wells penetrat-
ing the above described alluvial deposits for water. In laying out
these towns, it has been the usual plan to locate the business houses
and the residences near the center of the valley; and the barns, sta-
bles, etc., along the margin of the valley, near the line of outcrop-
ping of the gravel beds which supply the wells with water.
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Two towns, located along the Atlanta, Knoxville & Northern di-
vision of the Louisville & Nashville Railroad, were selected for
special study. They obtain their water-supply chiefly from shallow
wells, with geologic conditions similar to those named above. Both
of these towns, namely, Ellijay and Canton, are located in river yal-
leys; and they depend mainly on shallow wells, sunk into alluvial
deposits for domestic water-supply. Ellijay, the county-seat of Gil-
mer county, is located at the confluence of the Cartecay and Ellijay
rivers. It is a typical mountain town, of about 600 inhabitants:
and, for many years, it has been much frequented in summer by
people from the southern part of the State.

The town has experienced, once or twice, very serious epidemics
of typhoid fever. The writer was informed by one of the leading
physicians of the town, that, during the rage of this disease, some
10 or 15 years ago, not a family in the town escaped. With prob-
ably a half-dozen exceptions, the entire population depends upon
shallow wells for drinking water. These wells vary from 25 to 35
feet in depth; and they usually penetrate, near the bottom, a layer
of water-worn gravel or of coarse sand, from which the main supply
of water is generally obtained. Overlying the water-worn gravel
or sand, occurs a bed of river silt. This bed, when not partially re-
moved by erosion, often attains a thickness of 15 feet or more. The
wells all furnish a good supply of water, but they are more or less
affected by long droughts. During the month of September, 1903,
the writer secured samples of water from several of these wells, and
submitted them to Dr. Edgar Everhart, Chemist of the Geological
Survey of Georgia, for analyses, with the following results: —

Sanitary Analyses Parts per Million
I 2 3 4 5

Free Ammonia. ..... 0.04 0.044 0-04 .- 0.02 0.08%
Albuminoid Ammonia 0.06 0.340 0.08 0.04 0.290
Ehiorined 2 mr it F00 23100 780+ H.00 - I5.400
Nitriteshl e snh iy 0.02 —— 0.0  trace ———
Nitratesiol Sa et 0.50 0.60 0.50
Oxygen Required to

Oxidize  Organic

Matter Sicmesn sl 2.00 4.500 2.50 1.50 7 .000
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Parts per Million

IHardness = 5 20.00 38.000 22.00 19.00 47.500
Organic and Volatile
Matter ...... e w25:00  34.000 ' 27.00 24.00 | 40.000
Mineral Matter ..... 74.00 87.000 78.00 73.00 74.000
Total Solids . . .... 99.00 131.000 105.00 97.00 114.000

1 The Cox well; 2 The Public well; 3 The Kelley well; 4 The
Watkins well; 5 The Hyatt Hotel well.

By an examination of these analyses, it-will be noted, that there
are evidences of contamination in the water irom each well. This
1s especially true of wells Nos. 2 and 5.

The shallow wells, which supply the town of Canton, penetrate
zlluvial deposits, similar to those penetrated by the Ellijay wells.
This town has also had an epidemic of typhoid fever. In the fall of
1903, at the time the writer visited the town to examine the wells,
he was informed by the mayor, that there were then 17 cases of
typhoid fever within the corporate limits. The following analyses
of the water from three of the wells of Canton, located in different
portions of the town, made by Dr. Edgar Everhart, Chemist of the
Geological Survey of Georgia, show evidence of surface contami-
nation : —

Parts per Million

Sanitary Analyses I 2 3
BTee AMITIONIA - <% 5.0 oitisiecv 1o o o sinioieitn:e 0.0I 0.16 0.02
Albuminoid Ammonial <= s iaveases 0.03 0.10 0.24
@hlarine S S e 6.30 7 .00 28.70
Oxygen Required to Oxidize Organic

MG teripi e Saldie ot cenl i X s e 1.00 1.00 7.50
G Telmess fn et e g e S 19.00  19.00 34.00
Organic and Volatile Matter .......... 19.00 19.00 28.00
INneral N atter = < o s e s et 40.00 42.00 00.00

o el S R e S e 59.00 61.00 118.00

These sanitary analyses, together with the occasional develop-
ment of epidemics of typhoid fever in towns obtaining their water-
supply from shallow wells penetrating alluvial deposits, would seem
to indicate, that wells of this class are often objectionable, and can

! Since the above was written the hotels of the town have put in private water-works and
they are now supplied from a spring located on the mountain-side some distance beyond the
corporate limits.
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not always be considered as healthful sources of drinking water for
towns. Especially is this true of towns unsupplied with sewerage
systems.

WELLs 18v Resipuar Cravs. — The other class of wells, above
referred to, namely, shallow wells, which obtain their water-supply
from the residual clays, are the main source of domestic water-sup-
ply throughout the Crystalline area. These wells vary in depth from
20 to 8o feet, the average depth being probably about 35 feet. Oc-
casionally, wells of this class are met with, attaining a depth of go
to 100 feet; but such wells are rare, and are usually located on
ridges or hills, which rise many feet above the general stream-level.
In digging this class of wells, which are generally from three to four
feet in diameter, there is usually encountered for the first 10 or 20
feet, a reddish or grayish sandy, micaceous clay, often containing
numerous fragments of quartz which have resulted from the brealk-
ing down of the quartz veins. Beneath this heterogeneous material,
which is the advanced stage of decay of the underlying crystalline
rocks, is a medial stage of decay. This material, which is partially
decomposed earthy rock, still retaining its original structure, is the
main source of the water-supply of the shallow wells of the Crystal-
line area. In some instances, the water is obtained from the more
compact and unweathered rocks below; but the percentage of wells,
receiving their water-supply from this source, is comparatively
small.

The amount of water, furnished by the wells, is variable, depend-
ing somewhat on their depth, the dryness or wetness of the seasons,
and the character of the water-bearing béd. Shallow wells, during
continued droughts, often become dry, while deep wells continue to
furnish water, though often in reduced quantity. In general, it
might be said, however, that the shallow wells of the Crystalline
-area usually furnish ample water throughout the yvear, to supply
‘the needs, for all domestic purposes, in the small towns. and for
farm uses. In some localities, where the conditions appear to be
unusually favorable, the wells furnish sufficient water for operating
gins and small factories. Such wells, however. may be said to he
the exception, rather than the rule.

The water from the wells is usually soft, and carries less than
six grains of mineral matter per gallon. During the dry season,
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ARTESIAN WELL ON THE PROPERTY OF MR. E. J. WILSON, MONTEZUMA, MACON COUNTY, GEORGIA, THE FLOW OF
WHICH RISES TO A HEIGHT OF 60 FEET ABOVE THE SURFACE,
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when the water in the wells is low, it frequently becomes turbid,
and filled with floating scales of mica. This is especially true of the
shallower wells, which are not properly curbed. The sanitary con-
dition of the water from some of these wells has been investigated ;
and, in some instances, the water has been found to show evidence
of contamination. The cause of this contamination, in most cases,
was undoubtedly due to the improper care of the wells, No pre-
caution was taken to prevent water spilt about the surface from
running back into the well, carrying with it more or less organit
matter, collected from the well covering and near-by soil. The
wooden curbing, noted in one case, was allowed to decay, and fur-
nished food and lodgment for slugs and wood ants, whose bodies,
from time to time, fell into the water to undergo putrefaction. These
sources of contamination are purely accidental, and they would not
occur in wells properly cared for.

There seem to exist in the Crystalline area no geological condi-
tions whatever, that would appear to be favorable to the surface
contamination of shallow wells. On the contrary, the conditions
seem to be very favorable for complete filtration. In order that the
water may reach these wells, it has to pass, as a general rule, through
several feet of sandy clay, which forms a very effective filter. There
are, no doubt, many of these wells, which furnish unwholesome
water: but, in the majority of cases, this is due solely to improper
attention, and not to natural conditions which can not be remedied.

SPRINGS

The springs of the Crystalline area are here considered under two
separate headings; namely, common springs and mineral springs.
Common springs, as here used, include those springs, whose waters
contain a normal amount of the usual mineral constituents: while
mineral springs include those, whose waters generally contain an
abnormal amount of mineral constituents, and are used for the in-
ternal and external treatment of diseases. Springs of the former
class are everywhere abundant throughout the Crystalline area, and
furnish, in the aggregate, an enormous amount of water, suitable
for domestic and manufacturing purposes. The latter springs, on
the other hand, are only occasionally met with. Nevertheless, they
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are of considerable economic importance, on account of their reputed
medicinal properties.

The classification of springs, as here made, is probably of little
scientific value, owing to the great difficulty of defining the normal
and abnormal mineral constituents. However, this difficulty is
largely overcome, if the uses of the water are taken into consider-
ation. All springs, whose waters are well known for their healing
properties, though they may contain only a normal amount of min-
eral constituents, will be considered under the head of mineral
springs, and all others, under the head of common springs.

COMMON SPRINGS

Some idea may be had of the large number of common springs
of the Crystalline area, when it is stated, that nearly every land-
lot, of 160 acres, throughout the area has one or more of these
springs. It is true, that the majority of the springs are small, and
furnish only a few hundred gallons of water daily; yet they are
usually of sufficient size, to supply an abundance of water for farms
and for general domestic purposes. Many of these springs are but
little affected by droughts. This is especially true of the springs
located in the valleys and along the streams, with their outlet many
feet below the general level of the surrounding country. The char-
acter of the water from the springs, coming, as it does, from the fis-
sures and seams in the granites, gneisses, schists and quartzites, is
almost invariably soft. Some idea may be formed of the amount
and the nature of the mineral constituents of these waters, by an
examination of the two following analyses, made by Dr. Edgar Ev-
erhart, Chemist of the Geological Survey of Georgia: —

Parts per  Grains per

Constituents Determined Million U. S. Gallon
S s e e i e e 25.50 1.487
Sulphur THOEME o002 e Sl 5.60 .327
Carsbon DDiozides tn), oo dadsr S msis 58.80 3.429
Phosphorus Pentexide .......c.uc.une 0.II . 004
GRIoTINE 2 e S0 Tov e S SR e sl 5.10 .297
Tromn SesquicORIAE 2 s il i ionis « hinioiths 0.70 .040
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Parts per
Million
BTG T AN e e on b e e el 0.80
LI T e e S e b e e L RS St 4.90
Y o P e 3.00
12261 0 Vol e SV e e U T PR o S ot 4.00
S TE b O e e 9.350
Probable Combinations
Potassivm Chlamidec . il o s o 6.30
wodium Chlenide .. . . e . 3.50
Sodium Sulphate .....cceneesssinon. 9.94 °
Sodium 'Bhosphate n s Sad hnmse 0.20
SediumCarbonate. o mimsethn g ek e 3.54
Magnesium Carbonate .......vsepinns 6.60
@aTeium @arbenate . il S b 8.75
FiotaIRE a1 SEbe Serwpilens IS e 63.83
Bree Carbon DIoXide . ais oo vs s sssas 49.90
Parts per
Constituents Determined Million
L s o B o S e AR ke 15.45
OUIPHUT TFOXIEE (o aets st b o i is I1.00
(Corgrer e e i e o e o o o e e 80.40
Phosphorus Pentoxide .......... i, trace
ER oI (SR ohmerb e S aiias Sl ey 5.60
Iron' Sesqui-oxXide v imvas o5 s anmsm v 2.60
iedaiuati s MR R e R R S .30
1L bl W R e el T 7.00
IMAETIESTA: oo - v mieorais e s e o o s I.55
T Yl WA e S g b A T g e R ke 2.04
SEcash . e e e e e 6.89
Probable Combinations
Rotassium Chloride o 2t e sl annne 3.24
Sedium (Chlotide: . ... i s s vm s e 6.70
Seditum: Sulphate S iiee s s £ s 7.65
Mapnesium Sulphate .o - o ol ' 4.65
Galelim SUIDRAtE) i, ol b oo e s 6.10
Galeitm Carbonate .. ... .00 liooak 8.02
Aluminum! Sulphate - e o itivn o 1.00
EenCArbONate oo 5t v o inte et s 3.80
ERetal Solide Pl o A ot e e T 56.61
Free Carbon Dioxide................. 74 .44

Grains per

U. S. Gallon
047
.286
-175
233
-554

.367
.204
.580
.012
.2006
.385
.510
3.721
2.910

Grains per

U. S. Gallon
.QOI
641
4.689
trace
2o
LI51
.017
.408
.0QO
SEIC
.402

.189
.301
. 446
.271
.356
. 468
.058

222

3.302
4.399



220 UNDERGROUND WATERS OF THE CRYSTALLINE AREA

The first analysis above given is from water obtained from what
is known as the Cascade Spring, located on the Battle Hill road, six
miles southwest of Atlanta. The water has a considerable local sale
in Atlanta as a pure drinking water. The second analysis is from
a sample of water obtained from Mr. J. H. Dockins’ spring, located
near Tampa, six miles northwest of Atlanta. The spring furnishes
about 10 gallons per minute. The water from this spring has also
a considerable sale in Atlanta as a drinking water; and it is at pres-
ent sold under the name of “Crystal Spring Chalybeate-Lithia
Water.”

The total amount of mineral materials found in the waters of
these two springs is probably somewhat lower, than the average for
the small springs of the Crystalline area. Nevertheless the kinds
and the relative proportions of the mineral constituents, as here
shown, are probably quite constant for all such springs throughout
the area.

In addition to the lesser springs, above referred to, there are, as
is elsewhere noted in this report, a limited number of large springs
to be found in the Crystalline area. These springs are generally met
with, in the vicinity of quartzites, or rocks having an undoubted
clastic origin. They are often located at the base of rather promi-
nent ridges or hills, whose summits evidently form the catchment
area for these waters. Some of the most noted of these springs
occur along the base of Pine Mountain, in the southeastern portion
of the Crystalline area. Two of these springs, on account of their
large size, are here described in detail.

Corp Serinc, the most noted of the two springs, here referred
to, and the largest spring to be found in the Crystalline area, is
located near Bullochville, at the base of Pine Mountain, a quartzite
ridge in the southern part of Meriwether county. The spring,
which at present furnishes water for the United States Fish Hatch-
ery, located at that point, has a daily capacity of 2,916,000 gallons.
The water escapes to the surface in a number of “boils,” which con-
tinuously agitate the white sand, that covers the bottom of the large
artificial basin, which is surrounded by a substantial wall of ma-
sonry. Escaping with the water from the various “boils,” there is
to be seen from time to time bubbles of gas rising to the surface.
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According to Prof. A. Means,’ formerly of Emory College, Oxford,
Ga., this gas is carbon dioxide; and, from a surface of five square
feet, it amounts to 4,341 cubic inches per hour.?

An analysis of this water, made by Dr. Edgar Everhart, Chemist
of the Geological Survey of Georgia, shows it to contain mineral
_constituents, as follows: —

Parts per  Grains per

Constituents Determined Million U. S. Gallon
ST I Bl e Semy e ol e Cal et 10.10 .589
SHIpHHE R o e s s e e s o e tface | trace
Garhon Bioxider st or il e e 57.60 3-359
Phesphorus Peittoxide .. ..uwwisa. s none none
Ehlorrmet: e st e bt ivie 4.76 .278
[FOn S esQUISORTURT . (wd ke ts o o e i e 1.40 .082
ESHIRTRAR" e (SRR S S e .100 .006
HPIEE "o ook o o 2 0 wormints 5 5 5% - fe NenATA S 1.00 .058
A EHTESTAY -, i S i R e A e e e s 1.30 .076
ROTABAL, v ooy s T el i S e 1.64 .096
Sadal Soses e B de W B s e 9.54 .556

Probable Combinations
Potassinm Chleride . ;5. ne i daiesmn 2.59 .I5I
Setium Chloride: 2. 0 it e isssin ' 5.80 .338
Sodinm Sulphate S oho e Sttt trace trace
Sotinm Carbofate ... cein's oo 11.06 .645
MR estim - CARHARATE & eis e = - = simuonieie 273 .159
Galcium Catbotiate .ol i s as = snsimis 1.80 . 105
Iton Carbenate . . . oowiss VA els e el 2.08 118

IRetaliSclids ki i leiiaelinie, o0, 36.21 2. TTF
Bree Carbon IHoxide «.cndai s sisammma 50.00 2.916

Blue Spring, the other large spring, above referred to, is also lo-
cated at the base of Pine Mountain, in Harris county, about six
miles southwest of Hamilton, the county seat. The water rises to
the surface from a large circular, funnel-shaped cavity, varying
from two to eight feet in diameter, and having a depth of many
feet. The form of this spring is not unlike those frequently met
with in limestone regions, and usually designated as “well springs,”

I White's Statistics of Georgia, p. 425, 1849.

2 A recent examination of the gas from the Cold Spring by Dr. Everhart shows that it is
only air,
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on account of the shape of the cavity, through which the water as-
cends to the surface. The capacity of the spring is about 1,000,000
gallons per day. The water is always clear, and is said to be but
little affected by the seasons. There is a plan on foot, at present,
to pipe the water of this spring to Columbus, 17 miles distant, to
supply the city with water. An analysis of the water, made by Dr.
Edgar Everhart, Chemist of the Geological Survey of Georgia, is
as follows: —

Parts per  Grains per

Constituents Determined Million U. S. Gallon
SilicarNthnrrtprarngy ki nlioe e e 14.80 .861
SulpharTreEIlen - f s b s 4.09 .238
CE v ey DI ST (0 s SR St i L 72.60 4.234
Phosphorus: Pent6xide . :useoemnrns trace trace
ORI e s e e e s ot 4.80 .280
Iron Sesqui-oxide and Alumina........ 4.62 .260
1551 ¢ S e e e 8.63 .503
Mapes A=l e S e 1.06 .062
o] 1 U e i M PR e e 2.78 .162
T B e e SN e e el 0.03 «527

Probable Combinations
Potassiunmy (Chlofide oilceniradasansa 4.41 i257
wodiatn Chloride .\ i v vunevminae 4.45 .259
Sodium. SulpRAte: ©iu o b, 7.26 .423
Yo aRRAAn o SR iR L e A e B e trace trace
SOAHEm CATRORATE | o5 sttt s o areins 6.00 .350
Magnesium Carbonate ............... 222 .129
Kaleinm: Carbonales e mnims s s v s I5.41 .899

Mot Selids . s el s Lo A 59.17 3.451
Free Carbon Diexide: ... ool v, 62.04 3.618

Other large springs of the Crystalline area occur in Hall and
other counties in the northern part of the State.

MINERAI, SPRINGS

The mineral springs of the Crystalline area are quite numerous;
but comparatively few of them have, so far, attained anything like
a national reputation. This is due, not so much, probably, to the
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character of the waters themselves, as to the lack of business enter-
prise in the owners, in not presenting the merits of the waters to the
public. In a few cases, where the management of these springs has
been in the hands of business men, they have been the source of an
ever increasing revenue to their owners. This is especially true of
those springs, whose waters have been offered on the market, sup-
ported by the analysis of some reputable chemist. One great diffi-
culty with the owners of this class of springs is, that they make such
unreasonable claims for their waters, that the public has become
more or less skeptical as to their healing properties. It is no un-
common thing to see, in the advertisements of such springs, certifi-
cates stating that the water has accomplished some remarkable cure,
when an analysis of the water shows that it is practically impossible
for it to have produced any such therapeutic effect.

In the description of the mineral springs, which follows, the writer
has confined himself entirely to description of the springs, their
improvements, and the chemical composition of their waters, with-
out any consideration of their medicinal qualities.” It should be re-
membered, that the list of mineral springs, here described, is not
complete; nevertheless, it includes a large majority of those which
have become more or less noted for their real or supposed thera-
peutic value.

INpran SpriNc. — This spring is located near the main line of the
Southern Railway in Butts county, 37 miles northwest of Macon.
Prior to the settlement of this part of the State by the white people,
this spring is said to have had quite a reputation among the Indians,
on account of the healing qualities of its waters. This statement is
substantiated by the fact, that, during the treaty of 1821 with the
whites, the Creek Indians, then inhabiting that region, reserved the
right to the spring, together with 1,000 acres in the immediate
vicinity. After the removal of the Indians from Georgia, the spring,
together with the 1,000 acres of land, became the property of the
State. Subsequently, all the land was disposed of to individuals,
except eight or ten acres immediately surrounding the spring, which

1 A special report on the mineral waters of the State is soon to be issued by the State Geological
Survey, which will discuss the therapeutic effect of the mineral waters,

o
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is still the property of the State. The State, at present, leases the
property to parties, who, within the last few years, have constructed,
within a few hundred feet of the spring, an excellent hotel having
accommodations for 300 guests.

The spring flows from a small fissure in the gneissoid rock, at the
base of a low elevation, on which the hotel is situated. The capacity
of the spring is less than a gallon per minute. The water has a dis-
tinct odor of hydrogen sulphide; and it forms, in the bottom of the
shallow basin into which it flows, a slight precipitate of sulphur, of
a grayish or whitish color.

The mineral constituents of the water are shown by the follow-
ing analysis by Dr. Edgar Everhart, Chemist of the Geological Sur-
vey of Georgia: —

Parts per  Grains per

Constituents Determined Million U. S. Gallon
DIHCR e s vin e ks b R e e 23.50 1.370
SUIPIAL TTIORAE . oo it v bon o etaiaimie s 3 21.16 1.234
bt ThORIAE < s s o e ey < abe i s 62.86 3.666
Phosphorus Pentoxide ............... .40 0.025
@hlaringsiiias SRS St s ] B e 14.70 .857
TSI e 10 TR M T e e trace trace
Iron Sesqui-oxide and Alumina........ 1.00 .058
s s R o e B e T TR 1702 .998
L T L e P 3.30 .192
Potash!saiiiss s of ol obsddin vl sn i 2.74 . 160
Soda s e o elt s e 40.69 2.373
JES R s e R e UL WO o B SR T .046 .002

Probable Combinations
Lithium €hldgtide cs..00 00 0wl 0.13 .007
Potassium Chloride ...ioiic 00 cnihns 4.25 .248
Sodiym: Chlopde iy, vt asinss 20.71 1.208
podinmenHIphEEe ol il e s S 37.56 2.190
Soditth Fhosphate s, L e 0.92 .054
Sodsin Gatboaace (. 11U 2L eVl 22575 1.327
Magnesium Carbonate ............... 6.93 .404
Calcium Catbonate «.i: ssmais sk 30.57 1.783

MetaltSalids . i vrcssdia s avnys 147.40 8.500
Bree iCarbion IHOXIAe . o wiuoww i o' s oo 36.34 2.119

Powpgr SpriNes. — This group of mineral springs is located at



THE UNDERGROUND WATERS OF GEORGIA PLATE XIX
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Powder Springs station, on the Southern Railway, in the south-
western corner of Cobb county. They have been known for more
than 50 years, but their reputation is only local. The springs are all
small, none of them furnishing more than a gallon or so per minute.
The waters from springs Nos. 1 and 2, located near Powder Springs
Creek, have a slight odor of hydrogen sulphide.

Analyses of the waters from three of these springs, made by Dr.
Edgar Everhart, Chemist of the Geological Survey of Georgia, are
as follows: — '

SPRING NO. I

Parts per Grains per

Constituents Determined Million U. S. Gallon
SRR Y s e T A e S SRR 24.20 I.411
Sulphucilirioxide) sl ot o mn Ll 75.00 4.374
Canhon; IDIDXTA: (i s s v e pieis vitmial 105.90 6.176
PhesphorisiPentosede <ot o i s onmsmane
L N eyt
Ghlorine i aiei s ot el ot 107.80 6.287
IHydrogen Stlphide o mhls i oanie mym 1.00 .038
PR SO S R st E o L5 1.00 .058
T S s L L e T I A Y .04 .023
e & < e s R s e 38.80 2.263
INTAQTIESIZ 2 ols o0 e tss oo sl st s 7.90 .461
ReEashy o R S e et e s A 4.80 .280
S e e A s S e L R S 05.40 5.564
L el RO R (8 A O PR S A LOI2 .007

Probable Combinations
Tk, Chlotidel ne ol oo aih cueiiae 0.04 .003
Potassiitm . Chlotidel i oo~ ss b vhns 7.50 .437
Sodium Chloride s toves o sosiaeiss 171.70 10.013
Sodinm. SUphate s .. cwsvass s s oo 10.20 .595
Saditm Phosphater. L. ot st
Sodium @arbonate ol o hiian none none
Magnesium: Sulphate - .:oom. o e 16.40 .956
Magnesium Carbonate ............... 5.00 .292
Galcium Carbonate. isaui it oo none none
Aluminum Sulphate ................. 3.30 .192
Iton Carbonate .. ........ I e 1.00 .058

Reatale Sohitstiwat d - sien, S bl ot by 433.83 25. 501

Bree Carbon Dioxide . .. ..o .. ce oo 103.30 6.024



226 UNDERGROUND WATERS OF THE CRYSTALLINE AREA

SPRING NO. 2

Parts per
Constituents Determined Million
IlERE e e R e et e 34.90
Sulphitsilrioxtde .oyt S8 sas 61.00
Cathon Mioxide . 5 o o s < sl 60.40
Phosphorus Pentoxide .. ....cs .o aains trace
IATSEIERE e tict AT, IS Sl s e St trace
EhifTienl S hoste Fe b VAL S e d edliony 84.00
Hydrogen Sulphide ............ A I.00
A e e R B e s L I.50
0 e e e 1.00
11551071 SN A S el R 37.20
v S RN T AR IR AL I 8.20
12707101, W RO e AMORN S R PN ot A DN P R Bl 5.70
DRde A R S e o e 105.70
| g e Ve n i e S A S SRR RO RS R e s, .09
Probable Combinations
Lithiant, Chloride .o wss ivns nine .028
Potassium Chloride : oncaotedviivaars 8.70
Soduim BRI G F e R R R 131.30
SO SSHIRHATE . bos et b e miatio 82.70
SOGIHTTY EOSTIIALC e 50 v el o 5 caaebs trace
Sodinm Carbotate = o soans s o s St none
Magnesium Sulphate .......c..c..q.0. 21.60
Mapresivin Carbonate. . v wiiin s« sxiis 3.00
CalciamiCarbonate . o imvaiis v o 66.40
Aluminum Sulphate .......cc00viunn 3.50
Tront@arbonate taanl i ol o s s 2.40
bl S Al de il e s s e 377.08
Free Carbont Dioxdtle: . ... ioivude s e 22.20
SPRING NO. 3
Parts per
Constituents Determined Million
e s e e e s 35.30
SHlphurTtroxade .. .0 couk e Bas o I11.00
EathenvBioxide il aiins o s 77 -90
Phosphorus Pentoxide ............ i trace
ATSENCIt R SRR F SR T e STy trace

Chlorine it el et a gt S 5.60

Grains per
U. S. Gallon

-035
557
3:522

trace

trace
4.899
.058
.087
.058
.169
478
2370
6.164
.005

[IVI ]

()

.002
.507
7-657
4.823
trace
none
1.259
<175
3.872
.204
-139
21.986

2.945

Grains per
U. S. Gallon
2.059
.642
4.543
trace
trace

-327
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Parts per Grains per
Million U. S. Gallon

Fivdropen, SUPhide i & « o0 = amvs .80 .047
N TSRt v e s S e S B e 1.10 .064
INEETR Ay AR o O G R e S 1.00 .058
TLATAE;: o ielerar. g TSt n AR S ol R s 27.50 1.604
T T b SRR I P AR C MRl 10.00 .583
IREESH o e e s 6.30 .367
S R e s P e R e I1.50 .671
UBEERIR: L0 i o ofhsen e acs e o160 iE0s .05 .003

Probable Combinations
eihiutns Chlotide .5 . it s e o e .01§ .009
Rotassiiin Chlotide .- cscsnsines trvms 10.00 .583
SedmmrChloride o wadeeian s s danshls 1.60 .093
Soditm! Sulphate .. upresssn s e sn s 19.50 P T
Sodinm Phosphate .+, ceesesesssssrios trace trace
Sodium Carbonate . .. ... ... e 3.70 .216
Magnesiumn Sulphate . ....c0ccnceee. none none
Magnesium Carbonate ............... 21.00 I.225
Calcinm Carbondte: . . oose o s oaampe 49.10 2.863
IAlnminam SUIpHate . .uweaiavsies © ¢ s 3.40 .198
sontCarbonate:n . oulbe. vt v u il I.45 .075

ER st SOl i e ST 187.00 10.905
Hzee Carbon Dioxide ...« comeeeenans 43.80 2.554

TrRENTHAM SPRING. — This spring is situated in the southern
part of Campbell county, about four miles west of Fairburn, the
county seat. Some years ago, the spring is said to have been quite
a popular health resort; but it is now seldom visited, except by the
people living in the immediate vicinity. The flow is about two gal-
lons per minute. The water, upon standing a short time, throws
down a rather copious yellowish brown precipitate of iron sesqui-
oxide. The spring is located some distance from the nearest farm-
house, in a rather wild and picturesque section; but there are no im-
provements whatever about it. The hills are unusually high and
steep, for that part of the State. The character of the water is
shown by the following analysis, made by Dr. Edgar Everhart,
Chemist of the Geological Survey of Georgia:—
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Parts per  Grains per
Constituents Determined Million U. S. Gallon
Silteanr R e S L i L Ll 37.60 2503
Sulphur LHoRIde (. o s s o osleisleiobas 5o 18.00 1.050
(DEvay shahd BHb e o e e SR e A S 03 .60 5.450
Bhiosphorus Bentoside . .5 aslavsans s .90 .052
A TS Gkl T i trace trace
Chlorine s o bsurds e D v 4.90 . 286
LrontSesqnizosides s it S S0 L. 0.00 .525
Bl d S s NS e G R .63 .037
1B TR R O R A | B e e M R 30.75 1.703
INEABNESIA e a5 v o 5 faiiia s 8 5 e st 423
P OTREHN v o e st A s e .83 .048
T R e e 14.90 .869
Probable Combinations
Potassium: Chloride . .....4. . PSR ! I3 .076
SodiamyEhiorrde S0 el A B sl Minhhe 7.03 .410
Soditm Sulphatens . oo s s v s 25.58 1.49T
Sodiumi Phosphatel Lo i sanalia b 1.80 .105
O[9I G5 81 Kol oyt e IR ke trace trace
Magnesium Sulphate . . .. vesiibensh e 5.39 .314
Magpesium Catbonate! .. . ..o dieeaatn. 11.45 . 668
CalciuiCarbofiated S8 Tt e s 63.44 3.700
AMMHMESUIPRAEE . e i o Trn s e Zies 149
IronCarbionate iy lu i Sk et it e g 12.60 735
4 oyl DTl s G et T CE b s 168.85 0.851
Free Carbon Dioxide. .. i . 5o talesivies 58.49 e 0

Bowpex Litaia SprING. — The Bowden Lithia Spring, for-
merly known as “Salt Spring,” is located near Lithia Springs sta-
tion on the Southern Railway, in the northeastern part oi Douglas
county, 21 miles northwest of Atlanta. Prior to the settlement of
this part of the country by the whites, the spring was known to the
Cherokee Indians, the original inhabitants, as a “deer-lick,” from the
frequent visits of these animals to the spring, to lick the rocks in
order to get salt. :

Some years ago, shortly after the present company obtained
possession of the Bowden Lithia Spring property, an effort was
made to increase the capacity of ‘the spring by blasting. The
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result of this work was ruinous to the spring, owing to a stream
of fresh water having been struck. This mishap led to the opening
of the present spring, which is situated only a few hundred feet
from the original spring. The spring, now in use, flows into a
large basin blasted out of the granitoid rock, forming a reservoir.
The basin is surrounded by a substantial wall of masonry, which is
protected above by a glass covering. Connected with the basin is
an overflow pipe and two other pipes, the latter being connected with
pumps, which draw the water from the basin as it is used. The
sanitary conditions of the spring seem to be well nigh perfect, and
every precaution is taken to keep the water, during the rainy season,
from being diluted by seepage.

The capacity of the Bowden Spring at present is about three gal-
lons per minute. The water flows into the artificial basin through
small fissures in the granitoid rock. From a financial point of view,
the Bowden Lithia Spring is. so far, the most important mineral
spring in the State. The water has an extensive sale throughout
the South, and it is also kept on sale in many of the northern cities.
During the year 1903, the aggregate value of the water shipped
from the spring was more than $235,000.

The Sweetwater Park Hotel, owned by the Bowden Lithia
Spring Company, is located within a short distance of the spring.
The hotel is a modern building, with every convenience, and can
accommodate about 300 guests.

The mineral constituents of the Bowden Lithia Spring water are
shown by the following analysis, made by Dr. Edgar Everhart,
Chemist of the Geological Survey of Georgia: —

Parts per  Grains per

Constituents Determined Million U. S. Gallon
SN b o 5 s s s et 2.060 1.90I
Sulphtis Lrioxide . 5 izacsssadaa s i 151.20 8.818
@arhon Dioxide . ... fiaiste e nte 129.80 2. 570
Bhigsphotus Pentoxide \...cc. .-t wumis .20 .012
TS SRR C e 1 64 S ey .10 .000
@hlonine LT s S nthim B e R e, 1,101.60 64.243
{EIRE e nin ot S R B VR B e R 20.70 I.207

[ron Sesqui-oxide: s haststess. taaiin I.50 .087
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Parts per Grains per
Million U. S. Gallon

AT Ty B RE o  y c  m T 2.50 .146
IManganousi@sadeir. 2 val o TnReie .20 .0I2
] SN Bl ot e bt L A O .20 .012
T e e S e e s 163.40 9.529
IMagnesiasize. JrC e raiiai s sty Al 15.30 .89z
Botashee il Lo i asdman  ed 24.50 1.429
1ot e F T U R m SRR Y ™ P ek 946.00 55.169
Mt At A e i o I2.00 .700

Probable Combinations
Tathinm Qhlaptde 1 000 Gl i 34.00 . T.083
RotassigmiEhlorideis i e s in s .30 .018
BotassiumpBromide s - qa s sl on =y 30.80 1.796
Sadinmy Chloride o2 5o v o innmmema s 1,785.00 104.008
SodinmeSulphatel s n el s s .30 .018
Sodinm’ Pheosphate: oo oo chnhe i .80 .047
SO I ANTHEEREE Lt 1ot o el 5 bl ol actionohs .40 .023
Magnestimm - Sulphate: . ..o .- osioeimisie el 45.90 2.677
Calciam Sulphate ih. o0 cliam 183.90 10.725
Calcimm:Carhonates i « sl s kosiomie b 156.60 9.133
BariumeSulphates oot it sas ., .30 .018
Manganese Carbontiate ... . ool .50 .029
AluminumiSulphates s e ses L it 10.90 .636
IitandEarha s teftite de ey P S R 4.40 .257

Do tal o R s e 2,286 .60 130.988
Free Carbon Dioxide ................ 70.90 4.135

THE FRANKLIN SPRING. — The Franklin Spring is situated in
the extreme southeastern part of Franklin county, about nine miles
southeast of Carnesville, the county-seat. The nearest railway sta-
tion is Royston, two miles distant. The spring is a rather bold cha-
lybeate spring, located in a deep hollow near the public-road lead-
ing from Royston to Danielsville. It has quite a local reputation.
The improvements consist of a few cottages and a small hotel. The
water, as it flows from the spring, forms quite a precipitate of red-
dish-brown iron sesqui-oxide. It appears to come to the surface
through fissures in the mica-schist, the prevailing rock of the region.
The flow is about three gallons per minute.
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An analysis of the water, made by Dr. Edgar Everhart, Chemist
of the Geological Survey of Georgia, is as follows: —

Parts per Grains per

Constituents Determined Million U. S. Gallon
T G e I IS e b et RSk En 34.40 2.000
SUINRHE L HORIAR 5 1 sl b ieiane = s st 8.2 .481
@arhon MIoXIde o« a:ifvmisnag s ey 77.80 4.957
Bhosphornus: PentoXide ...dioaice s o « o sisios trace trace
ChIDEINE . s ol snesia il ot gt 6.12 .357
[ron Sesqui-oxide . (. L inieis ols s sewiens 12.00 . 700
AT r AR TR e e A .40 .023
NManganous Oxide L. ..o ide. - .30 .017
TITIE 1o C i 5 2o s sha e ais 8 ol B s 4.30 .257
MG et St o o sleisie aaliarn s aue s avaials 3.75 .219
B S e s e o s eayeara il g o = A aaar 3.52 .205
STOEES A s s ns e T A e g S 14.84 .865

Probable Combinations
IPotassifim, Chlotide: <. v s e dwimibieis 5.58 .325
Sedimm Chloride .. icoisin sssasmees 5.70 332
SedInmy SUIDDALE ia s mite 5 satesgveios 12.96 .756
Sodium PHOSPHATE iyt ient = o samaas trace - trace
SOdIIMAEATDONALE ol i - s s 10.53 .614
Magmnesium. Carbonate ...:..ccocvnses 7.87 .459
@alcitmy. Carbonate: . iilice i s -5 eis 7.68 .448
Manganese Carbonate .....:....ccue. .48 .028
Idamminum Sulphate. Josacites o o ssvasisa 1.34 .078
Trond Carbohatel: o oo ees o ie o 5 smres 17.40 1.015

ol Salids « e ke e 103 .94 6.061
Free Carbon Dioxide..........ccvu... 65.75 3.834

Poxce pE Lrox Sprinc. — This spring, which is said to have
been discovered about 1870, is located in the northeastern part of
the city of Atlanta, in what is known as Ponce de Leon park. It is
a small chalybeate spring, furnishing less than two gallons per
minute. The water is used chiefly by the visitors to the park, and
by the people living in the immediate vicinity. The spring, which
is surrounded by a strong stone wall, flows from a fissure in the
gneissoid rock, in a small ravine near the eastern margin of the park.

An analysis of the water, made by Dr. Edgar Everhart, in the
laboratory of the Geological Survey of Georgia, is as follows: —
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Parts per  Grains per

Constituents Determined Million U. S. Gallon
TR 2 T o A TN VP S 30.20 I.762
SUIPhHr (EHORIAE Y17 o ol wmatin e i 3.50 . 204
CarbendlDiomdesn s e e Sl i 47 .50 2.770
PhosphHocussEentoxide: ool Vi e b § trace trace
Ehlnrine i wo (S et R A 6.30 .367
[romsesquizoxide L4550 ot nin e E ot 5.00 .202
Aldminal | otest o S e Ve 0.80 tbd7
TEimednt Sed (02 I PRl LSt inil Coiiints it 7.00 . 408
VEGEHEETaEetiy BT e L o e e U 4.60 . 268
5 eh e i A AR o SR e MR R b 3.458 . 201
S (ola e NI e e e E b L S 4.70 274

Probable Combinations
Petdishimt @hloride e i nni i iel St 5.47 .319
Doditm Chiotide il m i il an U g b, 6.10 .356
SoditmSalphates oG A TI s 3-39 .198
Sodium Phosphate . . ... et trace trace
Niagnesium: SUIPRALE, « o o« daicsigiin - o 2.39 S0
Magnesium Carbonate ............... 7.098 403
Caletim Carhonate .. Vo as s i s 12.50 .729
AlmminumyiSHIpRate o205 . son o0 2.70 SEh
IfonpEanhonates; Sles ot s e s Rl 1A Zogn -423

Batal - Boldat st S n bt s sl 77.98 4.538

: Pree Carbon DHoXide o onk o crmsmias s o 35.07 2.045

InmMAN PARK MINERAL SPRING. — The Inman Park Mineral
Spring, also known as “the Spa Spring,” is located in Inman Park,
a beautiful residence park in the eastern part of Atlanta. The
spring is small, furnishing less than one gallon a minute. It is sur-
rounded by a heavy wall of masonry, and is apparently well pro-
tected from local surface drainage. The water, upon standing forms
a heavy reddish-brown precipitate of iron sesqui-oxide. It has a
slightly astringent taste; but it is otherwise a pleasant drinking
water.

The mineral constituents, as shown by the following analysis by
Dr. Edgar Everhart, Chemist of the Geological Survey of Georgia,
are as follows: —
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THE TOWN OF ELLIJAY, GILMER COUNTY, GEORGIA, SITUATED ON_;THE EDGE OF A RIVER FLOOD-PLANE,
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Parts per  Grains per

Constituents Determined Million U. S. Gallon
SSTlICAR- = s SR e S e 7.20 .420
SUIPRUL TEIOXIAR 5k v siie « 0 v o barbloiaisrss .60 .035
Do sERORIAR S st 5 s o wahel winksire 33.40 1.048
@hloriyeyint AUAS Seis foh . s o st 5.50 B20
Trons Sesqiu-0XIde  csqivs s s ¢ v snsemeee - 6.60 .385
PANTEIIAL & e et e s .20 .012
Manganous Oxide - s.at o tvsn i trace trace
1Lty A e e e R e R Y e . 120 .070
BOIERERERIA o it o e e 9 s Bl e sy 1.22 .071
G A e el v s T 20 .012
e R R e 5.40 315

Probable Combinations
Botassium Chlaride =t < i .30 oL
wodiu Chioride sue 0. . oo dirpemene 8.82 .514
SodiumSalphate: 5 ccrvasss s 5 vas rones 23 .013
Sodium Carbofiate sor e s o e s ameaie 1.04 .00T
Manganese Carbonate ............... trace trace
EAleHIM CATHONAEET (35 airen il bbb 2.14 .125
Magnesium Carbonate ........ovvueven 2.56 .149
fren Carhpiater mal mt v A8kt e o 9.57 .538

Totall Solide S sk SR ALsk basn e s 221 8¢ 1.85%
Bree Carbon DIOXide =i v ssorwass 27.08 1.579

StroaM SprING. — This spring is situated in the southeastern
portion of Fulton county, near Lakewood, about four miles south
of Atlanta. The spring is a small chalybeate spring, furnishing less
than a gallon per minute. The water, which has a limited sale in
Atlanta, has a slightly astringent taste; and it forms, upon stand-
ing, a slight reddish-brown precipitate of iron sesqui-oxide. The
spring is surrounded by a stone curbing, but otherwise, there is no
improvement. '

An analysis of the water, made by Dr. Edgar Everhart, Chemist
of the Geological Survey of Georgia, is as follows: —
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Parts per  Grains per

Constituents Determined Million U. S. Gallon
T AP ISR 27.60 1.610
Sulphur Trioxide coivs s« 5 sy baseas s s 1.75 .102
Carbotl Dioxide: 55 it oot 55 s dibiails 4 40.40 2.356
Ghlorineaestel S Epben s o bt ol Bt o 6.30 .367
IroriSesqui-oxide + 00 " il s 4.50 .262
AR R e e e s .30 .017
T, [ R R S o 5.60 .327
Magnesia . o oo bt s s Sk s s 4.80 .280
Betashe o Do lnsionin s St imns 2.16 .126
LTS i LoenE SIS K T icdevarate Wron UL L O 8.48 .495

Probable Combinations
Potassium /Chloride oivosn. o iaicnas 3.43 .200
Sodium Chloride (.o . viivs s o snlen 2T .450
Sodiufr SUlphate: | .fielias o b 3.23 . 188
Sedinm Carbonaterl 0 e el i 4.91 .286
Magnesium Carbonate ............... 10.08 .588
CalerumiCarbonate v v e os dhisrsshos 10.00 .583
Trom Carbonate: . o\ ool 2ol sialuate 6.98 .407

Potal Bolids . oniden i s 74.24 4.329
Free Carbon DIORIdR oo v vin s svets s il 26.20 1.528

Wa1TE SurLpHUR SPRING. — This spring, also called Oconee
White Sulphur Spring, is located in the northeastern part of Hall
county, about two miles east of White Sulphur, a small station on
the Southern Railroad, six miles northeast of Gainesville. Prior to
the Civil War, White Sulphur Springs is said to have been one of
the most attractive watering-places in the State. - At present, during
the summer months, the spring is well patronized, but it has not yet
regained its former popularity. The improvements consist of a
hotel and a number of cottages. The spring is a small sulphur
spring, furnishing less than two gallons per minute. The water has
a distinct odor of hydrogen sulphide, and it forms a slight white
precipitate of sulphur about the spring.

The following is an analysis of the water, made by Dr. Edgar
Everhart, Chemist of the Geological Survey of Georgia: —
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Parts per  Grains per

Constituents Determined Million U. S. Gallon
SHICHT oo s s eralens sroraias @ ote B ) el 22.00 1.283
S PR THHORIAET afares » & oo sl 3.64 212
@arbon Dioxdde .. cnviin 55 s ox oo 104.00 . b.o6s
Phosphorus Pentoxide: ..o« o oveabas trace trace
PAPEETI CAN L s 0 T e i R ) araik trace | strace
GhIotiRe IR Sl s el e e 5.25 .300
1o e Utey S0 b ke ob-o (a LT SO S P BOe S 1.60 .093
ITTIITIE B e e s e 5 sroreieii e Brala shamoiers % 140 .023
1T e e e e e e S e 22.40 I.306
lapmesia o5 L0 B an s AL 5.50 .326
Rl S SIS B B Tl EETRR e (5l 5.54 323
Sy et e bop m SR DENE e A SO R P 38.16 2225
TLAFAEL R TR, N & S e EE 2 e el trace trace

Probable Combinations

IehinmiChlepides ol e it oo trace trace
EotassiumiCHlortde = o LS s eh e (i SST2
Sadiiim  Chlosider . b ot s Joalt I1.76 .103
Bodni -Sulphate Fon ot v e os bie s dady 4.79 .279
Sedium: PROSphate’ . vinu et = oo mamsi trace trace
ot Arsenite, Sili . sl v ot enli. trace trace
podivm Carbonate - .. ivuaiee s canisaimn 60.14 3.507
Magnesium Carbonate ............... 11.74 .685
GalciunT Carbonate . il e an ot 40.00 2.333
Aliminum Sulphate it v o vsiss 1.34 .078
Iron:-Carbonatelt o chsn S s B s, 2.32 .135

L O tAl S OIS s s e s e s s s 130.97 7.638
BBe (Carhof EIORIAE) ottt q e sfmen sleiiess 54.38 3.161

GowER SPRING. — Gower spring is located only a few hundred
yards from the corporate limits of Gainesville, the county seat of
Hall county. Some years ago, this was a very popular resort; but,
since the destruction of the hotel by fire, the spring has been neg-
lected, and it is now but little used. It is a small spring, furnish-
ing less than a gallon per minute. The water, upon standing, throws
down a light, reddish brown precipitate of iron sesqui-oxide.

The following analysis, made by Dr. Edgar Everhart, Chemist
of the Geological Survey of Georgia, shows the mineral constituents
of the water: —
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Parts per  Grains per

Constituents Determined Million U. S. Gallon
L L e e L p Q.00 .525
Sulphur iBrioeide is o e valh 0 is i b .40 .023
GEarboni®ioxide: S il L i 52.00 3.032
GhloTiae R e it o oy p S R 4.7 274
IEon BeSqti-OXIde. s s inianis e s capsns 5.20 .303
P RANAT. il St e s s et .10 .006
AEAOR G 2 0 Oy kR v s sy o et T .70 041
iMapmesia et nmoflit DRI ri i 1.1I0 .064
R L o e st g < Shoe b 1.26 .073
ST BTSNl A 1 o S AR | IS T, A2 .247

Probable Combinations

Potassitmi Chlotide - 125 o2 s 0L Lo 2.00 i
Sodinm ' Chlertdes o 5o irmin i oo 6.28 . 356
SodinmeSnlphate . st v s niees £ .016
Sodium (Carbonate . Lol b b i LE3E .079
Magnesitim' Carbonate: ... ..o v v i .81 . I35
@EaleivmiCarhoizte: et ha s do I.25 .073
AlUnEm SUIPHATE & . o e e oty ares .26 .015
TronsEarbenateisi s lin oo e st i et 7.54 .440

Total Solids pe a0 s LA R T 30.27 I.746
Bree! Carbor DIoside | .o s s oo s 47.37 2,763

GARNET SPRING. — This spring is located in the eastern part of
Habersham county, about one and a hali miles west of Toccoa, and
only a short distance from Toccoa Falls. The spring is frequently
visited by the guests of the Toccoa Falls hotel near by, and also by
parties from Toccoa. The water, which is impregnated with iron
salts, flows from a crevice in the gneissoid rocks. The only im-
provement is a rough stone wall surrounding the spring. The flow
is not more than one gallon per minute. The mineral constituents
of the water as shown by an analysis, made by Dr. Edgar Everhart,
Chemist of the Geological Survey of Georgia, are as follows: —
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Parts per Grains per

Constituents Determined Million U. S. Gallon
TR o e e o b b B 27.10 1.580
Bl REIoRIde b o o s onlpmany 10.00 .583
Earhon DIOXIAe. ol =tk mrbon i 72.60 4.234
Phosphorus Pentoxide ai . « « - iz trace trace
([E )l lor e s A A e R A 5.25 . 306
IronuSesqei=emide o .l i v bmon 2.20 .128
AN o e S e e 0 & s .40 .023
Manganous’ @xide’ e oot netalaih trace trace
L T T B e e 24.30 I.417
Ratashliin v A58 A il o228 e Gl el il 2.60 .152
I A kot st at B = e vt W DR A 8.48 .405
Viaphestars —a e ke I nl s e 5 tal o atue s 9.04 .527

Probable Combinations
Batassiitm-Ghloridey - .o one . o dan o0 #4211 .240
Sodivtn |Chlopide « . ... cves s des s 5.37 .313
Soditim. SNIDhAtE’ < & o 20 eeiaim v e emame 12.89 .752
Sodium: Phesphate’ /25 . odacea - - i trace trace
Magnesinm: dulphate’ . . .10 e d o 4-1T1 .240
Magnesium Carbonate ......... s 16.11 .939
Calciim I Carhonate s S i it it 2 43.40 2.531
Manganese Carbonate . ..oeviinvesans trace trace
AluminumiSulphate’. o veoeieg oo, I.35 .079
Iro1 Carbonate caos 2 o5 sulmssnras o o 3.19 . 186

Total SeHAS! <00 wlav e sgsrars S £17.63 6.861
Eree Carboh Diozide o0 i an oo s o 43.85 2, B

Tur Warre Para MINERAL SpriNGs. — The White Path Min-
eral Springs are located near White Path station, on the Atlanta,
Knoxville & Northern division of the Louisville & Nashville Rail-
road, in the northern part of Gilmer county, six miles northeast of
Ellijay, the county-seat. These springs are much frequented dur-
ing the summer months, by parties from the southern part of the
State, The location of the springs is excellent for a summer resort.
They are situated at the base of one of the spurs of Turniptown
Mountains, whose highest peaks attain an altitude of nearly
4,000 feet above sea-level. The temperature during the hottest
days in summer is always pleasant, and the breezes from the near-
by mountains are quite invigorating. The scenery, although not so
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wild and picturesque as some other places in the State, is neverthe-
less such as is only to be met with in distinctly mountainous regions.
‘The hills are steep and rugged, and the small streams flow in deep
canyon-like gorges.

The prevailing rocks of the region are schists, slates, quartzites
and conglomerates. The water of the mineral springs flows from
the fissures or seams in the schists or slates. There are two of these
springs, one known as the chalybeate, and the other as the magnesia
spring. The former spring, which is the one chiefly used, flows
from two to three gallons per minute. The water from this spring
yields, upon standing a short time, a rather heavy reddish-brown
precipitate of iron sesqui-hydrate. The taste is that common to cha-
lybeate waters. The “Magnesia” spring is a smaller spring, than
the chalybeate spring. The water from this spring is not unlike
the waters of common freestone springs, often met with through-
out Georgia.

The improvements at White Path Mineral Springs consist of a
small, poorly constructed hotel, or boarding-house, and a few cot-
tages.

Analyses of the waters of these two springs, made by Dr. Edgar
Everhart, Chemist of the Geological Survey of Georgia, are as fol-
lows: —

CHALYBEATE SPRING

Parts per Grains per
Constituents Determined Million U. S. Gallon
SIS T T e o hr e Aty N, 32.60 1.90I
SUIPBUE TRORIAE .« oot o i ssiiiars I1.90 .604
CarbonDigxider: . Ll e i 46.60 2.718
Phosphorus Pentoxide ....:....ivia.s .70 .041
WAEsERIE L sl LA N e ) trace trace
EhloriTe et me ke 5 ol SS R RFIC 4.90 .286
TroniSesquicoxide s .5 - e Lins s ol ciaraie 4.00 2233
T LT b 1 D e O SR 5 T A .40 .023
L TR s iatsiints iyl o, i e e e o) s 15.00 .875
MADRBSIAT 1o et iy ciaebis s pimlsls salns R B .221
Potashs sthe S s e e A B .60 .035

SodananiErr s b s S AR e 11.60 .675
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Parts per

Probable Combinations Million
Botassium: Chlorider. .rl oo oo .95
Sodivnn Chlaride .. .., . coaieime ar e 733
Sodium Sulphate .. .:::ceiiiecneianes 17.68
sodiumn Bhasphatesso o s oo 80 I.40
Magnesium Sulphate .........c000... 2.91
Magnesium Carbonate ...... om0, 5.94
AN CATDONALS ol % i sicea v & 26.80
Aluminunt Sulphate ... ... cvceeees o 1.35
JFomlCarbonater e atee & 5.60
ol Solids: St oh s femesad s 5 102.56
Free Carbon Dioxide ........ i 29.50

MAGNESIA SPRING

Parts per
Constituents Determined Million
S HlICAN i S s S et 5 s sl 10.82
Sulphur Trioxide oo coevs oo ovnweaies 1.25
@arhontDiexidel o st in s L st 28.12
Phosphorus Pentoxide ............... none
Ay el U Rt A M T none
GHIOTINE 5t i edmia o 5 s S 3.50
Eron SeSqUI=0XIAe 4. sl n o visre ol o 2.56
AT o s o ralateteallole sl lalstaraleles .38
e o e e e T R R Rl 3.20
IMaEnesial | s b e o S Sl g 2.44
[Daiankr® et SO R T s R e, 10
S P s e e B i S 3.20
Probable Combinations
Potassigm Chloride ..ot oo s insaias .18
Siciihikivel (EIaFate (3 o bt idnio ok oo 6 g oo 6 5.63
SIELE Vb aa IS SIS oA P e A S .46
Seditin Phosphatel o ihisls & o5 s none
Magnesium Sulphate ... ............. 1.19
Magnesium Carbonate ............... 4.28
Ealentom Carbonate’ .- it L s 5.71I
Aluminum Sulphate -.. 0. oo v, .30
IEanCarboHAte . . i =l o0 R e s ot 271
otaliSelidaie S0 Cl et e 32.28

Free Carbon Dioxide. ....ccoovveeoans. 19.66

Grains per
U. S. Gallon

-055
.427
I.031
.082
.170
.346
1.563
-079
w327
5.781
1.720

Grains per
U. S. Gallon
.588
-073
1.640
none
none
.204
149
.022
.187
.142
.006
.187

.010
.328
.027
none
.069
.250
333
.017
.236

1.858

I.146
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Danigr, MiNEraL, SprING. — This spring is located in Green
county, seven miles northeast of Union Point. It is a small spring,
furnishing about one and a half gallons of water per minute. The
spring has long been known; but only within the last few years has
its water been placed upon the market. The annual sale of the water
at present is said to be about 30,000 gallons. The chief points of
shipment are Atlanta and Augusta. With the exception of one or
two small cottages, there are no improvements around the spring,
other than a curbing, which keeps the spring from being flooded by
the creek near by, during high water.

The rocks in the vicinity of the spring consist mainly of mica
and hornblende schists and gneisses.

The character of the water is shown by the following analysis,
made by Dr. Edgar Everhart, in the laboratory of the Geological
Survey of Georgia:—

Parts per  Grains per

Constituents Determined Million U. S. Gallon
315 o SR e N SRy T OB 43.20 2.519
Sulphor- Dionide. . . o sial e R LE e 933.60 54.446
CArho N INGEEIAR ] 21 v s osie et Tosstuleorst 05.40 5.564
Phosphoras Pentoxide . .- coinisves os : .20 .012
Chlpfine b @l oo m i T A 7.50 .437
Iron Sesqii-OXIde s i senieiesesis s 1.00 .058
Alumida | SRR ST I s ST et .50 .029
11 S el SRRt F o Ao it sl 636.90 36.781
Rlaruesia sl it il T D s Sl 56.30 3.283
RGO e 0 e e st ol it 5.00 .292
Dot s s e AT e L 44.40 2.589
Tathia o0 So gt e s e st s s trace trace

Probable Combinations

Lithigrn CHletde o . o . vmmionsisals v trace trace
Potassiuni Chiloride .. u . cviohiot e ot Z. G2 .462
DadiumCHIotIde il v e e s viad 6.14 .360
Sodm - Sulphate .0, o ey s 04.25 5.497
Sodivnm Phosphate .. ....cc000eie. a0y .40 .023
Magnesium Sulphate ..........c0..s.. 168.60 9.832
Calenm Sulphate ., .. Vi e smas 1,305.10 76.111

CalcinmnGarbonale ;. . L i i el 177.70 10.363



UNDERGROUND WATERS OF GEORGIA PLATE XXI

CUT ALONG THE LOUISVILLE & NASHVILLE RAILROAD AT ELLIJAY, GILMER COUNTY, GEORGIA, SHOWING

SECTION OF THE ALLUVIAL DEPOSITS, WIHICH SUPPLY THE SHALLOW WELLS
OF THE TOWN WITH WATER.
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Parts per Grains per
Million U. S. Gallon
Alumnum Sulphate .. .o vvnvinrsasss 2.18 127
IEGR AT BONGE o3 ko 0 vaw s aibaid b b 2.90 .169
bitotaloSolids it it o Co i LI 1,808.39 105.462
Erep Carbon Digxide . . .vovwsnnsioness 26.00 1.516

PARKER MINERAL SPRING. — This is a small chalybeate spring,
located about one mile north of Hamilton, the county seat of Harris
county. It furnishes less than one gallon per minute. The water
has a slight astringent taste; and it throws down, upon standing, a
rather copious reddish brown precipitate of iron sesqui-hydrate. The
spring has considerable local reputation; but, so far, it has not been
improved.

The mineral constituents of the water are shown by the following
analysis made by Dr. Edgar Everhart in the laboratory of the Geo-
logical Survey of Georgia: —

Parts per Grains per
Constituents Determined Million U. S. Gallon

e e o o I A B A et e M U 10.40 .607
Sulphiit Tirioxide vovivins s ow vnsesiams .82 .048
(Carbon JHeRIAe Su) sailnl a i o ce il 54.00 3.149
Phosphorus Pentexide .. ..... 0 .cue- trace trace
OO R E S ) e e LR g e B ] 4.76 27

irbr S esqtizoxide. th Lina e t s, 7.40 432
A TR s et oy s e o s s 8 et .40 .023
ManganouS | Oxide omeets s s s asmissios . I.20 .070
JoAne s it ey e R sl = 2?2t 1.60 .003
Eaenedin o i h s T s 1.60 .093
b R S U S R e Ao 2.20 .128
S S e S R et 5.80 .338

Probable Combinations

PotassiumuCHIOTIAE wvivien smin o wiwiisran 3.48 .203
sodita A hloride o LR A e 5.16 .301
SEtHHM USOIPHALE 5 ki el e, I.45 .084
Soditin Bhesphate .. sooebist s sinlne trace trace
Sodium Carbonate .......... e 4.22 .246
Magnesium: Carbonate .....vcovivvins 3.36 .196
Eatciam: Carborate ™ ISR L SN, 2.86 .167



242 UNDERGROUND WATERS OF THE CRYSTALLINE AREA

Parts per Grains per
Million U. S. Gallon
Manganese Carbonate ............... 1.94 ATTS
Algminam SUIPhate ¢ inaniess o « e oo 1.35 .079
IroalCarbaniate: DNu il e 200 = Saleiiiae 8.86 B s
Totak Solids) & e s i E s 43.08 2.512
Rree Cachon Plexide . fliaidslie . 2 5aths 45.00 2.624

PorTER SpriNcs. — This popular summer-resort is located in the
northeastern part of Lumpkin county, about eight miles north of
Dahlonega. Gainesville, the nearest railroad station, is 28 miles
distant. The spring is situated at the base of one of the foot-hills
of Cedar Mountain, a prominent peak rising 3,000 feet above sea-
level. There are several excellent views in the vicinity of the spring,
from which Black Mountain and other high mountains in North
Georgia may be seen to the northward. From a scenic point of
view, this spring is most favorably located. It is within eight miles
of Blood Mountain, one of the loftiest peaks of the Blue Ridge
 Mowntains, and is only a short distance from the Chestatee River.

The improvements at the spring consist of a hotel and a few cot-
tages. The main part of the hotel was constructed some years ago,
and is now somewhat in need of repairs.

The spring is a small chalybeate spring, furnishing only a few
gallons of water per minute. The water, upon standing, throws
down a rather copious reddish brown precipitate of iron sesqui-
hydrate.

The mineral constituents of the water are shown by the following
analysis, by Dr. Edgar Everhart, Chemist of the Geological Survey
of Georgia:—

Parts per  Grains per

Counstituents Determined Million U. S. Gallon
e L 13.10 .764
StdpltisTriasicder Lot Sk N s e .188
Carbon Dioxide: ... B Lol el 34.72 2.025
Phosphorus Pentoxide ..... ... te.eas trace trace
AT e . L S Al s e tea trace trace
ChlOTIE. Fbin S sty = o cieremah 5.10 .2097

TroniSesqui=omde i &oa wivias s ajaiszim s 9.60 .560
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Parts per Grains per
Million U. S. Gallon

EATUIIINAT =000 oy sl A s e e .30 .017
Manganous' Oxide L. coii'is . vs vilsecon trace trace
1071 T s SRR S SRS BT 3.10 181
IMaeRBsTa e s LT S 1.7 .099
IBGtashimed. [ ol Rl i e ot B I.39 081
SREEN et b R R S o T S 7.82 .456

Probable Combinations
PotassiinyChloride il cinilos s ot 2.20 .128
Sodaim Chlorde s 0 i n bl Bl St 6.67 .389
Sodium Stlphate™ . S LN L S 3.99 232
Sodinai PHOSPhate s o5, ek B e e trace trace
SodimiGarbonates st se s - el 4.37 255
Magnesium Carbonate ............... 3Bl .208
Calcium Carbenate . .uieoii = s oy 5.53 .322
Manganese (Carbonate ..ol o oo trace trace
Aluminnm Sulphate .. ....... ..o 00 1.00 .058
Iront@arhonate o s o e 13.92 .812

e 2 TR TG L S S i A T e 54.35 3.168
Firee Carbon Dionade . iz acezing: 23.33 1.361

SiLoAM MINERAL SPRING. — In addition to the spring, above
described, there is also another mineral spring in Lumpkin county,
which is said to have had, some years a4go, quite a local reputation.
This spring, known as Siloam Mineral Spring, is located in a bro-
ken, hilly country, four miles west of Dahlonega. It is a small cha-
lybeate spring, furnishing less than one gallon per minute. A quali-
tative analysis of the water, by Prof. W. J. Land, formerly State
Chemist of Georgia, shows that the principal mineral constituents
are iron carbonate, soda and calcium carbonate. There are no im-
provements, at present, about the spring. However, Col. W. P.
Price, the owner of the spring, in a letter to the writer, says, that a
company in New York stands ready to build a sanitorium at the
spring, as soon as invalids can be transferred from Gainesville in
safety.

WaRrM SPRINGS. — The spring, which has made this place promi-
nent as a watering-place, is the best-known thermal spring in the
State. It is located on the Southern Railway at the base of one
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of the foot-hills of Pine Mountain, in the southern part of Meri-
wether county. This spring is one of the most noted and popular
watering-places in the State. The improvements consist of a modern
hotel, having a capacity for about 200 guests, a large number of neat
and well constructed cottages, a livery stable, a large natatorium and
numerous, private baths. The grounds are well laid out and are kept
in good condition. The nearness of Pine Mountain, which attains
an altitude of 1,200 feet, or more, above sea-level, adds greatly to
the natural beauty of the place, and at the same time produces the
mountain breezes, which are so refreshing during the hot summer
nights.

The spring flows from a quartzite ledge at the margin of a small
meadow. The temperature of the water, taken at the point where
it enters the baths, was found to be 85° F. It is said that the water,
as it flows from its natural outlet into the enclosed basin, which
supplies the baths, has a temperature of go® F. This statement,
however, could not be verified owing to the natural outlet being in-
accessible.

The capacity of the spring is 1,890 gallons per minute. The
water is always clear, and it is supposed to possess marked medici-
nal properties.

The mineral constituents of the water are shown by the follow-
ing analysis, made by Dr. Edgar Everhart, in the laboratory of the
Geological Survey of Georgia, to be as follows: —

Parts per  Grains per

Constituents Determined Million U. S. Gallon
Stlfen o5 it ss iy PUA S 22.75 1.327
Sulphic Erioxide .f seiis s st 5.10 .297
Cachon Dioxidel 0 S5 5l desretn 83.10 4.846
GHIOE TEROES 0 o L e o Sy B 4.20 .245
Tronisesqni=aride - st o T ns 1.50 .087
AT S els shale o isuminiotiais = e oo srobasa s 1.00 .0358
e (RO i e o S A R S I e T 28.00 1.633
Magnesia o Eblo o s ol ST 17.70 1.032
8o T e e A A T e e e I B i35 .026
Soda ottt o M sl et et L 5.00 .202
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: Parts per Grains per

Probable Combinations Million U. S. Gallon
Potassiutn Chilogide . ... ... ... .35 .032
Sodinin ‘Chlotide %t eannit oo tsitin 4.84 .282
Sadium Sulphate: @22t oot Vs ariagia 3.30 .192
Magnesium Sulphate .........0i0uaen 1.26 .073
Magnesium Carbonate .. its it idnnss 36.28 2.116
Calcium Carbonate ...... .. 0.0 Lk AA (EOLO6 2.916
AltiminumisSulphater i st o, ik el 2.70 + . I57
IO Catbonate . o ont i B ket e 1.80 .105

ot o1 SR S e S 123.48 7.200
Hree Carbon Dioxtde .o v inninitions . 4TRRy 2.407

CHALYBEATE SPRING. — This spring, known also as the Grant
Mineral Spring, is located among the foot-hills of Pine Mountain,
seven miles southeast of Warm Springs, in the extreme southeast-
ern corner of Meriwether county. The spring, some years ago, was
a noted summer resort; but, at present, it is only occasionally vis-,
ited by health seekers.

The improvements consist of several cottages and a hotel, which
are all now in a more or less dilapidated condition. The main spring
from which the sample of water was taken for analysis, is a bold
chalybeate spring, furnishing probably ten gallons of water per
minute. The water has a distinct iron taste, and deposits a rather
abundant brownish precipitate of iron sesqui-hydrate,

An analysis of this water by Dr. Edgar Everhart, Chemist of the
Geological Survey of Georgia, is as follows: —

Parts per Grains per
Constituents Determined Million -U. S. Gallon
Silicar s st ehra it e te el e 21.00 I.225
Sulphur Trioxide ...i..cnus Seibaa 8.07 .469
Garhen iaxidel .. oo lanin e L b, 64.90 3.785
Phosphorus Pentoxide ... .. S none none
Chlotine oSl Tt A e S e A 3.00 A75
Tron Besquicoxide . Luatbiv i Lheli iy 4.80 .280

SN iFieikhe paae AR g S S S e S S .80 .046

I Since the above notes were written the A. B. & A. Railroad has located a station at Chaly-
beate Spring, and it seems quite probable that the Spring will soon regain its former popularity
as a watering place.
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Parts per Grains per
Million U. S. Gallon

Manganops ' Oxide:. oo vboe e ann ol 0.40 .023
RO o T oW, o o et s Beo s G, 18.69 I.090
Masaestal 52, o d52 o s e e o AIO00 .622.
Patashisssi st ches ants e Lo LA 2.40 . 140
S O T e R 4.20 .245

Probable Combinations
Potassitim Chloride ... .. uiiemeine oo, 3.80 .222
SodinmiChloride tobias s ot 1.96 . 104
Sodium Sulphate ....... et o 7.26 .42
Magnesium: Sulphate .....cvevinenain 6.00 .350
Magnesium Carbonate ............... 18.18 1.060
Cateiani CatBonate: &t s o s aiis 30.7 I.195
Mangatiese Carbionate . . Job. s - 2ot 0.7 .046
AluminumSulphiate & .« oo abomae e s e s 2.70 .157
Iron:Carbonate= 5o\ o il sl i, 6.96 .4006

TotalSaltdsEam st o i S e 99.43 5.188
Eree Carbon Dioxide ... vvenweesanes 40.40 2.356

In addition to the spring, here described, there are several others
in the immediate vicinity, which are said to possess mineral proper-.
ties; but the waters from none of these springs were secured for
analysis.

WaIre SurLpHUR SPRING. — White Sulphur Spring, in Meri-
wether county, is located near the Central of Georgia Railway, nine
miles west of Warm Springs. This spring, like the chalybeate
spring of Meriwether county, was formerly a much frequented
summer resort; but, at present, it is almost wholly abandoned as a
watering-place. The several cottages and other buildings are greatly
in need of repair." The spring is a small sulphur spring furnishing
less than two gallons per minute. The water has a distinct odor of
hydrogen sulphide, and it forms, at a point where it overflows the
basin in which it collects, a grayish-white precipitate of sulphur.

The country in the vicinity of the spring presents an undulating
surface.

1 Since the writer's visit to this spring, the property has been put in good shape, and the
“‘Meriwether'' hotel is now open tc guests, under the proprietorship of Messrs. Scoville & Tigner.
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The mineral constituents of the water of White Sulphur Spring
are shown by the following analysis, made by Dr. Edgar Everhart,

Chemist of the Geological Survey of Georgia: —

Parts per
Constituents Determined Million
O B e e e T e 47.10
Sulphur, PHOXIAE - « o i smian e s e onnde 6.60
@arbon Dioxkide & i o v uchatesis v el 100.00
Phesphorus Pentoxide . viwii s trace
Ehlorine e, s m R UTRaR s et T 7.00
[rontSesquiomider. ool it 3.60
AN e e s oo shyreaierely o bare e .40
IManoanois OXide . Snuiceme s os s omhen trace
L e R g e e A A e s ey Sz 24.50
IMagnesia o in ot e canvnsaiete o s & ateinss 6.00
e I A te b v SRR R e L 3.40
R A o o o L e e ) s A e s 14.26
Probable Combinations
Eotassinm! Chlotides ... . nuwmms s s 5.39
Seodim: Ghloride Lottt 7. 30
Sadinm - Sulphate U0 T o il e ik 10.03
SodiimiPhosphater i e trace
Soditim | Carhonate) o: . o s v sl deisss 16.64
Magnesium Carbonate ............... 12.60
Ealeium Carbonate’ { i mabies e iotuns 43.75
Manganese Carbonate ............... trace
Aluminum Sulphate .. ..comnsenmisn, 1.35
o1 @arbonatel S e Ol s 5.22
RotalF S olrd SRS I S 149.38
Free!Carbon Dioxide udiiiaiissaw e vt 70.48

Grains per
U. S. Gallon

2.747
.385
5.832
trace
.408
.210
.023
trace
1.429
.350
.198
.832

.314
.426
.585
trace
-97
-735
2.551
trace
.079
.304
8.711

4.110

There are three or four other springs in the immediate vicinity of
the one here described, but samples of their waters were not secured

for analyses.

Mapisox SprRING. — Madison Spring is in the northern part of
Madison county, about ten miles north of Danielsville, the county
seat. Previous to the Civil War, this spring was a popular resort;
but it is now only occasionally visited. The improvements, which
were once quite extensive, are now all gone, except a few buildings,

which are sadly in need of repair.
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The spring is small, furnishing less than two gallons per minute.
The water, on standing, throws down a reddish brown precipitate
of iron sesqui-hydrate.

- The mineral constituents of the water are shown by the following
analysis, by Dr. Edgar Everhart, Chemist of the Geological Survey
of Georgia:—

Parts per  Grains per

Constituents Determined Million U. S. Gallon
e B L o I P L der) L 38.60 2.2ET
DUIPUE THORIAE o0 s hnnns s ae et oo 9.28 .541
Carbon: IHORIAE s s isvimvm e s i 38.80 2.263
Phbsphorus: Pettoxide "oy cisiaiie s « 5 v aies trace trace
3 15y e T I SRR NE G o S m) 5.25 . 306
IrohgSedquiraaide s N o e S0 St 1.00 .058
T TR ey iy Ve e e e e .10 .006
EAmeet el oo o bl Sl Sl 9.10 .531
MATESTA e 5o = 5 skekie fane o alsiats 3.86 .225
Botash e dsic st o na st s s e 3.04 LIFT
Sodathiiie =i S B Sb e n e LA 12.30 SFL

Probable Combinations
PorassitmuGhloside £ . caetiaari: wrloss 5.40 VRIG
Sodinmn Chlotide (a ih i o ot s s ot 4.42 .258
Soditnm Sulphate s (i s o cn i e s 16.46 .960
Sodinm Phosphate ...z, e ssemieeeio trace trace
Sadinm) Carbonage: s « v v v envses o 4.72 .275%
Magnesium Carbonate ............... 8.10 472
Calcinmn Carbonate .o <o ohievsiees = s s 16.25 . 048
AlnnynumiSulphater. . it s .34 .020
Iron Carbonate .. ..... Do AT S I.55 .090

TatdlvSolids 005 %, ol e i 95 .84 5.589
Free Carboll Diekdide 1 1. 5couid . a0 24.90 1.452

Warson's MINERAL SPRING. — This spring is located in the ex-
treme southwestern corner of Oglethorpe county, eight miles west
of Maxeys, a small station on the Athens branch of the Georgia
Railroad. It has a considerable local reputation, and is much
visited during the summer by the people of the region.

The improvements consist of a boarding-house, recently built,
and a few cottages. The spring is walled and is enclosed by a small
neat wooden pavilion.



UNDERGROUND WATERS OF GEORGIA

MILL SPRING, NEAR 5, BARTOW COUNTY, GEORGIA,




UNDERGROUND WATERS OF THE CRYSTALLINE AREA 249

The capacity of the spring is only one gallon in five minutes. The
water has a faint odor of hydrogen sulphide; but it does not deposit
any precipitate. The scenery in the vicinity of the spring is varied.
The hills are usually well rounded and the valleys, narrow. The
Oconee River, near by, presents a good opportunity for boating.

The character of the water is shown by the following analysis,
made by Dr. Edgar Everhart, Chemist of the Geological Survey of
Georgia: —

. Parts per  Grains per
Constituents Determined Million U. S. Gallon

SHBE L i Sm G et Sl St 35.40 2.0064
ST oy (s A SN o AR U 3.00 175
@arhortIoIde o o e s s 113.80 6.637
BHosphorus Peafoxide .. ueanweeassos trace trace
IIOYITE: . ool o O L s w b eitb i aia e 3.40 .198
HEORVRESALT-OXIAR 0 ot e wios meriis soean s I.00 .058
ARETETYR AT e Nl g S 1y o B W o .20 .012
L5 e e e B s e P 48.20 2.811
IVIAPTICSTEL & -niaiceioimis ars o o o5 a0 Hie s o 1 s 1 B3] .671
[ s L Ry TP S e e faoy .074
DO Lo e s e a9 ot 16.70 .974

Probable Combinations
IRotassiom Chlofde . v oo il s 2.01I LI17
padnmmiChlotiderss & ots s e 4.02 .234
Sodium! Sulphate . iosnimiie. i . 4.47 .261
Sodium! Phesphate - .\ ;. ctie coini . as trace trace
Sofini Carbomatl by ..o saimivlels e s 21.54 1.256
Magneésium Carbonate ...........c.00. 24.15 I.408
Calemin Carbonale & o ailsniiie s v s 86.07 5.016
Altminum ‘SulpHate: . . - vosniamasos ae s .68 .040
IroniCarbonate L oonlos b Sl . I.45 .085

mratal ESoltds] ciinds b i s e 179.79 10.481
Free Carbon Diokide: . . . ocivimiis iv 53.81 3.138

In addition to the spring here described, there are also other
“springs in the immediate vicinity, which are said to possess mineral
properties; but, at the time of the writer’s visit, they were not in
use, and samples of the water were not secured for analysis.

TaLLuran FarLs MiNERAL SPrING.—The Tallulah Falls Min-
eral Spring is located at Tallulah Falls, only a few rods north of the
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Blue Ridge Railroad, between the Lodge and the Cliff House. The
spring flows from a fissure in the gneissoid rock, near the bottom of
a deep ravine, which leads down into Tallulah Gorge only a few hun-
dred yards away. The spring furnishes less than two gallons of
water a minute. It has an astringent taste, and it forms a rather
copious reddish-brown deposit of iron sesqui-hydrate. The spring is
unimproved ; but it is much frequented by the guests of the near-by
hotels.

* An analysis of the water, made by Dr. Edgar Everhart, in the
laboratory of the Geological Survey of Georgia, is as follows: —

Parts per  Grains per |

Constituents Determined Million U. S. Gallon
SUBTETE h e LA S S e e e 8.10 472
SulphturrPrioxidel-ti . bt s o] 4.25 .248
Catbon-Dhiexide oy S iu L iie ezt b 41.80 2.438
Phosphotus Pentoxide: . ... .. nlatn.e trace trace
ChlaTe S a s e oo L e s 2.80 .163
Iron SesquI-0tde i s . v o ok ahnr ms b b 9.10 . 531
AlUmInARS v e S e S CH s .041
Manganous Oxide . ... .ocvsvuesss e trace trace
TAsae s Al sl e e e e i 2.60 152
WG ER Gy el o o fe UL S T e I.20 .070
Sada’ L s e e i s ke e e o 4.10 .239
Potash' ok e n S il samiae y st o .20 ez

Probable Combinations
Potassium.Chlotide . o o ool D00t N32 .019
Sodiurmn2Chloride . ont s s 4.40 .257
Sediunt Stlphate s s v i h il s 4.10 .239
Sodnt PHosphate 5. s im0 trace trace
Magnesium Sulphate ... .o:cepenivs e 2.93 ST
Magnesium Carbonate ............... .46 .02
CalcumPCarbonater T il Shani e et 4.64 SR
Mangarese CarBonate ;s .. i biieaisie s trace trace
AlomitumrSulphate o0 s iz e s 2.20 .128
IienCatbenate il Aol aam e 13.20 .770

MotalBolids: i 5. s Jui it ARERR IR T T 2.354
Eree CarbonDicide”. | 1 15 Jaliiveini e 34.50 2.012

ARrGoN SPRING. — This spring, which is also known as the “Anti-
nausea Spring,” is located on the Washington branch of the Georgia



UNDERGROUND WATERS OF THE CRYSTALLINE AREA 251

Railroad in the eastern part of Taliaferro county, about a quarter
of a mile from Hillman station. It is only a few yards from the so-
called Hillman electric rock, which is claimed to have periormed
some remarkable cures by its shocks.

The spring is situated on low ground, at the base of a hill of
quartzose schist. It is surrounded by a curb, and is also protected
by a small house. The flow of the spring is somewhat variable;
but Mr. Hillman estimates that the average is about 150 gallons
an hour. Some years ago, there was a large hotel near the spring,
for the entertainment of guests; but it was destroyed by fire, and
there now remain only a few small buildings.

The mineral constituents of the water are shown by the following
analysis, made by Dr. Edgar Everhart, Chemist of the Geological
Survey of Georgia: —

Parts per  Grains per
Constituents Determined Million U. 5. Gallon
VIR LT A e (L e e s N SO S T B 9 39.42 2.299
SUIphEE THORTRENL ., .ol a5 aetoremals I.20 .070
arthon THERIAE = .o o s s enlesibisien s 74.32 4.334
ONTOTITIC: fleras ae oo e eiihe o 5 o e et 6.30 .367
ONESeSqUI-030IAe [ oals o vvieis s 4 s 5 wislinares .80 .047
Albrrnmit i e o R e .45 .026
LR o et e By Mot sher P ol Porenis 10.31 .601
IR T b, o s A A e s b 4.05 .236
ROt s e s o e e 2.45 143
B R e e e s O e P A R e 13.05 . 761
Probable Combinations
Rotassinm Ehloride s oo oot 3.89 .227
Sodinm ChIOTIAE -, . u o ivieieies e o oomimiaiosas .38 .427
SOAITIT SSUIPNATE e il e e o ortmssiviarate .35 .020
Sodram Carbenate! & o o satemoms 13.49 .787
IMaonesium Carbonate ... ... ooisees 8.50 .496
Calcinm Carbonate o .o wwes -« sic s e 18.41 I1.074
Alyminum Sulphate . iea . o e 1.49 .087
TraniEarbaonate s = e e 1.16 .068
piatalsSalide il o b T St 104.03 5.485
Free Carbon Dioxide .......c0ouveen. 55.73 3.250

Eapy MiNERAL SpRING. — This is a small spring located in the
northern part of Heard county, on Mill Creek, only a few hundred
yards from the point where it empties into the Chattahoochee River.
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The spring, which furnishes only a gallon a minute, is just below a
beautiful waterfall, formed by Mill Creek. The scenery is pictur-
esque; it resembles that often met with in the more mountainous
part of the State. The prevailing rocks of the region are gneiss,
granite and schists. The first forms the declivity over which the
creek cascades near the spring.

Some years ago, this spring is said to have had quite a local repu-
tation; but, at present, only a few people visit it. There are no
improvements in the vicinity of the spring, except a small cabin and
a mill-house. The water has a faint odor of hydrogen sulphide,
which entirely disappears after standing for a short time in an open
vessel.

An analysis of the water, made by Dr. Edgar Everhart, in the
laboratory of the Geological Survey of Georgia, is as follows: —

Parts per  Grains per

Constituents Determined Million U. S. Gallon
SR S R A T e RN e (e e 10.50 .612
Sulphtiey (EHOXIAE &0 vivilias e 550 miais b I1.45 .085
Carbon THOXIAE . 0s e aicas o5 s < smeseyoass 45.57 2.658
Bla¥ (o7 o LU SRR B (ReRe RaNe Sl S R Te 6.65 .338
Iron Sesqui-oxide ............ Tt o I &.50 . 496
ARl Ad Sty S n s Lt A R At 0.25 SOOIk
Manganoits: Oxide .o e s hin ol coie trace trace
BARIE. s i i) i e s e e 3.65 Z2153,
e e P e ot A R e trace trace
Hotaal il i e s e 3.47 .202
oAt e B T oy e e Tl B R e g.40 .548

Probable Combinations

Eotassiym iChlonde Lo oo s s s 5.50 Yaor
Sodiam Chloride:". o sedsen s v 6.64 .387
Sadilm SUIPHATte o ok sy aihel =i ssleis 2057 .150
8

Sodimn Earbonate: Ll i b e .14 475
Magnesium Carbonate ............... trace trace
Calcm- Carbonate. . oo cnve b e 6.52 .380
Manganese Carbonate < ...q: -« .o s trace trace
Alumiintm Sulphate ... o an o cias .78 .045
JroR AEATbonate vr ol o ety = sl 12.32 719

Tiotal SOIAS Lol it daiog 51 ol basss iots s 52.97 3.089

Free (Carbon Dioxide «os o bvnninmnbnn 34.65 2.020



CHAPTER XI

DETAILED NOTES ON THE UNDERGROUND WATERS
OF THE PALEOZOIC AREA

Deep WELLS

The deep wells of the Paleozoic area are few in number. This
is due to two causes: (1) the small cost of constructing shallow
wells, which usually furnish ample water for household purposes;
and (2) the prevailing unfavorable geologic conditions for suc-
cessful flowing wells in the region.

The geologic conditions, here referred to, may be readily under-
stood by an examination of the geologic map of the Paleozoic area
by Dr. J. W. Spencer; or, what is still better, the several geologic
folios of the United States Geological Survey of the region, by Dr.
C. W. Hayes. It will be noticed, by an examination of these maps,
that the structural geology of the region is entirely different from
that of the other divisions of the State. In the Cretaceous and Ter-
tiary areas, it has been previously pointed out, that the strata lie
nearly horizontal, with a gradual dip to the southward; while, in
the Crystalline area, the structure is so varied and complicated, that
it is difficult, or impossible to work out. In contrast with these
structures, but at the same time occupying a somewhat intermediate
stage between the two types of structures, is the folded and faulted
rocks of the Paleozoic area.

The region is one, in which the dynamic forces have acted with
such great energy, that the limestones, shales and sandstones, with
an aggregate thickness of several thousand feet, have been com-
pressed by lateral forces into a number of huge unsymmetrical par-
allel folds. In some instances, where the rocks were unable to with-
stand the intense pressure to which they were subjected, the strata

(253)
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were broken, and the tension was relieved by faulting. These faults,
which often represent displacements of many hundred feet, are
technically known as thrust faults. The structural conditions of
the Paleozoic area, as here outlined, would seem to be not espe-
cially unfavorable for successful flowing wells. These conditions,
however, have been in a great measure changed by subsequent ero-
sion, as may be seen by an examination of the geologic sections ac-
companying the maps referred to above. The sections, it will be
observed, show that the apices of the anticlinal folds of the region
have been removed in most cases by erosion, and are now replaced
by valleys, which are separated from each other by synclinal ridges.
‘This structural condition is extremely unfavorable for flowing wells,
as the outcropping of the water-bearing strata in most instances
occurs along the margin of the valleys, usually at a lower level than
where wells are likely to be constructed. This statement it must be
borne in mind applies only to flowing wells and not to non-flowing
wells. Those of the latter class would no doubt likely be more or
less successful throughout the area, if driven to some depth
below the level of the valleys. The water-bearing strata of the
synclinal folds, whether sandstone or fissured limestone, doubt-
less have their interstices and cavities filled with water, up to the
general level of the springs, the waters of which may be termed the
natural overflow of the water-bearing strata of the synclinal folds.
The deep wells therefore, which penetrate these strata to any depth,
between the valleys, should furnish a copious supply of water, espe-
cially if the bore-hole strikes fissures or cavities in the water-bearing
rock. The correctness of this statement seems to be, in a great meas-
ure, demonstrated by the deep wells of the region, a detailed de-
scription of which is as follows: —

Tur CarckaMavca Park DEEp WELLS. — The largest number
of deep wells, anywhere to be found in the Paleozoic area, occur in
the Chickamauga National Park, in Catoosa county, only a short
distance south of the Georgia-Tennessee line. These wells, which
were constructed, chiefly to supply the emergency water-works
system of the park during the mobilization of troops at that
point, at the beginning of the Spanish-American war, in the sum-



UNDERGROUND WATERS OF THE PALEOZOIC AREA 235

mer of 1898, are between 20 and 30 in number. They vary, with
one exception, from go to 160 feet in depth. They are pretty evenly
distributed throughout the park, which covers an area of about ten
square miles.

Generally speaking, the park is a plain, with a slightly undulating
surface sloping gradually toward Chickamauga Creek, which forms
part of the eastern boundary. West of the park, about one mile, is
Missionary Ridge, which, in places, attains an elevation of 200 feet
or more above the general level of the park. The surface-drainage
east of the ridge is eastward toward Chickamauga Creek. The
ridge, here referred to, is formed of Knox dolomite; it constitutes
the western limb of a synclinal fold, within the trough of which, and
forming the surface of the greater part of the park, is the Chicka-
mauga limestone. With only one or two exceptions, all the deep
drilled wells in the park commence in the Chickamauga limestone,
and probably obtain their water-supply from the upper beds of the
Knox dolomite. The latter formation, at that point, is a heavy-
bedded magnesian limestone, often siliceous and frequently giving
rise to limesinks. The Chickamauga limestone, on the other hand,
is usually thinner bedded; and it often contains clay partings be-
tween the layers. The wells are all non-flowing, except the one lo-
cated near Cloud Spring at the United States Army Post, in the
extreme northern part of the park. This well is six inches in diam-
eter and 310 feet deep; and it furnishes about 150,000 gallons daily.
The water rises 12 feet above the surface. It is said to come from
a cavity, two feet deep, near the bottom of the well. When the
cavity was first penetrated by the drill, it is reported that leaves and
small twigs were brought to the surface.

The character of the water from the Cloud well is shown by the
following analysis by Mr. Edwin R. Hodge, Chemist in charge of
the Chemical Laboratory, Surgeon General's Office, War Depart-
ment, Washington, D. C., April goth, 1903, furnished by Mr. E. E,
Betts, Park Engineer: —
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Parts per Million

Ghlasme oo cr o b sl e S S s 2.500
N e e S e v ot e ey s L a1 s trace
A n i A b s Sl AR P R S s o R trace
e T I e o N e el o 0.034
Al bimineidAmmonial i SNn e e i S 0.040
Do Bsed eyl set o Rl e A 0.963

otabiBoliday o W TR N e e LN 145 .500
Fossson Femtions: . 0 oo o By SRl s 39.500

The water was colorless, odorless, tasteless, and of a neutral re-
action. It had no appreciable sediment; biit it possessed a faintly
opalescent cloudiness, when it reached the laboratory. There was
no perceptible blackening or charring on incineration of the residue.
Organically, the water is to be regarded as of the very first class.
Coming through limestone, as may be suspected, the water is hard,
but only moderately so, as is indicated by the following : —

Total iardhesn 2 0 i n st L s e o Lo 16.18 per gallon
EIRDOT AT EEATIIIESS - o deus e i b i 0L 700 * =t
Fetmanent Hardness s L o a2 . 5

The mineral constituents consist largely of carbonates of lime
and magnesia, with small traces of the sulphates of these metals.
There are also traces of iron and alumina.

With the exception of a few feet, the well penetrates Knox dolo-
mite its entire depth. The other wells of the park, nearly all of
which furnish a copious supply of water, are said to be but little
affected by the seasons. The character of the water, in all the wells,
appears to be about the same as the water from the Cloud well.

TuE BacwiLL WELL. — This well, which was bored in 1901, is
located at Mr. R. B. Bagwell’s residence, near the southeast corner
of Chickamauga Park, and about 200 yards from Chickamauga
Creek. The well has a depth of.232 feet, and is said to penetrate
hard rocks its entire depth, except the first 15 feet, which consist of
clays. The greater part of this rock, judging from the location of
the well, is Chickamauga limestone; however, it is more than likely
that the well stops in the upper beds of the Knox dolomite. The
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water, which is quite saline, is reported to come from within a few
feet of the bottom of the well. It rises to within 70 or 8o feet of the
surface. At the time of the writer’s visit, the capacity of the well
had never been tested, and nothing definite seemed to be known
about the amount of water-supply.

The mineral constituents of the water from the Bagwell well are
shown by the following analysis, made by Mr. J. M. McCandless,
State Chemist: —

Specific Gravity at 60° F., 1.0520

Per Cent.

Sodinm Chletide 5. b s i s e s el 5.4791
1T (Sl ol e e I S e B e e 0.0335
RS (] Dl S R e R et e O M e 0.0225
Mapniesimnl Ghleride &l nie s os S a el e s s e e 2l 0.5265
Caleiuint SUIDRATE 5 mriie 1 L s lets e et waiabs 0.1883
CalesmeaChleride 1 or - SuaEist Bl i e L s 0.4831
Caleium Carbonate’ oo ofsima v s 5 vulesioms sl s s 0.0192
MaonesiinpBromidesis s s TR U e ) e 0.0494
(el LA T T IS b A S s i o L Al g5 ELe A 0.0023
Iron Sesqui-oxide and ATGMiNa: . o <« vos s vin 2o 5 0.0033
e e e e e i s 0.0045
BUVIEEEE 8 A b oo 8 Bl ot Ch M Bl e RS 03.1865
o Ly ot i o A 100.0002

The mixed salts in this water, amounting to 6.8137 per cent.,
when reduced to a dry condition, have the following composition :—

Sodinny CH o e e e Ml e 80.42
Potassiim \ChIOTIder mmis 5« o s oime o e shsmsisaios s e o 0.49
EthiimtSulphates e i e st e 033
Magnesium -Chleride: —o s famaiai o oo vsimmamiie s obs .93
aieinm ASulphate deaah il Shr 0 T o Lo D 2.76
(G R o (Gl o T Uit 0 e e T O (Ao e ikt Pt 7.09
Galetimn Carbomate 5iih ¢ o g o6s o oaisaraaile o ssiie 0.28
Mapnesigm Brothiide. Sl divivemariie e vy v 0.72
Sodivtmlodidel o e S i R O et 0.03
e WA E F N S C IR R S S ol A o W 0.07
@xidesioftIron and Almmina s S e b oot 0.08

RO ETIRRENE I SN F s o R e G S et o bt S W T A B 100.00

This water, it will be noticed, carries about twice as much sodium
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chloride as common sea water, and a rather unusual amount of lith-
ium, bromine and iodine. It is difficult to explain the occurrence
of this remarkable well, as no water of similar nature is known at
any other point in the Paleozoic area.

Besides the wells above described, there are also a number of
other private deep wells in the vicinity of the park, but no detailed
description of these wells was secured.

Tue W. M. Scorr WELL. —This well is located in the north-
western part of Gordon county near the eastern base of Horn Moun-
tain, three and a half miles southwest of Sugar Valley. The well
which was originally put down as a prospect hole in search for coal
by Mr. W. M. Scott, of Atlanta, about 15 years ago, is two inches
in diameter and 1356 feet deep; and it flows, through a 1%4-inch dis-
charge pipe, two gallons of water per minute. This well, together
with the well located near Cloud Spring in Chickamauga Park, are
the only two deep flowing wells reported -in the Paleozoic area.

The Scott well begins in the lower beds of the Fort Payne chert,
and extends to the base of the Chattanooga black shale. As the
water is reported to have been struck in fissures in the rock lying
just below the black shale, it no.doubt comes from the upper part of
the Rockwood formation,-which constitutes the upper division of
the Silurian rocks of Georgia. Structurally considered, the well is-
situated on the eastern limb of an anticlinal fold, the rocks of which,
at that point, have a steep dip eastward. The water has a rather
strong iron taste, and forms about the overflow pipe a heavy yellow-
ish precipitate of iron sesqui-hydrate. Locally, the water has quite a
reputation as a mineral water.

An analysis of the water by Dr. Edgar Everhart, Chemist of the
Geological Survey of Georgia, is as follows: —

Parts per  Grains per

Constituents Determined Million U. S. Gallon
Sl e e e e " 20.20 1.178
Belphur Troxide -5 000 es THanlly 59.60 3.476
@arhonbiaeidess 0 Sl Tl i phE S I141:40 - 8.081
BhosphoruscEentoxide .. oeniee i trace trace
(0157 ot LIS i T S O T PRt S e T 081 o) .327

Iron Sesqui-oxide ......... ey 1.80 .105
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Parts per Grains per
Million U. S. Gallon

LA o e e e e S e el R 0.40 .023
W T LT e e E S A P 21.60 1.260
i o R S I A e o8 68.30 3.933
BROTASh o e S e R G el 3.50 .204
SSHTER L e R ST S et e 8.20 .478

Probable Combinations :
Potassigm ‘Chlstide ... Lo oo ob 5.55 .324
SedisthtChlofide = .7 inreees vas 4.88 .258
SodmoiySuphate: .. oo nemey i ve wp 12.87 .751
Magnesium Sulphate .........c. ... 64.80 3-779
Alumintm Sulghates i o, oo v o 1.34 .078
Calcinmeomiplaterl Soss Siss S b A 13.96 814
Ealctum’ CarhoRate o, 0 . cv . by v0d I111.70 6.514
11310 L GE R 1Tah k0 1oy pe S ST T (i e e 2461 i)

e LR To) e SRR SR - SREE O S LS 23701 13.848
Free Carben Dioxide o coovo i o0l 91.26 5.322

Tux Rome PErroLEUM & Iron CompaNy's WELL, No. 1. — The
Rome Petroleum & Iron Company’s well No. 1 is located in Floyd
county, about four and a half miles northwest of Rome. The well,
which was put down in 1902 and 1903, has a total depth of about
1,200 feet. It is six inches in diameter, and is said to furnish ten
gallons of hard water per minute. The water is reported to come
from fissures in limestone at the following depths from the surface:
40, 180 and 960 feet, respectively. DBelow the g6o-foot fissure,
it is claimed that the well furnishes but little or no water. It is said
that the water from the water-bearing fissures rose in the well, for
some distance above the points at which it was struck; but, in no
instance, was there a flow. This well was commenced in the lower
«division of the Carboniferous, known as the Floyd shale, and it was
stopped apparently in the Rockwood formation, the upper member
of the Silurian rocks.

TrE RoMmg PETROLEUM & Iron Company's WELL, No. 2. —
This well is situated in what is known as the flat-woods region about
eight miles west of Rome. It also was put down in 1902 and 1903,
in search for oil. It is six inches in diameter, and is reported to at-
tain a depth of 1,850 feet. Water is said to have been struck in
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fissures in the rock at 60, 240, 400 and goo feet, respectively; but
the water from none of the fissures rises nearer than to within two
or three feet of the surface. The maximum water-supply of the
well is reported to be ten gallons per minute. It is said to be a
mineral water, but the character and amount of the mineral con-
stituents were not ascertained. The geologic formations penetrated
in this well are probably about the same as those penetrated in well
No. 1.

Tre Staxparp CorroN Minn WELL. — This well is located
within the corporate limits of Cedartown, the county seat of Polk
county. It was put down in 1902, for the purpose of supplying the
cotton mill. The well is six inches in diameter and 96 feet deep;
and it has furnished as much water as 3,200 gallons per hour,
the capacity of pump. The water, which rises to within 16 feet
of the surface, is reported to come from a fissure or cavity in
the limestone near the bottom of the well. The strata encountered
in sinking this well are said to be residual clays for 14 feet, followed
by limestone with thin partings of shale. The residual clays, here
referred to, are probably derived from the weathering of the Knox
dolomite which forms a hill only a few hundred yards to the east-
ward. The underlying limestones, with their shale partings, seem
to be the lower beds of the Chickamauga limestone, which, at this
point, has a low dip to the west. One or two other deep wells were
put down at Cedartown some years ago, in the western part of the
town; but no definite information concerning these wells was ob-
tainable.

TrE Arrcoop WELL. — Mr. H. C. Allgood’s well is located near
the Southern Railway depot at Rockmart, a small town in the east-
ern part of Polk county. The well is six inches in diameter and 167
feet deep; it furnishes about ten gallons of water a minute. The
water, which is said to be hard, rises to within 27 feet of the sur-
face; it is reported to come from small fissures in the limestone.
With the exception of the first ten feet, which is clay, this well is
said to penetrate limestone its entire depth. This limestone,
which has been mapped by Hayes as belonging to the Chickamauga
formation, in the vicinity of Rockmart, as shown by the surface
exposures, is highly argillaceous; it is, therefore, as the wells attest,
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not a very satisfactory water-bearing formation. In addition to the
well here described, there are three other deep drilled wells within
the corporate limits of Rockmart. These wells, which vary from 75
to 100 feet in depth, penetrate formations similar to those pene-
trated by the Allgood well, and they furnish about the same quan-
tity of water.

THE SAND MouNTAIN AND Lookour MounNTAIN WELLS. —
Other deep borings, besides those above described, occur on Sand
Mountain of Dade county. These bore holes, which were made in
prospecting for coal, vary from 75 to 350 feet in depth. The holes,
with but few exceptions, are said to have struck water in greater or
less abundance. As they were put down, however, only for the pur-
pose of locating coal seams, no effort was made, in any case, to as-
certain the amount of the water-supply from the different water-
bearing strata. Deep borings, of like character, have also been put
down on Lookout Mountain in Walker county; but, likewise, no
information was obtainable, concerning the extent and character of
the different water-bearing strata penetrated. As these two moun-
tains are formed largely of sandstone and conglomerate, interstrati-
fied with impervious shales, there seems to be no reason, why deep
bore-holes, located near the center of these mountains, which are
broad synclinal folds of carboniferous strata, should not furnish a
copious supply of water. Such bore-holes, in places, no doubt might
furnish flowing water; as, at many places, the brows of the moun-
tains are from 30 to 100 feet higher than their central axes.

SuarLLow WELLS

Favorable conditions for successful shallow wells are general
throughout the Paleozoic area. These wells, in nearly all cases, ob-
tain their water-supply from the residual clays derived from the
decay and disintegration of the underlying rocks. In some instances,
the wells penetrate, for a short distance, the underlying limestones,
sandstones or shales; but the great majority penetrate only the
overlying clays, which may vary in thickness irom 2o feet, or less, to
a maximum of go feet. The clays differ greatly in mineral compo-
sition, as well as in physical structure. Those derived from.cherty
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limestones, as the Knox dolomite, or from sandstones, are highly
siliceous and porous; while those derived from the shales contain
a high percentage of alumina, and are in a large measure imper-
vious to water. The wells penetrating the former clays almost in-
variably furnish a more copious supply of water than the latter.
The wells which penetrate the more porous clays, however, are
usually more or less affected by droughts; and, as a consequence,
they are not always so reliable, during dry seasons, as the wells in
the less porous clays.

The character of the water from these shallow wells may be soft
or hard, depending largely upon the nature of the clays which they
penetrate. 'When the clays are derived from limestone, and the
calcium carbonate has not been thoroughly leached out, the waters
are almost invariably hard; but, on the other hand, where the clays
are derived from sandstones, argillaceous shales, or even from the
highly siliceous layers of Knox dolomite, the waters are soft. Ina
few instances, where these wells obtain their water-supply from
aluminous shales, as in the case of Mrs. Hughes’ mineral well,
located in Floyd county, two miles west of Rome, the waters con-
tain an abnormal amount of mineral matter, as is shown by the fol-
lowing analysis made by Dr. Everhart, in the laboratory of the Geo-
logical Survey of Georgia:—

Parts per  Grains per

Constituents Determined Million U. 3. Gallon
Sthelaeh d Ve Sobar bt iy g SNt 15.87 0.925
Stilghur "Prigxide: . L L Lassi sl EESALE 227.90 13.290
Phosphorus Pentoxide .. ...ococsisan. trace trace
CavhomaDioatdes: 5 sl SN 327.00 19.069
Bl O e e e e o o o b s 38.50 2.245
Iron Sesqui-oxide and Alumina........ I.44 0.084
Magnestallis S pwtass 1 tel dos il unuiel: 77.90 4.542
TR RER el T, i o O b e L e P 258.25 15.066
Botash e i o= S e ne e s - 1.54 0.089
SIS e A A e e S e 47 .20 2.752

Probable Combinations
Petassium Chlartde e ci s e aas 2.44 0.142
SodiumEihlardeliiaes St i ol 61.53 3.538

Sodium Sulphate ... .. ersanary A s 33.41 1.948
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Parts per Grains per
Million U. S. Gallon

Calciam Sulphate - o v, 80.3509 4.699
GalaamaCasbenale oot oo oo s 394.55 23.008
Magnestum SHphate ...cvemts s s awns 233.70 . 13.628

ilata lWSolids i STl S e Lt 823.53 48.025
Pree ' Carbon Dioxide ...« gl i o 0. i 153.40 8.946

The shallow wells, which are the chief source of supply of drink-
ing water in the rural districts, as well as in the small towns in the
Paleozoic area, have an average depth of about 30 feet. These wells,
in most cases, require no curbing; and, as a consequence, they can
be put down at small cost. This accounts, no doubt, in a great
measure, for the general use of shallow wells throughout the region.

SPRINGS

The Paleozoic, like the Crystalline area, is noted for its numer-
ous springs. They are of frequent occurrence in nearly all the val-
leys throughout the region. In many instances, the springs are of
large size; but the great majority are small, furnishing only a few
hundred gallons per hour. The distribution of the larger springs,
as shown by their location, is governed by certain geologic condi-
tions. These conditions, which have been referred to elsewhere in
this report, are the folded and faulted condition of the formations,
together with a succession of more or less porous and fissured lime-
stones with compact and impervious shales. In locating the larger
springs on a geologic map, it will be found that they are nearly
always situated near the contact of the Knox dolomite with some
more impervious limestone, or shale. When these conditions are
wanting, the springs are found along fault-lines. One of the most
favorable positions for the occurrence of large springs seems to be
at the contact of the Knox dolomite and the Chickamauga lime-
stone, or at the contact of the former with the Connasauga shale.
The smaller springs, on the other hand, seem to be confined to no
special geological horizon and they are likely to occur at almost

any point along the valleys where the rocks come to the surface.
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Common Springs. .

The springs of the Paleozoic area, like those of the other divisions
of the State, consist of common springs and mineral springs. A few
of the largest and most important of the common springs, which
have been visited by the writer are here described in detail.

CrawrisH SPrING.—Crawfish Spring, which furnishes about 14,-
000,000 gallons of water per day is the largest spring in the Paleo-
zoic area. The spring is located in the northern part of Walker
county, about two miles southeast of Chickamauga Park, and within
a few hundred yards of Chickamauga station, a small town on the
Central of Georgia Railway. The water, as it flows from the base of
a small dolomite hill, forms a beautiiul stream several rods wide and
from two to five feet deep. This stream, which joins Chickamauga
Creek about half-a-mile away, contains several other large springs,
which, in the aggregate, are said to furnish an amount of water equal
in volume to Crawfish Spring.

The geological position of Crawfish Spring is near the contact of
the Chickamauga limestone and the Knox dolomite. The latter
formation forms a very prominent chert ridge, known as Missionary
Ridge, a short distance to the west, which appears to be the catch-
ment area that supplies the springs. The only improvement in the
immediate vicinity of the spring is a large, well-constructed hotel,
which, during the mobilization of the troops at Chickamauga Park,
at the beginning of the Spanish-American war, was used as a hos-
pital. There seems to have been an effort made, some years ago, to
establish a summer resort at Crawfish Spring; but the undertaking
appears to have been unsuccessiul. An effort was made, at one time,
to utilize the spring for power purposes; but that project likewise
seems to have been unprofitable.

The character of the water from Crawfish Spring is shown by the
following analysis, furnished by Hon. Gordon Lee, the owner of
the spring —
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Constituents Determined Grains per U. S. Gallon
BICATDONATORO I TIIIC S § e v aia il es s b s ebre o e veclsaite 6.7530
Bicarbonate of Maghesiar « & . os « ommieianss = s 5 v 4.5440
S oA O Rl OTId e i e, o sl Crerars aea o = fberes 0.8560
Potassimal@hlorite o i i S s 0.0480
SiltaE A O E L St S LT AR S B 0.0537
iy B o 1 A e V= o S o - R A 0.002
AlBUninoid ATNMONIA ez = = = & = s 50 T 70 5 B wobT 0.0025
Oyeen. ADSOTDEA! S5 £ o mis e 35 oreis atsagtnramieles sop e g 0.031I0

sliotal Solds s oess oltiamelis Sl kb s, I12.7742

DEw’s MiL1, SPRING. — This spring is located in Gordon county
about eight miles east of Calhoun, the county seat. It isa very large
spring, furnishing, according to Mr. B. M. Hall, Consulting Engin-
eer, U. S. Geological Survey, 7,200 gallons of water per minute.
The spring flows from a large cavernous opening at the base of a
bluff, near the contact of the Knox dolomite and the underlying
Connasauga shale. The water from the spring forms a good sized
stream, which operates a flour mill, located only a short distance
from the spring. The flowage of the spring is said to be but little
affected by the seasons. The water is hard, and nearly always
transparent. Thé catchment area of the spring seems to be the dry,
cherty Knox dolomite ridges lying to the west.

THE LUkENs SPRING. — This spring, which is owned by Mrs.
Olive A. Lukens of Atlanta, is located in Whitfield county, ahout one
mile south of Dalton. The capacity of the spring, according to Mrs.
Lukens, is 1,500,000 gallons a day. It is said to be unaffected by
droughts, and never becomes muddy after hard rains. The water
is hard and transparent, and no precipitate results on standing.
There escapes with the water, at irregular intervals, bubbles which
seem to consist of air. The spring emerges at the base of a hill near
the line of contact of the Chickamauga limestone with the Knox
dolomite. The Lukens Spring at present is used only to supply a
fish pond near by, and a small farm house located on the hill just
above the spring.

Tae Hamiuton SprING. — The Hamilton Spring, which is
owned by the Crown Cotton Mills, is located within the corporate
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limits of Dalton. The spring is said to furnish about 10,000,000
gallons a day. The water, which is hard, is used to supply the
Crown Cotton Mills and the city of Dalton. The spring is located
near the contact of the Chickamauga limestone with the Knox dolo-
mite. The flow of the spring is reported to be affected by long
droughts, but the water never becomes muddy after heavy rains.

Husron SpriNG. — Huston Spring is in the southwestern part
of Whitfield county about one and a half miles north of Carbondale
and within a few hundred yards of the Southern Railway. The
spring emerges from a sag at the base of one of the foot-hills of
Chattoogata Mountain, near the contact of the Connausauga shale
(Cambrian) and the Floyd shale (Carboniferous), which are here
brought into juxtaposition by a fault representing a displacement of
several hundred feet. The flow of the Huston spring is 2,100 gal-
lons a minute. It is said to be unaffected by droughts, and never
becomes muddy after rains. The water is hard and, according to
Mr. Sidney Cooledge, of Boston, Mass., contains 36.80 grains of
calcium carbonate per gallon. Originally the water from this spring
was utilized in operating a small mill, but, at present, it is used only
for domestic purposes.

McFARLAND SPRING. — This spring is located within the corpo-
rate limits of Rossville in the extreme northeastern corner of Whit-
field county. It gushes from a cavern in the hillside as a bold spring
near the line of contact of the Knox dolomite and the Chickamauga
limestone. The water, which is hard, is used for general domestic
purposes; it also supplies a small fish pond.

Browinc SpriNc. — Blowing Spring, so called on account of a
current of air alternately passing in and out at the cave-like opening
from which the water flows, is situated near the Chattanooga South-
ern Railroad in Walker county, about two and a half miles north of
Flintstone, and within a few hundred yards of the Georgia-Tennes-
see line. This spring, which furnishes several gallons of hard water
a minute, flows from the Bangor limestone. The water is used
only for domestic purposes.”

Cave SpriNc. — This spring is located in the southern part of

I For an explanation of the wind currents of this spring see pp. 295-301.
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Floyd county, within the corporate limits of the village of Cave
Spring. It emerges from the base of a Knox dolomite hill, near the
line of contact of the Connasauga shale and the Knox dolomite.
On the hill-slope just above the spring, is a cave which extends
down to the underground stream which supplies the spring. This
spring is much used by the residents of the town for general
domestic purposes; and it also supplies the Georgia Deaf and Dumb
Asylum, located near by. The water is hard and clear, never be-
coming turbid after rains. The flow of this spring, measured by the
U. S. Geological Survey in 1904, is 3,444,868 gallons in 24 hours.

In addition to this spring, there are several other springs within
the corporate limits of Cave Spring, none of them, however, being
as large as the one above described. The catchment area ofvthese
springs appears to be the dry, cherty Knox dolomite ridges lying a
short distance to the east of the town.

CeEpArRTOWN SPRING. — This is a very large limestone spring at
Cedartown, the county-seat of Polk county. The capacity of the
spring is said to be about 2,500,000 gallons a day: It emerges as a
large stream from cavities in the limestone rock, at the base of a
small hill near the center of the town. This spring, which furnishes
the town with water, is surrounded by a substantial wall of mason-
ry. This wall, in addition to its protecting the spring from surface
drainage, is also used as a part of the foundation of the power house
of the pumping station, which forces the water to the stand-pipe
located on a hill in another part of the town.

Some anxiety has been expressed, irom time to time, as to the
possible surface contamination of the Cedartown Spring. It has
been thought by some, as the spring becomes muddy after rains, that
a certain lime-sink in the neighborhood has connection with the sub-
terranean stream which supplies the spring. This supposition seems
never to have been conclusively demonstrated; but the writer has
been informed that the town authorities have taken steps to guard
against any contamination from this source.

Besides the spring here described, there are three or four other
springs in the neighborhood of Cedartown which furnish from 500,-
€00 to 2,000,000 gallons a day. These springs all have the same
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general character as the Cedartown Spring, and they flow from the
Chickamauga limestone near its contact with the Knox dolomite.

AracoN SprRING, — This spring is located at the Aragon Mills,
in the northeast part of Polk county near the contact of the Chick-
amauga limestone and the Knox dolomite. It emerges as a bold
stream from the base of a small rocky hill, only a few hundred
vards from the Aragon Cotton Mills, which it supplies with water.
The spring is said to be unaffected by either rain or droughts. Its
daily capacity is 1,800,000 gallons. The water is always clear and
colorless, and has a temperature of 62° F.

The mineral constituents of the water are shown by the following
analysis furnished by Mr. T. C. Wolcott, Treasurer of the Aragon
Cotton Mills: —

Parts per Million

Potal SIS e S T e s 219.4
Organicand Vegetable Matter. ... . ool v b oo vt 95.7
CalaumuCashond ERasTy: PN s S S et e i) 80.8
Marmesimm-Carboniate ) e i st S S s T b 42.9
SHIPhates il onl o i Dy s B s L At R e trace

Near the spring here described, is another spring, owned by the
Aragon Cotton Mills, with a daily flow of 1,760,000 gallons. The
mineral constituents of the water are said to be practically the same
as those from the spring which supplies the Aragon mill. There
are three other limestone springs within a mile, or less, of Aragon.
One of these springs, known as Randall spring, located on the bank
of Euharlee Creek, has a capacity of 500,000 gallons per day. The
other two springs are said to each furnish about twice as much water
as the Randall spring. The catchment area of this group of springs
is apparently the Knox dolomite ridges west of Aragon.

Bic SerinG. — This spring is located near the Central of Georgia
Railroad, about one mile north of Lafayette, the county seat of
Walker county. It supplies water to the Union Cotton Mills, located
near by. The water is hard and transparent. The capacity of the
spring is several thousand gallons per day. The spring is near the
contact of the Knox dolomite and the Connasauga shale.
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KERrr's SpriNG. — Kerr's Spring is in the northeastern part of
Bartow county, about half-a-mile west of Hall’s station. The spring
is large, and it furnishes probably a million gallons of water a day.
The water is clear and odorless, and it forms no precipitate on stand-
ing. There escapes with the water many bubbles, probably air. The
spring emerges from the lower layers of the Knox dolomite near its
contact with the Connasauga shale. Other springs, similar to the
Kerr spring, occur at Barnesley and near Cement. These springs
likewise emerge from near the line of icontact of the Knox dolomite
and the Connasauga shale.

CLEGHORN SPRING. — This spring, which is said to have a daily
capacity of more than a million gallons, is within the corporate
limits of Summerville, the county seat of Chattooga countv. It
emerges as a stream from crevices in the Knox dolomite near its con-
tact with the Connasauga shale. The flow of the spring is said to
be quite uniform throughout the year. The water, which is hard and
always clear, is used only for drinking purposes. The catchment
area of the Cleghorn Spring appears to be the cherty Knox dolomite
ridges lying immediately west of Summerville.

Pr@ENIX SPrRING. — This spring, which is owned by the Pheenix
Iron and Coal Company, is situated on the west slope of Lookout
Mountain, in Dade county, about five miles north of Rising Fawn.
It emerges as a bold stream from the fissures in the Bangor lime-
stone. The water is clear, and it deposits a heavy precipitate of cal-
cium carbonate. This deposit, which is a porous, rather soft mate-
rial, forms a layer several inches in thickness in the bed of the branch
flowing from the spring. The spring is somewhat inaccessible,
owing to the steepness of the mountain slope on which it is situated,
and, as a consequence, it is seldom visited.

KensiNGTroN SprING. — This spring is within the corporate lim-
its of Kensington, a small town on the Chattanooga Southern Rail-
road, in the western part of Walker county. It is a bold spring, issu-
ing from crevices in the limestone rock at the base of a hill near the
contact of the Knox dolomite with the Chickamauga limestone.
The spring furnishes several hundred thousand gallons of water per
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day. The water is hard, and is used for drinking and general do-
mestic purposes.

RoUNsAVILLE SPRING. — The Rounsaville Spring is located in
the southeastern part of Floyd county, at Chambers on the Southern
Railway, about seven miles south of Rome. This spring, according
to Mr. J. N. Cheney, furnishes 8oo cubic feet of water a minute,
which is utilized in operating a flour mill. The water, which is hard
and always clear, is said to be but little affected by the seasons. The
spring emerges as a bold stream from limestone rocks, at the base
of the bluff of Knox dolomite, and appears to be near the southern
terminus of one of the parallel faults occurring in the vicinity of
Rome.

LiNnpaLE SPRINGS. — The Lindale Springs, which are located at
the thriving town of Lindale, four miles south of Rome, are large
limestone springs, furnishing about 8oo gallons a minute. The
character of the water; which is used chiefly for supplying the town
of Lindale, is shown by the following analysis, obtained in answer
to a circular letter addressed to the Mayor: —

ANALYsIS oF WATER FROM SPRING No. T -

Parts per Million

I iy yr o e e e MR AT .0004
AIDEIHOId A OTTA ks 2 i din o) ohvie e s ot e el .0094
Chlorine = s e Dl e . 1200
Nitrogen: as Nitvitesul o s il 20 e eabm, .0040
Nifrogen a8 INRFales s, st it St S o e s none
8 e S R A I1.0500

AnarLysis oF WATER FrRoM Serixc No. 2

Parts Per Million

e e S e e e T et M Ge PRl e 15.900
MalatiletOrpanic NAtEr. ootk o culdmeiaes soialsms 3.000
Bredtmalain . T il D i i e e 12.900
Freer Ammpenia .. ....0 ... e e .008
IR ABIMONIE oL o viore s o v e e .007
ChlonienEmiint) SRl i, L e e s 2.300

Hardmnesso 4. e o e ey e s 11.800



UNDERGROUND WATERS OF THE PALEOZOIC AREA 271

In addition to the springs above described, there are a large num-

ber of other common springs of considerable size in the Paleozoic
area.

MINERAL SPRINGS

There are a number of mineral springs in the Paleozoic area, sev-
eral of which have considerable local reputation. These springs are
small, and are confined mainly to the argillaceous limestones and
the carboniferous shales of the region. Some of the most important

of these springs are here described. .

CaToosa Sprincs. — This group of springs is located in the east-
ern part of Catoosa county, four miles east of Ringgold. They have

" long been known as a popular summer resort. The springs, 12 in

number, are situated within a basin-like depression, covering an area
of less than two acres. Surrounding the basin, the surface is broken
and hilly. Some of the near-by hills in the vicinity attain an eleva-
tion of 400 feet above the spring basin, which, according to the U. S.
topographic map of the region, is between 700 and 8oo feet above
sea-level. In the immediate vicinity of the springs, on gradually

. sloping ground, are situated a number of cottages and the site of a
~ large hotel, which was destroyed by fire a few years ago. Previous
to the destruction of the. hotel, it is claimed that this resort, which

has in the last few years become almost abandened, could entertain,
at one time, as many as 600 guests.

The Catoosa Springs are all small, none of them furnishing more
than a few gallons of water per minute. They issue as minute
streams from fissures and crevices in beds of shale interlaminated
with carbonaceous, cherty limestone of Cambrian age. A general
idea may be had of the character of the water of the Catoosa
Springs, from the following analyses made by Dr. Edgar Everhart,
Chemist of the Geological Survey of Georgia: —



272 UNDERGROUND WATERS OF THE PALEOZOIC AREA

Parts per Million. Grains per U. S. Gallon.

CONSTITUENTS

DETERMINED.

1 2 % 4 7 2 3 4
StHeR W LT 18.15| 3I.00| 70.00| 16.55| 1 o58| 1.808| 4.082( .977
Sulphur Trioxide..| 632.66| 608 ool 762.40 700.43(36.895|35.457|44.462|40.848
Carbon Dioxide ...| 122.70| 138.28| 181.40 125 87| 7.156] 8.064|10.579| 7 340
Phosphorus Pent-

(3 13 (et £ G trace race | anes s || ETOCE [ FEFACE | oo Tl
Chlorine . ......... 7.00 5 6o 4 .90 4.90|| .408 .327| .286| .286
Iron Sesqui-oxide. . 2.91 3.00 3.40 .6o[| .170| .175| .108| .035
Alnmmiingie Fon 8T .22 T 00 1.00 68| .o13| .os8| .o58| 035
Tdme, o) 412 00| 424.80| 482.40| 408.25||24.027|24.773|28.133|23.809
Magnesia......: -: 63.30, 8o 28| 93.68] 60 oo|| 3.692| 4.682 5 463| 3 499
Potash’... .. ... .. 5.90] 11.27 7.57 3 02|| .344| .657| .441| .177
Bodageal, il Lo e 4.02| 15.90 16.96 8 oo|| .234| .927| .989| .467

PrOBABLE CoM-

BINATIONS,
Potassium Chloride. 9.33] 1II.75| 1I0.14 4.78|| .544| .68s| .s01| .279
Potassium Sulphate| ....... 7.14 - iTo| pEEE e S | e A16) . IL7[. s
Sodium Chloride. . . RSl e demiu 4.32 208 sl ] 253
Sodium Sulphate. . 4 30| 36 41| 42.07| 13 08| .251| 2.123| 2.453| .763
Sodium Phosphate.| trace | trace | .......[...... | [ Exace | ixace | s
Magnesium Sul-

phate...... .....| 189.90| 240.84| 281.04| 180 o0o||11.075|14.045|16.390|10.497
Calcium Sulphate. .| 847.89| 711.11| 923.54| 970 70|l49.447[41.471|53.859|56.609
Calcium Carbonate.| 112.26| 212 98| 182 36| 15.27|| 6.547|12.421|10.635 8go
Aluminum Sulphate 3.79 3.35 3.35 1.98|| .221| .195 .195 .II5
Iron Carbonate.. .. 4.22 4.35 6 46 L.14{| .246| .254| .377| .067

Total Solids. . ..[1.193.36[1,224.36|1,520.961,208. 02|69 594/93.418|88 699(70.449
Free Carbon Diox-

T i e 73.31| 44.58] 1o1.16| 58 69|| 4 275 2.600| 5 8g9| 3.422

1 Epsom Spring.
2 Coffee Spring.

3 Buffalo Lithia Spring.
4 Cosmestic Spring.

CHEROKEE SPRING. — This is a bold chalybeate spring, located in
a small valley at the western base of White Oak Mountain, about
two miles east of Ringgold. This spring is said to have been much
frequented some years ago by health seekers, but it is now only oc-
casionally visited. There are no improvements near the spring, ex-
cept a farm-house. The water, which yields quite a copious precipi-
tate of iron sesqui-oxide, flows from a small fissure in the dark
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aluminous rock, only a few feet below an outcropping of the Devo-
nian black shale.

An analysis of the water by Dr. Edgar Everhart, in the labora-
tory of the Geological Survey of Georgia, is as follows: —

Parts per  Grains per

Constituents Determined Million U. S. Gallon
Silica e sie ot el rra s g b AT B 19.30 I.I25
Sulphuricriomeides. - bk ieos il 16.60 .037
Garbon Iaexide "« s oo s s 5558 123.80 7.220
FheosphorusiPentoxide niieetiudia o e trace trace
(Blall[o) br R e R e o e et 4.90 .286
IroniSesquizoxide: $4 8 ot oa e et I5.20 .886
A Ot e RS Ee  hE R 1.20 .070
TR o o O e b e e e 61.20 3.569
Magnesialia b oones chnl S e A ol 3.60 .210
S e T e rette- oSy T T 3.40 .198
it ST R NP A e 5.60 327

Probable Combinations

PotassivmnChlortde st - e o L i 5.40 315
Sodigm, Chlotide . o: cvraiz wns s s 5 0 3.84 224
SoamMISUIPHALE < o ¢ sboiereaisns 5o e na 8.18 7T
Magnesium Sulphate ................ 10.80 .630
Ealoitims Sulphate: 1 S8l g s 3525 .195
Calenirn Carbonate:, L. i id iy s o o s v 109.2 6.374
Aluminum Sulphate ......cc.coveenn. 4.02 234
IronECarbonate i ailse s ot - soaiie 22.04 1.285

iotal Solides Sy S s 186.22 10.859
Free Carbori DIoxIde ... oo otvom s e s rainis 67.73 3.950

GorpoN SPRING. — Prior to the Civil War, Gordon Spring was a
very popular summer resort; but since then, it has been allowed to
decline. 'The buildings, with the exception of one or two smaller
ones, have all been burned or otherwise destroyed, so that there are
at present practically no facilities whatever for the accommodation
of guests. The spring is located at the eastern base of Taylor’s
Ridge, in the western part of Whitfield county, about twelve miles
west of Dalton. It is a small chalybeate spring, furnishing about
three gallons of water per minute. The water is clear, but on stand-
ing, throws down a precipitate of iron sesqui-oxide. In addition
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to the main spring, from which the sample of water was secured for
analysis, there are several other smaller springs near by, which are
also said to possess medicinal properties. These springs are all lo-
cated in a small depression, or basin, at the foot of Taylor’s Ridge,
near the line of contact of the Carboniferous shales and the Silurian
sandstone. Gordon Spring is well located for a summer resort, but,
unfortunately, it is too far from the railroad to attract visitors.
The mineral constituents of the water are shown by the following
analysis made by Dr. Edgar Everhart, Chemist of the Geological
Survey of Georgia: —
Parts per  Grains per

Constituents Determined Million U. S. Gallon
SIUCES, allo, o oo Sk A o e o 15.50 .Q04
Sulpburibrioxided sl ST A 14.7 .862
CarboniDioXade o s s osmireior s - = o 182.40 10.637
Phosphorus Pentoxide: . . ... et s as v trace trace
Chloninel el S et e oy s 5.60 S327
Tron Sesqui-0xide .ot ot ammnnissos 5.40 .315
T A e N e - Py 0.40 .023
MEnganese . osiianine s olene wtnrs e e trace trace
Lime . 82.00 4.782
Mapnesia® "0ttt S E Gl st 12.76 . 744
1ol S E e o e R e e S el (e 2.80 .163
Do e ML AR et B L0 ST el o E N o 10.60 .618

Probable Combinations
Potassinm Chloride et @ on mainma s s s 4.44 .250
SedigmiChlorides: i ar s Ll Wi 5.75 o338
Sodiaat Sdlpliate ool s S b r i L7 . 3T 1.033
SediimyBosphiatesiay et S e trace trace
Magnesiumt Sulphate, .o sl 7.55 . 440
Magnesium Carbonate ............... 21.50 1.254
GalcinmsGarbondte v e dalinohiania s 146.43 - 8.540
AlyminumsSulphate o ooss sl il ey 1.35 .079
Trony@anhbenatel C Fo fse S S s T3 .457
Manganese Carbonate .........cece.. trace trace

IEetalNSolisiin b it sl i, tn sl 227.66 13.301
Free Carbon Dioxide - xn.c.toicivans. 103.75 6.050

MARTIN'S MINERAL SPRING. — This spring, owned by Mr. W.
C. Martin, is located among the foot-hills of Chattoogata Mountain,
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about two miles southwest of Dalton. It is a small chalybeate
spring, furnishing only 30 gallons of water an hour. The water,
which has the distinct taste peculiar to compounds of iron, issues
from the Devonian black shale. There are no improvements what-
ever in the immediate vicinity of the spring. However, it is much
visited during the summer months by the people of Dalton, who seem
to have great faith in the curative properties of the water.

An analysis of the water made in the laboratory of the Geological
Survey of Georgia, by Dr. Edgar Everhart, is as follows: —

Parts per  Grains per

Constituents Determined Million U. S. Gallon
S e S it ey e R P R e 28.50 1.662
Sulphur Trioxide Skl s s s 1o o v 17.92 I.045
EarboniBic e Rl L L oo S 63.20 3.686
Phosphotus: Pentoxide ..o oo viipinn trace trace
CHIGT et Pt L e . TR S e 5.10 .297
Ifon: Sesqui-oRide) 300 v s 5 smmets 10.30 .601
7o ST T PRl Sty o) s e e et s s 1.00 .058
Mapnesias s i o T 12.61 <735
A TreS RO Sy O e 2 SRR, et 21.40 1.248
IR T e s e S Sl o e trace trace
Ifoy s e e e o o e e e T 4.00 2233
STAR . o riavertes i iatars Ml blelarae s s s elskemsns 8.66 .5og

Probable Combinations
PatassivtnlChlomde s il s e e 6.2 .363
SeditmiChlanide s s e s 3.46 .202
Sodiiim Sulphate s G g & st I5.64 .12
Sedium Phesphatelt il o i e trace trace
Magmnesiumy Sulphated . .t b em sl I0.11 .584
Magnesium Carbonate ............... 19.40 I.I3T
Calcitm Carbonate - -5 b e sob o . 38.21 2.228
Aluminum Sulphate '« . oo e oaseres 3.35 .195
Jron Carbonate s o o 14.94 871
Manganese Carbonate ............... trace trace

Total Solids ...... LRGeS s 139.84 8.148
Free Carbon Dioxide ... ........ e S ATRO0 1.308

TrENTON MINERAL SPRING. — The Trenton Mineral Spring is
located within the corporate limits of Trenton, the county seat of
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Dade county. It is a small sulphur spring, furnishing only 30 gal-
lons of water an hour. The water is clear, but it forms a white
precipitate about the overflow pipe, and has a distinct odor of hydro-
gen sulphide. The water is much used in Trenton for drinking pur-
poses. The spring issues as a minute stream from a small fissure in
the Chicamauga limestone.

An analysis of the water by Dr. Edgar Everhart, Chemist of the
Geological Survey of Georgia, is as follows: —

Parts per  Grains per

Constituents Determined Million U. S. Gallon
e - s e I7:.8¢ 1.038
SHlphirrioside an - et 10.20 .595
Carhetr DIOXde viirl syl Yot 297.00 17.320
Phosphorus Pentoside & e el v tissieims 0.30 .017
CHIOTINE| st el & o e s 12.25 .714
Irgn’ Sesquizeiide L Lt s e s e 5.40 SRTE
Aliminang et sl B8 g e TS S 2.35 +137
3 o Pee L G v e il = St Ear O BN ndD R 41.9C 2.444
| B e e E e L L e WE el e e trace trace
TR S s e P R S T s e i (oo st oets 84.90 4.951
Patashe s g rei, ipl Lo e e 5.20 .303
BOHANS (o el o i s B v e Ny 38.00 2.216

Probable Combinations
Botassiunh GHIOHdE o vz svnmme o ok 8.2 . 481
Lithium CHlonde: wlis Jua saates b s trace trace
SotdmmiChlotidis L oo aidicales o 1371 .800
Sadituas Phosphate Y40 S frn il | 0.60 .035
Sodium Sulphate L. . e vaeefinn s s 18.10 1.056
SOdin  CarhonateT o « & 45 shie il oot 38.58 2,250
Magnesium Carbofate . . .. iusmaniness 87.99 Sl 3L
Caleium Carhanate ... , - iy i salvegs 151.61 8.842
Altminum iSulghate ., o Liaaieba i 0.40 .548
Manganese Carbonate ........c...... trace trace
Iren Carhonate by - o bbb At S8, 7.82 457

Totalrealids oo 0. et s i 35385 20.627
Free Carbott IHoRide .0 o sias on s aeis 165.10 9.628

Major MINERAL SPRING. — This spring is located in the western
part of Chattooga county, near the corporate limits of Menlo. It is
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a small chalybeate spring, furnishing one gallon of water a minute.
The water, which deposits quite a precipitate of iron oxide, has an
astringent taste. 'The spring issues as a small stream from fissures
in the Devonian black shale. The improvements consist of a poorly
constructed boarding-house located on the hill just above the spring.
Locally, Major Spring has quite a reputation, and is much visited
during the summer by people from Chattooga and the surrounding
counties.

The following is an analysis of the water made by Dr. Edgar
Everhart in the laboratory of the Geological Survey of Georgia: —

Parts per  Grains per

Constituents Determined Million U. S. Gallon
SANGA L TRl sl e DL o el pieas 65.30 3.808
SUIPRRECEEIORIdE % o st i s v 4 ss 137.00 7.990
GarhonkBDipxited e i s e St 77-90 4.543
Phosphiorus Pentoxide - .viaen s v onsns trace trace
T o i aramali 4 AR 5.60 .327
Iron Sesqui-0%ide: <0 o v e s aie ol shbmlens 49.50 2.304
Amina e e e L e 40.50 2.362
Mangafions Oxade ....ommnssessnmnss I.40 .082
L e e B s 13.30 .776
Mg ercsias taibemeCh b Sl ol 6.00 .350
el A T e e it NS .02 .033
T e B R e R A ) 11.60 .676

Probable Combinations
Potassium Chlokide: ..ot . { . fuvnwwibun 5 I.46 .085
SoanmniGhlefide i il e 7-35 .429
Sodian Sulphatels it et rae e o 17.63 1.028
Sodium Phosphate ........co0veeess. trace trace
Magnesium Sulphate . ...5 o ocessss 18.00 1.050
Calejum Sulphate i -2 ipimwsvess - 32.30 1.884
JrGRNSHIDHATE - L MBS oy I.40 .082
Manganese Carbonite i ... ..cocenos o 3.00 175
Alumunum Sulphgte . .. ss e cise spuss 135.80 7.020
IroneCarhotiate .y i in o o ipenmatsasieas e 66.28 3.282

Lotal-Solds il s o s seavsnmnslsiann 338.52 19.744

Eree Carbon Dioxide .. c.ivuwns s vinas 51.36 2.995
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Conurra SpriNcs. — Cohutta Springs, a summer resort of local
importance, is in the northern part of Murray county, at the base of
one of the spur ridges of Cohutta Mountain, about 18 miles northeast
of Spring Place. The spring, from which the resort takes its name,
was known to the early settlers of Murray county; but it seemed not
to have attracted attention until about 50 years ago, when the first
log cabin was built near the spring. Since that time it has been
much visited in the summer months by the people from Dalton and
the surrounding country, who have constructed small cottages in
the vicinity of the spring, for the accommodation of their families.
These cottages, together with one or two small boarding-houses
near by, are all the improvements about the spring. The location
of Cohutta Springs is surpassed by but few summer resorts in the
State, from a scenic point of view. It is within less than three miles
of Grassy Mountain, which has an altitude of nearly 4,000 feet above
sea-level; and it is only a short distance from some picturesque
gorges and beautiful water-falls.

The spring furnishes only three gallons of water per minute. The
water, which throws down a rather copious precipitate of iron oxide,
issues from a small fissure in the dark pyrytiferous Cambrian shales.

~ An analysis of the water from the spring, by Dr. Edgar Everhart,
Chemist of the Geological Survey of Georgia, is as follows: —

Parts per Grains per

Constituents Determined Million U. S. Gallon
Silicahean i, bas Gl S MR0v. e S S T 15.00 .875
Sulbhli Triomidemnii., s b Wikl ih st (A .381
Carbon SDioxidest St AL S iuii ey 28.00 1.633
ChIGEIMe N o & o e et ts e el et 7.00 .408
Iron'Sesqni-osxidett i amianih sy 10. 44 .609
AdGETI A R L e e A et T .25 .073
VE oy TR TR L e o A R = e A . 5.81 .339
Magnesia .......... R IS e o N 3.20 .187
BRI L et S (3 SRR e (LU 2.05 .120
SOdAN e e e St 7.09 I3

Probable Combinations
Potassinm/Chiofide .. ool v o0y 2 il 3.25 .1go
Sodium Chloride . . .. ... A T TG 8.98 .524
Sodium Sulphate .. ... A B AR e 5.34 31T

Magnesium Sulphate ............... : 0.87 .051
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Parts per Grains per
Million U. S. Gallon
Magnesium Carbonate. ....... oo, 6.11 .356
Al TR C AT DO AR 3 e eira e et s oints 10.37 .605
Alnminum, Stulphate il e o lias ). 4.19 .244
16 g0yt (@50 [an N {2 IRl i o s RS SR A TR A .883
MotalhSolid sEaNtr i ot et s A, s 69.25 4.039
Eree (Carbon DHORIAE wuierodas o s ssivaimie I4.51 .846

Hampron Serinc. — This spring is located along the edge of a
deep, narrow hollow or gorge, about one mile east of Cohutta
Spring. The spring is a small chalybeate spring flowing less than
two gallons of water per minute. The only improvements near the
spring are a few ill-constructed cottages, owned by individuals, who
move their families to the spring for a short time during the hot
summer months.

The character of the water is shown by the following analysis,
made by Dr. Edgar Everhart, in the laboratory of the Geological
Survey of Georgia:—

Parts per Grains per

Constituents Determined Million U. S. Gallon
R e e e e T2herc .744
Sulphurdlrioxide s s s S m o o 6.12 .357
Carbet DioxXide it ta v a2 ik neras - 24.40 I.423
(Chlonimes e R e it 6.30 .367
IremES esai=ox deMNEER AR i = 9.66 .563
yauaharthin RS Vet CRRe e B e B S I.45 .085
T R e it 2 s P ey e e e 4.50 .262
Maghesia Lo s e e s 2.61 .152
Potashc it oS SRS S St dts e 1.55 .090
e gl Bt 0t S s b P E M) 5.08 .206

Probable Combinations
Potassinm ChIGEde mni i s iatas st - 2.44 .142
Sodium  Chleride .-raalisadin s snivesies 8.45 .493
SoditmiSulphate Colase: i s s vadate I.39 .081
Magnesium Sulphate .......cveviunns 3.15 .184
Magnesium. Carbonate ... .... veveves 3.27 STCLT
Calciumy \Gatbonate s . ot TG o e 8.03 .468
Alnminum Sulphate ...cv 0. s ovmnones 4.86 .283
IEonCatbonate s ST L ok e 3 14.00 .816

ANETE AT R S S e 58.34 3.442
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EVERETT SPRING. — Everett Spring is in the extreme northern
part of Floyd county, about six miles west of Reeves, a small station
on the Southern Railway. It is located in a narrow, picturesque val-
ley between Horn and John Mountains, near the highway leading
from Armuchee Valley to Rome. The spring is of local reputation
only, and has no improvements near, except a farm-house and a
small country store. The water emerges as a stream from the Car-
boniferous shale. The flow, which is said to be but little affected by
the seasons, is less than one gallon a minute.

An analysis of the water, made by Dr. Edgar Everhart, in the
laboratory of the Geological Survey of Georgia, is as follows: —

Parts per  Grains per
Constituents Determined Million U. S. Gallon
o] ek e e e e i 20.50 1.196
SulphurtPrioxtde s ol snlas S Tt 8.86 W 5L7
Earbon Bhoxide s el Gl I iR e & I31.00 7.640
Phosphoriis! Pentoxide (. v = less = o vivie o trace trace
ArSenicl Tl I ARV b e C D e trace trace
Rl Orme s S S s o e e 10.20 .595
Tron Sesqui-OXIA! « vt s a s s oo b 7120 .420
Al A R R R R 3.40 .198
33T (S A AR o bl g ) e e o N 2o 90. 40 5.272
Magniesiaglvale aae M g PSR I2.20 71T
Potashile b el e e S 2.83 .165
Manganese .. s 0 Uil fae i, trace trace
e e e R s 11.82 .689
Probable Combinations

Potzssiitmp@hloride il s bl sty 4.48 .2601
Sodt ERIOrIA€ .« o son sy o 4o o s 13.28 .780
Sodium Phosphate: & < & cociain e s o, trace trace
SO S ETHEC e s o s aeis trace trace
Sadingt SHIphate 2 . s v aa s 1.52 .089
SodivmiGarhenate | 5.0 L5 Lt SITE T 7.04 411
Magnesium:/Carbonate .. ... .u.. oo, 25.62 I.494
Calcium Carbondfe - : ;. vl svnen, 161.03 9.311I
Alpminum Sulphate - .. oeivcies e 11.40 .665
TeaiCarbonates el o s s s T o 10.44 .609
Manganese Carbgnate . . ... abeiaicn trace trace

Petal S o hide s eI e T el 255.31 14.889

Eree Carben Dioxide .. .\ ;e iveie o5 e s 39.67 2:314
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RoraND SpriNGs. — These springs, which have long been known
as a summet resort, are situated in a broken, hilly country in Bar-
tow county, six miles northeast of Cartersville. Prior to the Civil.
War, Roland Springs was one of the most important resorts in the
State. White, in his Statistics of Georgla published in 1849, it
speaking of these springs, says:— “Roland Springs are too well
known to need a particular description. They are becoming every
season the center of fashion. Multitudes from every part of the
State resort here, to partake of the excellent water as well as the
liberal fare of the worthy proprietor.”

In recent years, this resort has lost its former popularity. The
buildings, which were said to have accommodated at one time as
many as 600 guests, have all been destroyed, with the exception of
one or two, which are now badly in need of repair. The resort is at
present only occasionally visited. The people from Bartow and the
surrounding counties now rarely frequent the springs. There are
two main springs, each furnishing about the same quantity and
quality of water. They are both rather bold chalybeate springs,
issuing from fissures in a coarse granite, which seems to be an in-
trusive mass penetrating the Cambrian quartzites. The water has
the peculiar taste of iron compounds; and, upon standing, it yields
a rather copious precipitate of iron hydrate.

The following analysis by Dr. Edgar Everhart, Chemist of the
Geological Survey of Georgia, was made from a sample of the water
taken from the stone-curbed spring, a short distance north of the
building ; —

Parts ner Grains per

Constituents Determined Million U. S. Gallon
Silfeanileon o 1l s T SR e S N 41.50 2.420
SulphiiciTtioxide: . LIRS a ey 6.80 .397
GatbonDioxide 05 56 oo nton 2 L0 138.60 8.003
Phosphorus Pentoxide ...ccsvicevnisy trace trace
CRIGHINE T il oo s s b5 v aiv e st aves ot 4.76 .278
Iron Sesqui-oxide ...... s ide e e 5.40 <315
U TR O e G s o efaiia e 0.50 .029
E3TRE T b e AN ORI S AN S G ot sl 1.528

Magnesia ipsan mele s B B s e e 5.01 .345
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Parts per  , Grains per
Million U. S. Gallon |

Magganons Oxide i s vaeeaisa . o s sun 0.20 .012
DAL LR g alpr o St oa Rt R R A 352 .205
O A e e o i s 15.90 .927
Probable Combinations
Patassitun Chleride . s i o aeiii s o o 5.58 .325
SodiumiCiletider: S a2 e St 3.46 . 196
Sadiam! Phiosphates S h AL nii L trace trace
Sodifm Sulphate . o ol en st i 9.99 .583
SodiamiCashonate i o il in s s 16.60 .068
Magnesium Carbonate: .. c.cvessicncea 12.41 ]
@a]ErHms Carbanate S Een e S, 46.80 2.739
AlumintimbSulphaterth o oe SN STy 1.67 .097
Manganese Carbonate .......ccveo.es 0.32 .019
Iron'Carbonate -y s iihisuvemavie vas 7.83 .457
oIt Selidshna s L e e 146.16 8.528
Free Carbon Dioxide - .oopniniasios 101.52 5.020
BreLioGrarHY,

Statistics of Georgia, by George White, 1849.

Mineral Springs of the United States and Canada, by Geo. E. Wal-
ton, 1872.

Mineral Springs of North America, by J. J. Moorman, 1873.

Mineral Springs of the United States, by A. C. Peale, Bull. U. S.
Geological Survey, No. 32, pp. 81-8s.

Mineral Waters of the United States and their Therapeutic Uses, by
James K. Crook, 18909.

The Mineral Springs of Georgia, by J. R. Duggan, M.D., 1881.



CHAPTER XII

EXPERIMENT RELATING TO PROBLEMS OF WELL
CONTAMINATION AT QUITMAN, GA.!

INTRODUCTION

During the summer of 1903, a boring for a deep well, constructed
by the town of Quitman, Ga., to improve its water-supply, pene-
trated, at a depth of 123 feet from the surface, in limestone, what
appeared to be a cavity 634 feet deep. Immediately after the cavity
had been penetrated by the drill the water rose to within 77 feet of
the surface, at which point it remained. In extending the bore hole
beyond this depth it was found that all of the water forced into the
well to carry out the drillings, and also the drillings themselves,
appeared to pass off by the cavity. It was further discovered that
any quantity of water, however great, that was forced into the bore
hole, did not raise the level of the water in the well above 77 feet,
and, on the other hand, that continuous pumping was equally inef-
fective in lowering the level.

After the sinking of the well to a second water-bearing stratum, at
a depth of 321 feet, another well was constructed with a view of test-
ing more fully the water-carrying capacity of the underground
cavity, which was supposed to be a channel of a large subterranean
stream. The second well, 6 inches in diameter, was put down a few
hundred yards southwest of the first well, and only a few feet from
the margin of Russell Pond, a small body of stagnant water occupy-

I This paper was first pubjished by the U. S. Geological Survey in water-supply and irrigation
paper No. 110, 1905.
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ing a nearly circular depression having the appearance of a partially
filled lime sink. This well having been extended to the cavernous
limestone, a canal was dug to connect it with the pond, and the water
was allowed to flow from the pond into the well. The pond, which
contained about one-half million gallons of water, was drained by
the well in a few hours, without apparently affecting the level of the
water in the bore hole, which remained constant at 77 feet from the
surface. This test was conclusive to the town authorities that the
underground cavity had a capacity to carry off an illimitable amount
of water, and it was at ohce suggested that the town might be able
to make use of this so-called underground stream for sewage dis-
posal. This suggestion was soon taken up by the press of south
Georgia, and within a short time Governor Terrell received a num-
ber of letters importuning him to interfere to prevent the Quitman
authorities from using deep wells for sewerage purposes.

At the request of the Governor, the writer, who at that time was
engaged in the study of the underground waters of Georgia for the
State and the United States Geological Survey, made a trip to Quit-
man to investigate the reports and, if they should be found true,
to point out to the people of Quitman the possibility that such a sew-
erage system might contaminate the wells and springs in that region.
When the writer arrived at Quitman he found that the town authori-
ties were seriously considering the question of disposing of the sew-
age as reported. They were willing, however, to give up the idea of
using the supposed underground stream for sewerage purposes if it
could be shown that such use would prove injurious in any way
whatever. Furthermore, they were willing to cooperate with the
State and the United States surveys by paying the greater part of
the expense of any experiments that might be necessary to establish
this fact. :

After some delay, arrangements were finally made with the United
States Geological Survey for conducting an experiment to determine
the possibility of contamination of adjacent wells and springs, the
plan adopted for this purpose being what is known as the chlorine
method of tracing underground watercourses.

The well into which the chlorine (sodium chloride, common salt,)
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was introduced in carrying out this experiment was the Russell
Pond well, referred to above. The well has a depth of 120 feet,
and shows the following section: —

Section of well at Russell Pond, near Quitman, Ga.

Feet
1 S OUTACESHIA % o5 L 50 ks Bl 5 s i s A vl biars 2
2 SaViaricolared elavan o 1 Lol ol B B s e b e S e 60
B S e P P s D R e 15
A3 @ Fay Sand YLy e e et e e s 43
5 Limestone (water-bearing).

" The water, which rises to within about 77 feet of the surface,
comes from the cavernous limestone found in all of the deep wells of
Quitman and vicinity. :

GEOGRAPHY AND GEOLOGY

Before the experiment is described in detail a few general notes
will be given on the geography and geology of the region, both of
which have a certain bearing on the question under consideration.

That part of South Georgia covered in conducting the Quitman
experiment lies along the Georgia-Florida line, and includes the
southern part of Brooks and the adjacent portions of Thomas and
Lowndes counties. This part of the State is comparatively level, but
in parts of Brooks county the surface is more or less rolling, and
depressions caused by lime sinks are occasionally seen. The streams,
which all flow southward, are usually sluggish, and at points in their
course frequently traverse cypress swamps of considerable extent.
The springs of the region are few in number, but are usually large.
They are generally found in or near the larger streams, and are often
submerged during the wet season.

The geology of the region is typical of the portion of south Geor-
gia that lies along the State line west of Thomasville, and that has
been described by Spencer and others. Nearly everywhere through-
out the piny woods or the cultivated fields of this section is to be
seen a superficial covering or veneer of fine sand, which at some
points attains a thickness of 2 feet or more. This sand corresponds
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probably to McGee's Columbia formation, as it lies directly upon
the orange and reddish Lafayette clays.

The Lafayette clays, which are well exposed in numerous cuts
along the Coast Line Railroad both east and west of Quitman, are
usually stratified below and massive above. On the more elevated
lands they attain a thickness of many feet, but along the larger

STATE LINE

F

Fic. 5.—Sketch Mip showing Location of the Quitman Experiment,

streams they have been partially or wholly removed by erosion so
as to expose underlying clays, which at certain points along Withla-
coochee River, notably at McIntyre Spring, contain large masses of
coral. These lower clays are probably Miocene, and belong, no
.doubt, to Langdon’s Chattahoochee group.

Beneath these Miocene clays there is a thick limestone, which is
the source of the water supply of all the deep wells at Quitman,
Boston, and Valdosta. This limestone seems to belong to Conrad’s
Vicksburg group, which, according to Dall, forms the lowest mem-
ber of the Oligocene beds in the southern Tertiary series. As is
:shown by samples of borings from deep wells, this rock is somewhat
variable in character, but seems to consist largely of thick beds of
comminuted shells and corals interlaminated with layers of hard,
-compact limestone. The upper beds of this limestone appear to be
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cavernous, for cavities, shown by the dropping of the drill, are fre-
quently found in it in the deep wells throughout the region. These
cavities are said to vary in depth from 3 to g feet, and are always
filled with water having a static head that is 40 feet or more higher
than the point at which the cavities are struck.

The order of occurrence and the approximate thickness of these
several formations are shown in the section of the Russell Pond well,
above given. The Boston and the Quitman wells also show similar
sections. The dip of the formations is supposed to be toward the
south at a few feet per mile.

DESCRIPTION OF EXPERIMENT

The chlorine method of tracing underground streams, as carried
out in the Quitman experiment, was adopted at the suggestion of
Prof. C. S. Slichter, consulting engineer of the United States Geo-
logical Survey.

A reconnoissance topographic survey of the region surrounding
Quitman was made, with the view of finding all springs and wells
whose waters stood at a lower level than the water in the Russell
Pond well, where the salt was to be introduced, altitudes being de-
termined by aneroid barometer. From all such springs samples of
water were collected for determination of the amount of chlorine
present. FEach of the springs and wells thus sampled was made a
station from which, at regular intervals, samples of water were col-
lected by observers who were advised how and when to collect sam-
ples. The wvarious stations having been established and samples
collected for the determination of the normal ainount of chlorine
contained in the waters, 2 tons of salt (sodium chloride) were intro-
duced into the Russell Pond well. The salt was put into the well in
the form of solution, its introduction beginning at 8 a. m. October
15, and continuing until 8 p. m. October 20. The first ton of salt
put into the well was introduced continuously for twelve hours at
the rate of 16624 pounds an hour, while the second ton was put into
the well continuously for one hundred and twenty hours, or five
days, at the rate of 1624 pounds an hour.
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In order to introduce the salt into the well at the ahove rate and
also to insure as complete saturation of the water as possible, five
50-gallon barrels were set about 20 inches apart upon a level plat-
form at the well and connected with one another by pieces of 2-inch
iron pipe, firmly screwed into the barrels by right and left screws
cut on their opposite ends. The iron pipe was inserted into the bar-
rel nearest the well about 2 inches from the bottom, while the pipe
between each succeeding barrel was elevated about 4 inches, so that
the one uniting the last two barrels entered them about halfway up.
When everything was in readiness for the experiment to begin, each
barrel was filled with salt up to the point at which the outflow pipe
entered it. The water was then turned into the barrel farthest from
the well through a hydrant connected with the public water supply.
As the water rose in this barrel to the point of entrance of the pipe
it flowed into the next barrel, and so on until the entire chain of bar-
rels was filled. The water now being more or less completely satu-
rated, having flowed over the salt in the bottom of each barrel, was
turned into the well through a stopcock so adjusted as to deliver
the desired amount of water per minute. By a nice adjustment of
the stopcock at the well and of that at the hydrant it was found that
this plan of delivering a given amount of brine to the well in a stated
time was practically automatic, the attendant having nothing to do
except to keep the bottoms of the barrels supplied with salt.

DESCRIPTION OF STATIONS

The stations from which water was collected were seven in num-
ber and are described below. Their locations are shown by the
sketch map (fig. 5).

Station No. 1. — The station is the well at the public water-works,
1,000 feet northeast of the Russell Pond well. The well is 321 feet
deep and supplies the town with water. It is cased with 8-inch
casing to 122 feet, only a short distance above the first water-bearing
stratum. Within the 8-inch casing is inserted a 4l4-inch casing
which extends from the surface to a depth of 309 feet, at which
point it was driven securely into a hard rock so as to form what was
supposed to be a water-tight joint, cutting off all the water from the
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123-foot water-bearing stratum above. The town water supply is
pumped through this 474-inch casing from the second water-bearing
stratum, 311 feet below the surface. The second water-bearing
stratum has a static head 234 feet greater than that of the first stra-
tum. Nevertheless, it was thought that in case the 4%-inch casing
was not absolutely water-tight at the point where it was driven into
the rock, continuous pumping might lower the static head of the
water from the second stratum sufficiently to set up a current from
the stratum above, in which event sewage introduced into the upper
stratum would contaminate the lower.

Station No. 2. — This is the “Old City well,” 1,500 feet north-
east of the Russell Pond well. The well used for this station is 500
feet deep, and was completed in 1884. It was originally cased to a
point some distance below the first water-bearing stratum, but its
lower part becoming obstructed by sand or some other material, the
6-inch casing was burst by an explosive at the first water-bearing
stratum, in order to obtain water for public use. While the experi-
ment here reported was being carried on, this well, which had not
been in use for some months, was connected with the pumps at the
water-works station, so that the water might be procured at regular
intervals.

Station No. 3. — This is the Oglesby well, located at the Oglesby
Mills, three-fourths of a mile northwest of Quitman. This well was
completed in May, 1903, and is only 92 feet deep. It is 6 inches in
diameter and is cased to 78 feet. The water-bearing stratum was
struck at 87 feet, at which point, it is said, the drill dropped into a
cavity 4 feet in depth and immediately thereafter the water rose to
within 48 feet of the surface. It will here be noted that the water-
bearing stratum in the Oglesby well is much nearer the surface than
the first water-bearing stratum encountered in the wells within the
corporate limits of Quitman, and also that the static head of the
water is nearer the surface. This difference, however, is due en-
tirely to the fact that the ground at this point is lower than that at

neighboring wells, and not, as might be supposed, to the occurrence
of a different water-bearing stratum.
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Station No. 4.— This station was established at Blue Spring,
near the right bank of the Withlacoochee River, 6 miles east of Quit-
man. By aneroid measurement the spring was found to be about
on a level with the static head of the water in the Russell Pond well,
so that it seemed to be a possible outlet for the supposed under-
ground stream into which the salt was introduced. At the time the
samples were collected Blue Spring was flowing approximately 15,-
000,000 gallons in twenty-four hours. It was learned, however,
that at one time during an extremely dry season, several years ago,
the spring entirely ceased flowing.

Station No. 5.— This is McIntyre Spring, about 15 miles south-
east of Quitman, only a short distance from the Georgia-Florida
line. The spring is located partially in the Withlacoochee River and
appears to furnish a much greater volume of water than Blue Spring.
Owing to the great distance of this spring from Quitman it was
found impracticable to determine its elevation by aneroid barometer,
but judging from the fall of the river it must be several feet below
Blue Spring. A flood in the river during the time the samples were
being collected submerged Mclntyre Spring for some time, so that
only a limited number of samples were procured from this station.

Station No. 6. — This is a deep well at Boston, Thomas county,
14 miles west of Quitman. The Boston well has a depth of 290 feet
and was completed in June, 1goo. It is reported that three water-
bearing strata were penetrated in this well, at 120, 160, and 286 feet.
The static head of the water in the third water-bearing stratum is
said to be 69 feet above sea-level, which is 70 feet below the static
head of the water in the Russell Pond well.

Station No. 7. — This station is one of the deep wells at Valdosta,
17 miles east of Quitman. The well from which the samples were
taken at Valdosta was the 8-inch well, now uced to supply the city
water-works. This well is 500 feet deep, but its main water-supply
is said to come from a stratum at a depth of 260 feet, where the drill
is reported to have entered a cavity 4 feet in depth. The static head
of the water now in this well is 105 feet above sea-level, which is 24
feet below the static head of the water in the Russell Pond well.
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Additional Station. — In addition to the stations here described
there was also one kept up for a short time at the Quitman cotton
factory; but, as the well was afterwards found not to be of suffi-
cient depth to reach the water-bearing stratum into which the salt
was introduced, it has been omitted in the tables showing the vari-
ation of chlorine in the samples of water collected at the various
stations.

SAMPLES OF WATER TAKEN

-

The time at which the samples of water were taken at each sta-
tion, the intervals between samples, and the number of samples them-
selves are shown in the following table: —

Place, time, and number of samples of water taken

Interval
STATIONS Date of First Sample| between No.

Samples

Hours
WO Lo S S i st kst i || ADCE TS, T2 OO e 4 36
IO 2 T i e o D e (G o s DO S e 4 3
b [ el Bl D (WL BERh Sk o et Tzrdpime o 8 30
TN YE1 AN sl e o 5T e P Oct. 16, 6:8. M > .., 12 40
IO, Sa st o S S S ek Oct. 19, 6a. m ... 24 art
$i (R A s T e =Sy Oct. 19, 8a.m ... 24 b16
NOL g s Ao L s s st e GO S 24 3I

« Full number of samples not collected on account of high water.
b Fourteen samples lost by breakage in shipment.

CORRELATION OF WATER-BEARING STRATA

In regard to the different water-bearing strata above noted in the
Valdosta and Boston wells it might be stated that it was found im-
possible, with the meager data at hand, to correlate any of them
with the water-bearing stratum in the Russell Pond well. In the ab-
sence of other data, an attempt was made to correlate the strata by
means of chemical analyses of the water, but the results were un-
satisfactory.
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While it does not seem possible at present to cortelate any of the
strata with the Quitman stratum, into which the salt was introduced,
there is but little doubt that they all occur in the Vicksburg-Jackson
limestone. Furthermore, as previously noted, the static head of the
water in the Valdosta and Boston wells is greater than the static
head of the water in the Quitman well by 24 and 69 feet, respec-
tively. This would seem to indicate that the water-bearing strata
are not continuous throughout the entire region, or that there is a’
flow converging toward Quitman, a condition not probable.

RESULTS

Station No. 1.— The normal chlorine in the water-works well was
determined as 35.44 parts per 1,000,000. Four hours after the intro-
duction of the salt in the Russell Pond well the amount of chlorine
in the water, as shown by the samples, began to increase, reaching a
maximum of 6.80 at 8 p. m. October 135, or twelve hours after the
introduction of the salt. From this time on the water continued to
show excess of chlorine in varying quantities for about five days, or
as long as the salt water was poured in at the other well, finally sub-
siding to its normal amount on October 21.

Station No. 2.— The normal chlorine in the old Water-works
well appears to be 5.44, although a sample taken just before the ex-
periment showed 6.12. The chlorine content of the water of this
well began to rise within four hours after the introduction of the
salt, reaching a maximum of 6.97 at 8 p.m. on October 15, from
which time it gradually declined, with several fluctuations, until 8
p.m. October 19, after which it remained constant until October 21,
at its normal amount.

Station No. 3. — The normal chlorine in the Oglesby well is 5.44.
The water of this well was examined at intervals from October 15
to October 29. From October 15 to October 21 there were some
fluctuations in the amount of chlorine, which, however, appear to
have no relation to the introduction of the salt in the Russell Pond
well. At 12 p. m. on October 21 a decided rise was noticed, which
continued until 4 p. m. October 22, when it reached a maximum of
6.46. It remained at this point until 12 p. m. of the same day, after
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which it declined gradually, though with some fluctuations, until 12
p- m. October 26, when the normal was again reached.

Station No. 4. — The normal chlorine at Blue Springs appears to
be 5.78 parts per 1,000,000. Tests were conducted from October 16
to November 4, but no variations in the amount of chlorine which
could be attributed to the salt inserted at Quitman were observed.

Station No. 5. — The normal chlorine at McIntyre Spring is 5.78,
the same as at Blue Spring. Samples were taken from October 19
to November 6, but no variations in the amount of chlorine refer-
able to the introduction of salt at Quitman were noted.

Station No. 6. — The normal chlorine in the Boston well appears
to be 6.80, and no persistent variations were observed during the
interval from October 19 to November 24.

Station No. 7. — The normal chlorine in the Valdosta well is 5.44.
No variations due to the insertion of salt at Quitman were noted.

From the preceding it will be noted that only three stations —
namely, the Water-works well, the Old City well, and the Oglesby
well — show variations which can with any degree of certainty be
attributed to the effect of salt introduced in the Russell Pond well.
It will be observed that the maximum amount of chlorine in the two
wells first named occurred at 8 p. m. October 15, just twelve hours
after the first introduction of salt into the well. As both of these
wells are within a short distance of the Russell Pond well, this re-
sult would naturally be expected; yet at the same time it is difficult
to explain how the salt made its appearance in the Water-works
well, as it obtains its supply from a water-bearing stratum that lies
200 feet below the one into which the salt was introduced. It was
surmised that the casing cutting off the upper water-bearing stratum
from the one below did not form a water-tight joint at the point
where it was driven into the rock, but allowed the water to flow
downward when the pump was in action. In order to determine
whether this supposition was true or not, the following test was
made : — The pump was started and run for a few minutes when a
sample of the water was taken to determine the normal amount of
chlorine present. There was then introduced through the 8-inch cas-
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ing into the upper water-bearing stratum 15 pounds of salt in solu-
tion, and the pump was again started and run continuously for a half
hour. During the time the pump was in operation samples were
taken every five minutes. Analyses of these samples showed no in-
crease of chlorine, demonstrating that the salt had not reached the
second water-bearing stratum by the way of the suspected joint at
the lower end of the 44-inch casing elsewhere described. This test
seemed to show that the chlorine in the original experiment did not
reach the water in the second stratum by the way of any defect of the
joint at the end of the 414-inch casing. The test, however, can
hardly be considered conclusive, owing to the small amount of salt
used and the limited time the pump was operated after the salt was
introduced. It is very probable that if the amount of salt had been
larger and the samples had been taken at longer intervals, the pres-
ence of the salt would have been detected.

In regard to the Oglesby well it will be noticed that the salt was
transmitted in a northwesterly direction, notwithstanding the fact
that the general flow of underground waters of the region is sup-
posed to be southward rather than northwestward.

In addition to the variation in the amount of chlorine here ex-
plained as probably due to the presence of the salt introduced into
the Russell Pond well, there are also other variations which, with
one exception, are unexplained. The exception referred to occurred
at the old City Water-works well. The diagram for this well shows
that the amount of chlorine in the samples taken before the experi-
ment was much higher than the normal. This was probably due to
the presence of surface waters which had reached the water-bearing
stratum below through the defective casing.

CONCLUSIONS

From the notes above given on the Quitman experiment the fol-
lowing conclusions may be drawn : —

1. The so-called underground stream, in the ordinary meaning of
that term, does not exist in the wells investigated.

2. The water, which has a motion of probably not over 200 feet
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per hour, occurs in a porous, cavernous limestone, several feet in
thickness.

3. Sewage introduced into the first water-bearing stratum will
contaminate all of the wells in the vicinity that attain a depth of 120
feet or more.

4. The upper water-bearing stratum in the Water-works well is
not completely cut off from the water-bearing stratum below, so that
the water from the lower stratum is likely to be contaminated from
the stratum above.



CHAPTER XIII

BLOWING SPRINGS AND WELLS OF GEORGIA

The blowing springs and wells of Georgia may be divided for
convenience of description into two classes: (1) those in which the
air passes inward for a time, and after a short period of quiescence
reverses its course; (2) those in which the amount of the air is
constant and moves in one direction only. One of the best illustra-
tions of the former class of springs is the Grant Blowing Spring
near Chattanooga, a description of which is as follows: —

Tue GrRANT BLowING SPRING is located at the base of Lookout
Mountain, near the Georgia-Tennessee line, about three miles
from the corporate limits of Chattanooga. The spring has long
been known, and is much frequented by tourists visiting Chatta-
nooga. It may be reached by the Alton Park electric cars, which
stop only a few hundred yards north of the spring, or by the Chat-
tanooga Southern Railway. The proximity of the spring to Chat-
tanooga and its accessibility have doubtless added much to its no-
toriety.

In general appearance, the spring is not unlike many other bold
springs met with along the eastern base of Lookout Mountain. It
flows from a fissure, at the base of a limestone bluff, forming a good
sized stream. The spring itself reveals but little evidence of the
phenomenon for which it is noted. Nevertheless, the phenomenon
can readily be detected by holding a smouldering match or lighted
paper near the opening from which the water flows. The motion
of the air is to be seen in its full force at an opening in the bluff
above, about forty feet distant; and at an elevation of ten or fifteen
feet above the spring. At this opening, which leads down to the

(296)



THE UNDERGROUND WATERS OF GEORGIA

COUNTY, GEORGIA. THE AGITATED LEAVES ABOVE THE MOUTH OF THE CAVE SHOW

THE EFFECT OF TIHE ESCAPING CURRENT OF AIR.




BLOWING SPRINGS AND WELLS OF GEORGIA 297

stream supplying the spring, there is, at times, a strong current of
air passing inward or outward, depending on the atmospheric con-
ditions hereafter to be discussed. The writer was informed by Mr.
W. H. Grant, the present owner of the spring, that the opening,
above referred to, was formerly of sufficient size to admit the body
of a man, and furthermore that he, together with a civil engineer
some years ago, entered the opening which leads into a cave having
large chambers fifteen feet or more in height. The distance, to
which the cave was explored by Mr. Grant and his companion, was
not measured, but it was estimated to be nearly a mile. The direc-
tion of the cave is said to extend southward parallel with Lookout
Mountain. Mr. Grant reported that they noticed no current of air
in the cave. This, however, may be accounted for by their using a
lantern, which would not be affected except by a strong draught.
The stream forming the spring was found traversing the cave, as
far as the exploration extended; and many stalactites and stalag-
mites were reported in the larger chambers.

The formation, in which the cave occurs and from which the
spring flows, is one of the lower members of the Carboniferous
rocks, known as the Bangor limestone. It consists of very pure,
heavy-bedded blue or gray limestone, which attains a thickness, in
the neighborhood of Chattanooga, of about 8oo feet. In the imme-
diate vicinity of the blowing spring, the Bangor limestone dips at a
low angle westward toward the axis of Lookout Mountain. It
forms the base of the mountain, and, in places, extends 400 feet
or more up its slope, the last outcropping being seen only a short
distance below the first line of sandstone bluffs. Underlying the
Bangor limestone and extending down to the Devonian black shale
below, is about 200 feet of siliceous limestone, belonging to the for-
mation known as the Fort Payne chert. Both of these formations
are highly soluble in carbonated waters; and they frequently give
rise to limestone sinks and caves of greater or less extent. This is
especially true of the former, which contains but little silica or other
insoluble material.
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At the writer’s suggestion, Mr. Grant made a series of observa-
tions on the blowing spring in order to determine the time and di-
rection of the air currents together with the relative temperature of
the water flowing from the spring and the outside air. The results
of the observations, which extended from December 21 to Decem-
ber 26, 1903, inclusive, are embodied in the following table: —

TaBrE No. 1
DATE TIME | TEMPERATURE DIRECTION OF WIND
A.M, | P. M. Air Water In Out
Dec 17 8 44° 38° Strong
19 9 42° 50° Very weak
20 8 46° 51° Strong
20 4 44° 51° Not so strong
21 8 46° 52° Weak
21 | noon 50° 55° Strong
o 4 48° 55° Strong
22 8 36° 54° Strong
22 | noon 52° 56° No current
22 4 46° 56° Weak current
23 8 43° 56° Strong -
23 | noon 42° 54° Strong
23 4 40° 56° Strong
24 8 279 53° Strong
24 | noon 38° 54° Strong
24 4 33" 55° Strong
25 8 28° 52° Strong
25 4 38° 56° Not so strong
25 10 30° 55° Strong
26 4 26° 54° Very strong

The following barometric readings, furnished by Mr. L. M. Tin-
dell, Officer-in-charge, U. S. Weather Bureau, Chattanooga, Tenn.,
show the variations of the atmospheric pressure during the time
of Mr. Grant’s observations: —
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TABLE No. 2

Hourly Barometric readings, U. S. Weather Bureau, Chattanooga,
Tenn., December 17 to 26, 1905, Inclusive

Hour 17 18 19 20 21 22 23 24 ‘ 25

29 37 |29.26 [20.21 |29.20 |28 85 |29 30 |29.09 29.35 |29 42 [20.42
.36 27 22 21 87 30 .07 .36 .42 .45
.36 .28 .24 .20 .90 .30 | .06 .34 .42 .45
.36 .26 24 .19 .42 .30 .08 .34 42 .45
.36 .26 .25 18 .94 .33 .09 S 42 45

: .25 26 | .08 .97 .33 .13 | .35| .43 | .45

A7 .24 26 .10 1 [ I3 36 || 43 .44

.33 .24 .28 12 (29 02 34 A6 2 .44 -45

.39 .25 28 .10 .04 .34 .20 .39 45 .47

.40 | .25 28 | o5 05 34 24 | .39 44 | .47

.38 25 |26 1]5 ozt i o5tk tigz (g .38 43 | .45

.36 2l .24 (28 gg .05 .28 .25 ] .40 41

A .05 .24 .24 .36 38 .37

m,. .32 20 52 92 ob 22 .24 .36 .38 .35

i e 31 .20 .22 .62 .08 .22 26 .36 .38 .34

e bl [ R .19 22 .94 10 .21 .26 .36 .39 .33

.32 .19 22 92 .13 19 28 a3 .40 .33

a2 %0 .24 .83 .18 .19 29 .40 .42 .33

.31 .19 24 .81 .21 .19 .30 .41 .43 .32

.24 .18 .32 .42 44 .32

.30 .22 23 .85 .25 .15 .33 44 | .45 232

30 .23 23 85 .29 .14 .34 A4 | 45 .32

-29 23 -39 [\ .85 29 | .11 .33 43| .45 | .33

27 23 .24 84 .29 [ .06 -33 42 45 .32
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Browine CAVE oF DEcarur County. — Another phenomenon,
which may be classed with blowing springs of the first class, is the
Blowing Cave of Decatur county, located about ten miles north of
Whigham. This cave occurs in the upper layers of the Vicksburg-
Jackson limestone, a calcareous formation of great extent, consti-
tuting one of the most important divisions of the Tertiary rocks of
South Georgia. The formation is noted for its large springs, and,
also, for its numerous limesinks and underground streams.” It con-
sists mainly of porous fossiliferous limestone, which has a gradual
dip to the southward.

The Blowing Cave is situated in a typical Vicksburg-Jackson lime-
stone-sink region, about three quarters of a mile distant from what
is known as the Water Falls, a deep circular limesink into which a
good sized stream cascades and disappears underground. In the
immediate vicinity of the cave, which is located in a cultivated field,
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the surface is somewhat undulating, due apparently to surface ero-
sion. A clump of hickories and pines marks the exact spot of the
Blowing Cave. It is situated on the side of a shallow, somewhat
circular limesink, about 1oo feet in diameter and less than zo feet
deep. On the south slope of the sink, just above the cave, is an ex-
posure of limestone forming layers two feet or more in thickness.
The Blowing Cave itself is very inconspicuous in its quiescent
state, and might be taken for a rabbit’s burrow. It is said that its
opening, now choked with stones and partially decomposed leaves,
was formerly much larger, and that the phenomenon for which it
is noted, acted with greater force. At the present time, there are
visible only three small openings, or crevices, with a combined cross
sectional area of less than 5o square inches. Through these crevices,
at the time of my visit at 2 p.m., December 12, 1905, the air was
passing outward with such force, that leaves and other light material
thrown into the opening were immediately blown out. The air
within was much colder than the outside air, and it readily con-
densed the breath of a person standing near the cave. As the early
morning was chilly and the afternoon was warm, I would say that
the outflowing air more nearly approached the former temperature
than the latter. However, as I had no thermometer, I was unable to
verify this statement. The sound produced by the air escaping from
the opening was to be distinctly heard thirty feet away. I was in-
formed by a colored man, who lived near by, that the air passed into
the cave in the forenoon and reversed its direction in the afternoon.
No definite information was secured, relative to the atmospheric
conditions during the inflowing and outflowing of the air, but,
judging from the general statement made by the colored man, the

action of the air is governed by the daily variation of atmospheric
pressure.

Tue Bostoxn WELL. — The Boston deep well belongs to the sec-
ond class of blowing wells, namely, wells in which the direction of
the air is in only one direction. Boston, the town in which the well
is located, is on the Atlantic Coast Line Railroad, in the southeastern
part of Thomas county, 12 miles east of Thomasville. It has an
elevation of 198 feet above sea-level. The surface of the surround-
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ing country is comparatively level, though limesinks, produced by
the subterranean streams are occasionally met with. The prevailing
rock of the region is Vicksburg-Jackson limestone, overlain by a
considerable thickness of clay and sand, the upper part of which
seems to be Lafayette, while the lower part is probably Altamaha
grit.  The thickness of these sands and clays in the Boston well is
go feet; but, at many places near the streams west of Boston, they
have been removed by erosion, and the Vicksburg-Jackson limestone
appears at the surface. '

The Boston deep well, which is six inches in diameter, has a depth
of 2go feet. Water was reported at 120, 160 and 286 feet, respec-
tively. The main water-supply at present is said to come from a
subterranean stream in the limestone, at 120 feet. The casing ex-
tends to 110 feet. The static head of the water in the well, when
completed, was 128 feet from the surface, or eight feet below the
subterranean stream. Shortly aiter the completion of the well, M.
W. Z. Brantley, the mayor of the town, discovered that there was a
continuous draft of air passing down the casing; and, by placing
his ear near the mouth of the well, he was able to detect a sound
like running water. This indraft, Mr. Brantley reports, was quite
strong; and it continued as long as the well was left open. I was
unable to verify Mr. Brantley’s statement at the time of my visit,
owing to the well being connected with the pump which supplies the
town with water.

A similar well to the above, though exhibiting no sucking phe-
nomenon, is the first deep well put down at Quitman. This well
penetrated, at a depth of go feet from the surface, a cavity in the
Vicksburg-Jackson limestone, three feet deep, in which flows a
swift stream, that could be distinctly heard several yards from the
mouth of the well.

Tur Lester WELL. — This well, reported by Mr. William Mil-
ler, is also similar to the Boston well. It occurs on Mr. B. E. Les-
ter’'s plantation, 20 miles south of Thomasville, near Iamonia lake.
Mr. Miller, in describing this well, says that, at the depth of 154
feet, he struck a stream of water running so swiftly, that he could
not pass a 2-pound iron plumb-bob, attached to a fishing-line,
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through it. He reports blowing crevices in the well at 87, 124 and
144 feet. When the well was being bored, the air from each of
these cavities is said to have passed in, in the forenoon, and out, in
the afternoon; but, after the completion of the well to the swift
moving, subterranean stream, the air ceased to pass outward, but
was sucked in, with a strong, steady pull, drawing the flame and
smoke of a torch down the casing when held six inches above its
opening. This well is cased to 70 feet, below which point it is said
to penetrate a soft white limestone.

Forest FaLLs. — Forest Falls is located in Decatur county, seven
miles north of Whigham, and about three miles south of Blowing
Cave. The geological conditions, met with in the vicinity of the
Falls are practically the same as at Blowing Cave. The surface is
somewhat rolling; and, with the exception of a superficial layer of
sands and clays, about 30 feet in thickness, the formation consists
of Vicksburg-Jackson limestone. The height of the falls is about
70 feet, and the water makes its descent in a single plunge. The
stream forming the falls is small, furnishing not over 400 cubic
feet of water per minute. The water, after its descent into the
somewhat funnel-shaped limestone sink, makes its escape, as a rap-
idly flowing stream, into a subterranean opening a few yards to the
south, and about eight feet below the base of the falls. At the time
of my visit, the rapidly flowing water filled the mouth of this sub-
terranean opening with the exception of a space of about four inches.
A pine torch, held near the opening, showed a perceptible and con-
stant indraft of air. Almost immediately underneath the falls and
at an elevation of about 12 feet above this opening, is a second open-
ing, which is apparently an additional outlet to the limesink when
the stream is swollen by heavy rains. The latter opening, like the
former, also showed an indraft of air. Directly in front of the falls,
as well as at each side, there is a strong current of air, both outward
and upward. An attempt was made, by the use of an aneroid ba-
rometer, to ascertain the difference between the air pressure at the
base of the limestone sink and the air outside of the influence of the
falls; but, owing to the poor condition of the instrument used, the
results were unsatisfactory.
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BussrinGg SpriNGs. — These springs, which may be classed with
continuous blowing springs, are confined chiefly to the Knox dolo-
mite series of Silurio-Cambrian rocks of Northwest Georgia. They
often furnish a considerable volume of water, which almost inva-
riably boils up through a bed of white sand. A good illustration
of the bubbling springs, here referred to, is the Lukens Spring,
located near the Southern Railway in Whitfield county, one mile
south of Dalton. The spring is quite large; and it is reported to
furnish several hundred gallons of water per minute. The bottom
of the spring is covered with a layer of white sand, which the water
continuously agitates, as it forces it way upward through many
small openings. Coming up with the water, at somewhat irregular
intervals, are numerous bubbles of air. The total volume of air .
forced up in twenty-four hours is considerable, and only a short
time is required to collect a sufficient amount for examination. As
far as I was able to learn, the escape of air was quite constant, and
unaffected by atmospheric conditions.

Another bubbling spring of like nature is the Kerr Spring in Bar-
tow county, about half-a-mile south of Hall station. The conditions
and the phenomenon here exhibited are so similar to those at the
Lukens Spring, that it is unnecessary to describe them.

Causes of Browineg SpriNcs AND WELLS. — The two classes
of blowing springs and wells above described appear to be due to
two entirely different causes. The cause of the first class of which
the Grant Blowing Spring and the Blowing Cave of Decatur county
are good types seems to be due entirely to the difference of atmos-
pheric pressure on the outside and the inside of the cave.

At the time of my first visit to the Grant Blowing Spring, I was of
the opinion that the relative temperatures of the air on the inside and
on the outside of the cave had something to do with the air cur-
rents, but the spring record furnished by Mr. Grant (see table No.
1) shows that the direction of the currents has nothing whatever to
do with these relative temperatures. That these currents are due
solely to the variation of atmospheric pressure appears to be con-
clusively demonstated by comparing tables No. 1 and No. 2.

The first of these tables shows, with only two exceptions, that at
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the time when the observations were made there was an ingoing
current. Table No. 2, which gives the barometric readings, shows
that the time of recorded ingoing currents was during the time of
increasing atmospheric pressure, and in the two exceptional cases,
which showed outgoing or no currents, the atmospheric pressure
was decreasing. In other words the outgoing currents always take
place during rising barometer, and the ingoing currents during fall-
ing barometer. As the atmospheric pressure increases daily from
4 a. m. to 10 a. m. and decreases from 10 a. m. to 4 p. m., it follows
that springs, wells and caves of this class will have an indraft in the
forenoon and an outdraft in the afternoon. If the daily variations
of atmospheric pressure were regular, the ingoing and outgoing
currents would also be regular and would take place at the same
time each day. However, as the daily maximum and minimum baro-
metric readings may vary greatly from day to day, due to approach-
ing storms or other causes, the ingoing and outgoing currents will
not always take place at the same time each day, nor will they always
act with the same energy.

In the second class of wells and springs, the constantly outgoing
or the constantly ingoing current is entirely independent of atmos-
pheric conditions. The currents whether outward or inward act
with equal energy during high or low barometer, and always move
in the same direction. The Boston and the Lester deep wells and
the Lukens and the Kerr springs are excellent examples of wells
and springs of this class. The phenomenon which -they exhibit
seems to be due entirely to the friction of the air on the rapidly mov-
ing current of water. This phenomenon is beautifully illustrated
in the Richards water blast to be found in every well equipped chem-
ical laboratory. In the Boston well, and also in the Lester well, ap-
pear almost exactly the same conditions met with in Richards water
blast. The well itself forms the inlet for the air and the rapidly
flowing stream in the subterranean channel completes the conditions
necessary for an ingoing air blast. As the air in the wells here
named is constantly drawn in, it naturally follows that it must
escape at some other point as an outgoing current, thus giving rise
to continuously blowing caves or springs, or even to bubbling springs
as the Lukens and the Kerr springs.
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It will be seen by the description of the Quitman deep well that
not all deep wells penetrating subterranean channels with swift flow-
ing streams are blowing or sucking wells. This may be accounted
for by the channel being only partially filled with water, and the air
being able to circulate freely within. The essential conditions of
continuous suction in wells is that the air once dragged into the
underground stream by the friction of the water can not again reach
the point of intake.

The current of air above noted at the entrance of the caverns at
Forest Falls is also due to the friction of the air and water, but as
the air is free to escape upward through the mouth of the limesink,
the current is feeble. In this instance if the water at the base of the
falls were to escape into a subterranean chamber and the accom-
panying air could not escape by the way of its entrance it would give
rise to a strong blast. As underground streams frequently pass
from one bed of rock to another in their subterranean course, they
no doubt often form waterfalls which possess all of the essential
conditions necessary for producing an air blast and thus give rise to
continuously blowing caves or springs.



APPENDIX A

SOURCE OF WATER SUPPLY OF CITIES AND TOWNS

In the following table, statistics relating to the sources of water
supply of 184 cities and towns of Georgia, are given. Every ordi-
nary source, including ponds, streams, springs, artesian wells, dug
wells, driven wells, and cisterns, is utilized. In general the supplies
are reported as of ample volume and of satisfactory quality. This
is especially true of the deeper wells of the Coastal Plain and of
springs. In certain valleys, however, the surface deposits are of
such a nature that not only are the underground waters likely to be
contaminated, but also, because of the nature of the material, are not
perfectly filtered. Occasionally epidemics of typhoid fever have
Leen known to occur in such localities. In many of the crystalline
rocks, especially where the soil or disintegrated rock is absent, the
water enters cracks directly without filtration, and may work its
way rapidly into wells. Except in the larger cities, however, pure
water can usually be obtained from mountain streams or springs
with very little trouble.

(307)
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Sources of waler of

[Reported

County

Locality

Most common
source

Other sources

Most satisfac-
tory source

Source of pub-
lic supply

1 | Appling.....

o0 el

3 | Baker ........

4 | Baldwin.....

10

11

13
14
15
16

17
18
19

.| Kingston

Bazley......... ..

Hazlehurst ......

Newton...........

Stephens pot-
tery.

Stilesboro.........

.| Quitman......... .
..| Pembroke.........
.| Register..........| ......

.| Waynesboro.....| .....
.| Indian Springs.

St. Mary's........

.| Satilla Bluff.....
.| Palmetto..........

Bowdon...........| ......
Carrollton.........| ......

...| Whitesburg......

Artesian wells...

Driven wells......

Artesian wells...

Springs....

.| Etowah River ...

Wells. ....iveeenenie
Cisterns ............

Artesian wells...

WellB. iioauirianinnss

Artesian wells...
do .
Springs...

Artesian wells...

Shallowr wel-ls...
Wells:.......ocn0000

INONIR: .o

Ponds.....

Springs....

Wells ...z

OG5 e,
Wells................

Shallow wells...

Driven wells....

Springs,
streams.

None. st

Artesian wells...

Neither..............

Artesian wells...

.| Springs..............

WGIE. .. (s ranimesnonen

River......ccosivves

Artesian wells...

Wells.......coonien

Wells i

Shallow wellg...| ......ccoccrmeriienrninns

Shallow wells...

.| Driven wells.....

.| Springs............

SN DT e ey

.| Artesian wells...| .....

Springs......ecomen

Artesian wells...

Springs........cceis| seeee

Wellseil, .. oeadieessl Ll

Artesian wells...

IONG :ivs:um b

Artesian wells...

Springs...
Wells ......conneinnee
TRAVEL s vialeisiiarn

Welldi <ol
Cisterns............

Artesian wells...

Well8...cccevenieens

Wells. ..i.ivaiivans

Artesian wells...
do ...

Springs ......c....
Artesian wells...

JWells......cocciineee

T bR B

3 L e R e

1The data contained in this table was first published by the U. S.
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in 1998.]
Range of | & o~
depths of | E |
wells =) a
| dods BE=
New 2 2| Material | 2273
Suffi- Source of H Eals: . 232
Om"' ciency of | Quality | contami- i‘;gg:ﬁ E_?n' n;v:?el;h 3-33 Special uses | No
supply nation | “olated 85| oceurs |B52
| b B-%
£ | =} S+ 5
2 o (& ‘B—E
2T I ==}
Ft. | Ft Ft.
20 40 !-
City-..... Ample...|Soft.......[None None..... 25 (Sand ....... Manufactur-| 1
320 07|} ing.
.|Insufl-|..do ... o el Ao 33 40| 30|Gravel,...| —16|None. ...........| 2
cient.
30 40 t
..|Ample...|...do ......] ... docs, ] e G b - JROckEL L +221...... do. 2
so0| ss0l) :
City...... 0 e SA [ S R oo d0.......c5 35 40| 40|Sand. .|Steam ...........| 4
Indi-|..do...... Hard adoyr ] do 20 50| 85|Rock. —20|None.............| &
vidual.
City......| ...do ......| Soft ...... wdoiiss «..do. 20 40| 30|Clay.. —20| Manufactur- 6
g,
............... do . Hard S s ...do .. 36 (1) P . [ et N one SEAERT R R
o HATd .. . |\veesvsesosine None......... B0 00|, 66 EHNR..,..c: |sssereen] soniisiniaseionsiiaat 8
City......| ...do s (=) pmt] KORROP (s [ e (LRI do . 120 321| 120|Clay ........ e Manufactur- 9
ing.
Indi- [Insuffi-|Soft......|..... do . Artesian| 12 80 164... do...... .|None ..........| 10
vidual.| eient. well.
OULO v | I e | PSP e 15 o (R R s Eo e e ] (0ot do. 11
Indi- [Ample...| cooeeeens| veriimmnnanns| coniit do. 15 P i 1) (el | None ....ccceuee 12
vidual.
...d0 .....|...do ......[Hard .....|None ...... cedor 4b0)| LBO0) S e e [t | s e | 18
City..c.:| .80 ......| Boft ...l Ao sl e do . 460 600/...... | Sand None 14
State ...| Limited. | Sulphur.|....do . ...do . 25 70| 30|Schist..... = KN do . 15
Indi- [Insuffi- Hard .....|..... do'l.....| ... do . 300| 500| 300|Sand. —50 | Steam 16
vidual.| ciént.
City .....| Ample...| Sulphur.|...............]| cevsenviennnn..| 480 500| 480(...ccierevsrens] +80] .. ssasianuaa| AT
x Sidail s A IS None 850 366| 365|...ccconeeeni.| 32 18
............... do . Hard o None 30 40| 85(Clay........] —20|None............| 19
Indi-|...do ...do 0 ey do . 40 60| 40|Sand —30 | Machinery.....| 20
vidual.
..do...|Insaffi-(Soft......|....do .....| River.......| 80 40| 30|Clay. —80 |Factory.........| 21
cient.
Town...|...do .....| ...do ......| ... do.....sl Creelt.......| 80 501 35'Rock........| —20!Ginning.........| 22

Geological Survey, Water-Supply and Irrigation Paper

102, 1904.
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No.| County

Locality

Most eommon
source

Other sources

Most satisfac-
tory source

Sources of pub-
lic supply

Chatham....

s 1 R

26 | Chattooga ..

26

e2 o0 deaenass

8

8

32

33

&

37

40
41

44

45 | Dade

Summerville.....

Trion factory...

.| Ball Ground.....

.| Canton.............

Athens.............

.| Whitehall.........

Bluffton...........

.| Fort Gaines......

| Argyle....as

Dupont. ...........

.| Aeworth...........

.| Austell ............

Marietta...........

.| Willacoochee ...

Doerun ............

T E T30 7 S| BRI

Grantville.........| ......

.| New England
i

ity.

Artesian wells...

o0 e s eaeans

IWells &

Springs......cocennee
Wells, ocius,.et
B0 nessassaviss

Artesian wells...

Driven wells......

Shallow wells ...

Wells ..covivniins.

Stream ......cccuie
»

Driven wella..‘....

WV ellas N

IWells il et

0 Leneeninierin

Wells ......coonvnee

Wells...........r.-
River, springs..

Springs............

) None .o

.| Wells, springs..

Springs............

H e f sy

Nones. ol | sl

Driven wells.....| ......

Nona. IR

T OTIR e vusvecsinosvnsremenn

Springs.....ave| wi

NGIE L1 = e

Springs............

Artesian wells...

OO s e s ewaaty

I WallR e

Springs.............

ST et o P

Wells'.....cooverrers

L L
River., ..t
Wells ..o

Driven wells......

| Wells..rieneniinee
A AT FULE e Tl Bl |

Springs.......c...on
Wells....ooocerrunnse

e (et

Artesian wells...

oL [

Driven wells......
Wells v e
{CFe e o a8

L SEreRm iiaaidase

Driven wells......

o B e S

Wells, .oviizeasnnsess

Springs.........uuee
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Georgia cities and towns.

Range of
depths of
wells

New
Suffi- Source of :
ciency of | Quality | contami- :‘;g?elﬁf

supply nation plated

Material
in which
water
oceurs

Owner-

Special  |no.
ship

uses

Depth to prineipal wa-
ter supply
Height of water above
(+) or below (—)
mouth of wells

From—

Ft. | Ft.
Town ...|Ample...|Soft ......|None ......| ..ccooerviennnen. | 460 480 |...... Shell-bed |.........|Steam en-| 23
gines.
o oyl s o B Sulphur.|....do ......| None......... 155 160 [ 155].......co00e0ee| +15[(None.....cc.....| 24

Indi- |..do...... Hard .....|....do......| c-ccererenrenaaas| 20 0| BlLime=| =I0|....ccoscaucressssan] 2B
vidual. stone.

3

Town ...|Ample...| ...

Indi- |Insuffi-
vidual.| cient.

40 50| 40|.............] —80Milling..........| 27

30 70| 85 Rock........ —30 |Manufaetur- | 28
ng.

40 60 | 45 Gravel....| —B80|None....
..do......|Soft .....|None.......| ...do ......... 30 70| 85|Clay........] —80|Steam ..
............ 0 e A v | e O et | | G 50| 45{Rock.......] —IB5|...ciceiirnerenseneen] 81
Indi |.do... e DSl e [ TR (0. 1 e (I 1] 36| 36 Sand.......] —30|None...........| 32

...do .....| Ample...

City .....[Insuffi-[..do ......| ... 80| ce@0vaizn | 800 L B R [ = M ot ! [ L
cient. g

..|Hard .....|..... do ......|Other w’ls| 12 15| 12|Clay........] —4|Steam boiler.| 34
............ Ample....|Soft ......|None. ......[None ........| 10 20| 20|Sand .....|......... |Railroad........ | 35
Indi- | ..do......|...do ...... do) e 0 ceaseses 20 40| 30|...do.....| —20|Steam...........| 36
..do .....| Insuffi- [..do......|..d0 | o o] 85| 150 85| —20{Steam and| 87
cient. manufac-
turing.
City ..... Ample....| ... 40 B ol vy sk kot | [Nt 0 ..| 38

Indi- | Insuffi-|....
vidual. | cient.

teryy|[<svesneiersaes eneeeeeannsee.| Deep welll| 20 i ) R ] L | e e
Indi- |Ample...| Soft.......[Seepage .| None ........| 10 16| 15|Clay.......] —T7[Milling and| 41
vidual, manufac-
turing.

s (e (9T i H0 [ e Norne......|..do .........| 30 60| 30|Gneiss..... —20 None
Olty......lwdao.......| .. do. ..ocos WA s shed | S0 e o 30 400] - B0|CLAY ..k sere|orersrens esenni@O dasannrare 43

3§ 1o 1 | AR [, [, Y JORT R —=do.c.......| =20 L J S [ e | e | A do..........| 4
vidual.

...do....|Ample...| Hard .....| ...d0 ........ sddoisasssd 80 60| 35| Lime= [.uvrrs faurens 40 iiaai| 4B

None ...
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Sources of water of
% Most common Most satisfac- | Source of pub-
No. | County. Locality. bty Other sources. toby BOUTEE, lie auppl]:r?
46 | Dade ......... Trenton ..........| Wells ...| Springs............| Wells
47 | Decatur ..... Attapulgus......| -..... do . A D SR [ERE do . Wells
48 ...do ........| Bainbridge ......| Artesian wells...| Shallow wells...| Artesian wells...| Artesian wells
49 ...do. Brinson............ Wells.......xc....; Nome........ocorens Wells Wells
B0 et do . CHIMAR  vvesansssss ....do T P ARCe LT [ sty 0 v hession | do
Bl P do ........| Donalsonville...| ...... A0 envnenenhvon sl e ] e do . ...do
52 ...do ... ...| Faceville..........| -.....do ..do. ..do.
53 | DeKalb......| Clarkston ........[ ...... s=-d0, 1 e e
54 SR LT BT 1 s T 28057
55 | Dodge ........| Eastman, Artesian Wells...| Shallow wells...| Artesian wells...| Artesian wells...
56 | ' Dodly...cn | Arabi i e do . T (e (AT | 1 ...do ...
57 ...do. Pinehurst .......| Wells. ...............| Artesian wells..| ......do . e i [ RO R L
58 ..do. Richwood......... Artesian Wells..| Shallow wells...| ...... B0 s reinsnsmizes L [ e
59 ...do . Vienna ............| seees do . SINONE. oot | @8 bt e Q0 isans
60 | Dougherty..| Albany ...........| ......do ...............| Shallow wells...| ......do . ...do.
61 | Douglas ..... Douglasville....| Wells.................| Springs............ Wellsr oo, sl Redlas Sl sl
62 | Early......... Blakely...........| Artesian Wells .| Shallow wells...| Artesian wells...| Artesian wells
63 | Elbart.......} Bowman..........| Wells ................| None ..............| Wells................. Wells. .....oioiminn
i
64 | .... do........| Elberton........... s L p A e e do . ey St
65 | Emanuel....| Adrian ............| -..... ... Artesian wells..| Artesian wells...| Artesian wells...
66 | Emanuel....| Summit............| ......do .. | None Wells................ Wells 2 tatnow.
67 | Fannin ...... Blueridge......... serne O Sorimgs.........0 Lo do. el
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Georgin cities and towns.

of
depths of
wells.

Material
in which
water
oceurs.

New
Suffi- Source of £
ciency of | Quality. | contam- f:!?&lg?
supply. ination. plated.

Owner-

Special
ship. No.

uses.

Depth to principal wa-
ter supply
Height of water above
(-+) or below (—)
mouth of wells.

1 3 From—
<
3

Insuffi- |Hard .....|None ...... None........ 60]...... | Lime- —18|None ............. 46
cient, stone.

1 v Dl s e S A 0 e 0 i) w0 ] B0 60| 60/Sand.......[ —30]...... G R | U e
vidual.

City.....| Ample...[Hard ..... do ....|..do.....| T00]| 1,825] 280]... do.....| —50/Steam and| 48
manufac-
turing.

Indi- |..do.....|..do....|do....}..do.....| 85 40
vidual.

49

:fl0 ..., Arpleit |y ] e 0 oo | B 45
sl M ey b2 0¥ o Lo L = i O o S 35| 35|Sand........|.........| Machinery.....| 52

Indi- | Ample...| Hard.....|None .......None ........| 20 401...... COlay .......| —15|None............| B8
vidual.

w0 ulaido iy Boftnalmadern g, From At-| 385 A0} B0 v e | e (L PO (R
lanta.

City ......|...do ......|Hard ..... A0S0 v None........| 680].........| 680|Sand........ —120 | Manufactur- | 55
ing.

Indi- |..do......|..do.....]..do ........ wdo.......| 200] 288) 288|...do......J.cccurn Steam ...........]| 56
vidual.

o ... Soft ......|.do ........] O .osnees | 20 B5] S0 Clay ...l ciornn | ccincinismissinas] BT

Indi- | ..do..... Hard ..... il @ erianeny w0 viiiinnns| 170 200| 170(.....do ......,] —40|None............| 58
vidual.

Town...| Insuffi- |..do......|..do .......|..do .........| 180| 200| 180|Rock.......| —12|Manufactur-| &9
cient. ing.

wdo .
wdo .
R [ st
= IFSE [ (1555

City Ample....

City ... | ..

Indis oo
vidual.

0 1, TSR] RSN o [ ., ro Seepage ..| Spring...... 12| 150| 30|Granite..| —10|Milling .........] 64

..|Ample....|Iron ......|None......| None......... 300 350( 300|Sand......| —60|Milling and| 65
manufac-
' turing.

Indi- | .ene. Hard.--.|..do........ w0/ cearaes|| | 1D 85| 18|Clay . «ofuerenia idedieieses]) 66
vidual.

--do...| Insuffi- |Soft .....| ... do,-.. |Stream.....| 20 70| 380|Schist....| —20| Manufac- 67
cient. turing.
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Sources of water of

County.

Locality.

Most common
source.

Other sources.

Most satisfac-
tory source.

Source of pub-
lic supply.

69

70

71

73
4

5
76

9

81

Hall..

Gwinnett.... ‘ Buford

J [ T,

Habersham
bR

SRR | S

Haralson....

.| Cavesprings ....

\
| Sugar Valler...

‘ Penfield ...........

| Unionpoint ......| ...

Whiteplains .....

«..| Duluth

|
Sewanee

Bellton............

Tallapoosa........

Lindale.......cceee| waau

Springs......ccccue.
(e

Wells.................

(RIveEL

.| Wells.......coveianes

e o] L

Artesian wells...

Wells: o

NGBS .. coots dned

Wells, springs..

Springs............

Walla o Txarn i)

|
‘ RiVET . oiiiiiciionses

Wells........ccooun.

Artesian wells...

s ael O A N

(i PR o e rs,

[N B

Artesian wells...

Sl o P et ey

.| Springs, creeks
.| SOrIngSs...ccocianes| cunis
S e e o

Bremen............

.| Creeks...
.| Wells....
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Georgia cities and towns

Range of | 4 v
depths of | 2 2~
wells. | = 4l
=4 4 9
{ New ‘'S53| Material (22 &
Suffi- Source of 4 BB ¢ A a0 :
Owner- . : | supplies -£ &| inwhich | §= Special
ship. clenc:ivof Quality. Gg’é’:‘:" contem- 22| water Z8% uses. No.
supply. plated. 8 § occurs. |3 '5.":5
| = =2
E L B ETE
@ Chad
= = |A =
Ft.

Ft. I Ft.
Indi- |Ample...|Hard.....|None..... | None ....... 20 40/ 30/ Clay......| —20/' Manufaec- 68
vidual. ‘ turing.

Town il . iB0.ve | =vi@0sasa] wssidon s venei A0 annaes 40 60| 45 Lime-
| stone | —30| None ....

Indi |....do.....|Alkaline|..... do.: .| wee.do... 40 50| 30| Mica
vidual. ‘ schist...| “—80]....

{ 25( B0[) |
30 Gneiss ... | —80, Manufac- 7
} 300 2300 ‘ turing.

INGi=! |t siives bros Q0= s | sescs ¥i Pt BT, PSR 25 30| 25 Gneiss..... —15 None cees weae.| T2
vidual.

«..do....| Ample...| ...do....| Drainage | Stream..... 20 35 25“ oo @0 voa| —AB sesasesdoiini| T8

wr-do-... | .o..do.. ... |Hard..  |None ..... None - ..... | 350( 460 460(Sand....... +28 Manufac- 4
| turing.

vonnes|savensen | 465 cicceiisnisne| 132 Boiler...coeaee. | 76

20/ 30/ 20|Clay-.......,. —20, Manufac- %
‘ turing.

Indi- |...do.....[..cd0oi..n] ceeeee do.. . | =wiidol . 30 35 25|Lime- —20! Machinery. . i
vidual. stone,

s -80---| ... A6. .- | S0 ... 0} rheol dwmess do ..... 40 70/ 50 Rock-... —15 Manufac- 78
turing.

...do,...|....du_.. 1 1+ TR [ {s il bt do. ... 20 50| 85/Clay...co...] —80| .uveen dosu. |- 9
<o.do.-..|Hard.. |- B0 e sesermraeensss 22 40| 80| -o.-do--ine| =80 seneiniiiiiieereaa o[ 80
Insuffi- |Soft. ... | .ecus do.....|None: ..... 40 50| 40|Rock.......| —20|Factory.......| 81

Gty | ondoii | Boft ce[frerss do.- | cmees@O) vere

Mills....| .. .do.... | -.-do.-..
aas s80uses | svnOr i [reaOOueta

£
@
B
58

we:d0.... | Ample .. | .. .doi. ., [ [ 1 B Aot 34 [ (R reseenss | NODE ceevinieens | B2

o
@

40/ Clay - .... | .soeeee. | Engines ..co...l{f 83
35| ... do.... | —20/None «.erreeene-| 84
O] ceanasiar musin esievall [lecs cor Y waveis

S et [ i il B T e Al ety RO e do ..... 35
wo-d0....|.c..do. - .. |Soft. .... | Drainage |...... do ..... - 30

«.do....| Insuffi- |....do... [None .... | Wauter- 40
cient. works.

]

3

35| Rock-...... —30| Factory....... | 86
None ..c.ocnnes| 87
20 ..... do.. .| —20 Machinery....| 88

+eedo....| Ample ..|Iron....... do.....| None...... 30
s O | Tiiese vessane MO LT wadvs [ (o TR IR do s 15

we-do. .| Insuffi-| .....coee] oees Rosre | e do eeee 30
cient.

Town .. |Ample...|Soft ..... | .cuee /T S | S 20 40] B0 vereseiswivii]  —B0] iiievinesnnrasasenss| | 8D
........... L [ § - £ e PO " YOUR S | e 4o| 45i 40/Clay - ..... | —25/Steam.-...c.....| 90

8

Shet=tan
&
Q
z
i
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Sources of water of

County.

Loeality.

Most common
source.

Other sources.

Most satisfac-
tory source.

Source of pub-
lic supply.

91

93
94
95

100
101

102
103

104
105
106

107

108

109

110
111

112

113

Houston . ...

Jackson - .

cenee 004+ e

axmuiat Ot eant

Jefferson ..
e [ nNE s

Laurens ...
Lee...

Liberty

Hamilton........

.| Waverly Hall...

.| Bowersville......| ......

Franklin..........

.. Hamoton.........{ ...

.| Locustgrove.....

.| Fort Valley......

FPErTY Ll

Powersville. . ...

Fitzgerald. ......

Ocllla .......

Harmony
Grove.. ...

Maysville... .| .....

Pendergrass. ...
Winder .... ......

AVera.. . evureress

Bartow ......

.| Louisville.. ......

.| Wadley ..ocovineee:
Dabling. Gl ea] e

Smithville..

Dorchester .....

Springs..............

Wells.........oo. {

Wells: ovie cinee

Artesian wells...

Wells. ........
sesl0ites conecel

Artesian wells...

Wells..oinviraniians

Artesian wells ..

.| Springs............

| None .......ccoeeeae
e Lo e e | A

.| Springs............

.| Artesian wells..

None......cccceuues

Artesian wells..

Streams.. ........

Shallow wells. .

Lakes-....ces oser

Foplees

Shallow wells.

Artesian wells.

Shallow wells. .

PN | P o

Artesian wells...

Wells. faaii.,

Artesian wells...

1 WY [, R

Wells..ooveirn ooee

cves sl Oy Aurovrasrentre

Artesian wells...

Wells .oovirrsaerann
TR [ U

PR, (. %

Artesian wells...

Wells ...cocovenvenne

Artesian wells...

Wells, ...oveovsmenens

ROt [ R



APPENDIX

317
Georgia cities and towns.
Range of | & e
depths of | & 2
wells. | — Chatl: |
N £2 Materia |JEE
Suffi- Source of ew 22 Materia =2 N
%‘{i’;fr ciency of Qua]ity.[cqnt_ami- gggg:;g? B §. mwvavz:h &_&‘S S‘;l;::;al No.
supply- CROT plated. o4&l occurs. | © uE
| 3*| E%
= B~
5l L[5 57
= = R o
Ft | Ft. Ft.
Indi- | Ample...| Soft None....... None.. .... | 30 60| 30(Gneiss....., —20 None............| 91
vidual-
vo-do. .| ... .do. - ...do.. Ginning . ..... 92
. .d0....| ... -do. ...|Iron...... None . 93
w0 i | encdO. - oo | SofE a4
. oun .-do.- 95
Indi- |Ample...|....do. wndo . 9%
vidual.
............ Insuffi- |Hard..- ...do, Lrrry [y 30, 100 50/Sand. ... —20{Ginning . .....| 97
cient,
City.....| Ample w-do. PR [+ el [y 0 15 B0l w-do. . o] ceveeee.| Manufac- 98
turing-
v{gﬂ; I&Z‘#E' Soft ... Seepage.. | ... do -eee. 50| 60| 55| ... do.....] —30|Nomne ........| 99
......... wians- | Soft ...... | None.......| None ...... 10 50| 20/Sand. 100
City ....| Ample...|Hard... | ... el e do....| 140 680 680 Rock.......| —80| Manufac- | 101
turing.
Indi- | Insuffi- |....do.. .. do. susasClOFasss 25 30| 25 ....do..... 102
vidual.| cient.
. «do....|. ..do.... [Soft ...... Surface |..... do. 50 60] 55 .. do.. 1] TR [ S 103
£ drainage.
30 50 Machinery ..| 104
30 50 .| None..
18 45 Machinery....| 106
40 50| 40/Sand...... ool NODE e venesenes| 107
................ coesd0esaie] ceeene.|  Manufac- | 108
turing.-
350
w.do.ie] e do. - o | Soft coeee o D VRl e donea i —30| None ..... wvvees 109
LR BRI F. ) T [ 15 110
T (Bl T Fr e 185 —30| Manufac- | 111
turing,
e +d0-oe.| - -do. -..do.... | Drainage | Artesian 20 40| <. 7
well
seee0usns! 5o SO wses DOEL uiesi Liosssenusaansons 20 30" 25 Sand.. savesanes | s
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Sources of water of

Most common Most satisfae- Source of pub-
No.| County. Locality. perety Other saurces. | . 0 o lic Supplpylj
114 | Liberty ...... Hinesville . ...... Driven wells ..... | Springs .....ccoe.. Driven wells ... | Driven wells .....
115 | Lowndes Valdosta. ....... Artesian wells...| Shallow wells. | Artesian wells...| Artesian wells...
116 | Macon Marshallville ...| ..... 00, e siasnesens | mooses (3 £ URERETm i ] (e B0 svinnsesans| iwaes dos i,
117 | veeeee do. . Montezuma. . ...| -vee- do.. e A e O ene et 0%
118 | Madison ....| Carlton .......... | Wellg....ccervarrnns None .| Wells  .oeienes Wells...ionveenrsnnse
119 | Meriwether| Woodbury ..... O\ e esasests | Moetnrsreasoccrsinarousi ] Vanees B0 ausssesssins ) revtis do..
120 | Mitchell ....| Pelham i e ) (S s e ] e B0 rcrrrs ot A0 sesvssaresias
121 | Monroe .... | Forsyth.. Waterworks......
122 | Mont g 0 m-| Longpond........| Wells .....c..ec......
ery.

123 | Morgan .... | Rutledge. ..
124 | Muscogee.. | Columbus ........
125 | Newton.....| Covington . .... | Wells....ccccr......u. None....covseeviss Wells. evvnninnas Wells ..ccoeeve inee
126 | ----- do. Newborn ......... el et O s e | Do 00 eaeee s rinsl | [ eeas 00 oosannsnsseerss
127 | Oglethorpe | Lexington - ......| ..... A0 coeneesneninahe PONAR. - vcoons manii | ieaas ", PR R 2ot 0ia0ne) sevaseses
128 | Paalding... | Dallas . -cc.cooecavs| weneni@0cintas isnnnsens Springs....oreee- ...do.. s [ ST
129 | Pickens,... | Marblehill. ..... SPrings..... covssass NODB Aacisinsoe Springs: cuveeens Springs..
130 .. do. - .one. | Nel8OR. cvvveevanes Streams. ...... ...... Wells..ovvvunseaen Streams ...... .. Streams ..o
131 | Pierce....... Blackshear Wells, None Wellg .oooeeniecriaces Wells coooonensianens
132 | Pike..corrrrnns Barnesville..... SPrings. .cooeae | saenss G0 Sneeaemasere Springs: --ccecenee-
133 ...do.. Concord
184 | e do.. Milner
135 | Polk ......... Cedartown ......
136 | cueee do Rockmart...ou.. Wells....... Spring Wells o) | —.
187 | Putnam ....| Eatonton ......... Streams. ... Wells wccasrnns seene| woene 0] 0et s suieay || cuviac LA s
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' o
Range of | & 2
depths of E .ST o
wells. el K :-.«%
Sufi. S8/ Material | 22 & ]
Ogrer cieneyc | Quaic. £35|mymen | E335| spednl |y,
supply- 84| occurs. |ByE
| =* 28
gl L |3 B
@ (St
1= H A et
Ft. | Ft.
Town...| Ample..|Iron... .. 10 20 Sand..... secnsep este sutane 114
e <80...| occido, - oo [ Hard. . .. 300| 500 Lime- y e G 1S
stone.
sptn, et dogi b ddes 807 eussts Sand. ...... iptesasarstene 116
s e T T e do. 60 500 |... ...do. AT 117

Indi= |:oeecerenees]ose.do. 25 30 Himrersierom) | mererre esusen) 8118
vidual.

..do. > 25 30 Clay ... seesssaasacinv 119
Ao [ oer | e 20 50 Sesuraiesis T 120
City.... |Ample ...|Soft ...... 40 50 Clay : «io.| —80[:eiiieicsaneeriurancs 121
........... B R [ 30 50 sanesansnssrnascsnase| 122

o Ample . |Hard.. 25 50 Schist None ... .c..... 123

Indi- |....do.....|Soft ..... 20 30 Sand..... Manufac- | 124
vidual. e
PN [ TR [PRRRUSISR [RRN I, TS ENRRY, I (' '+ Sl [ 35 Granite. Ginning........| 125
....do....| Insuffi-|....do..... 40 60 Clay.... None....... .....| 126

cient

Tess e [ e e e iy 20 Granite coreens @0 4 eeeen 127
...do-...| Ample...| Soft ...... 25 50 riavasevaiuuss | vytavnse | |ivesnsnsin do - 128
JER [ Y Y, 1, S reipes et prredts] o vrrdarid | Kci e, FenT o etetitiseaserodns | | 1229
era 005 ani | wesc 80,0 oo | Soft B0 100 Mica Milling ..eceeees 130

schist.

w-d0wue| oo odoss . [ Hard. .. 15 65 Clay.-...... None.....ceerneee 131
Town...| .- -do, - .do. 20 85| 25]...0ee do.. Manufae- | 132

turing.

Indi- |....do....|Soft...... 25 30 S LT None....oeeree 133
vidual.

e d0uei. | eando, ...do.. 15 30| 20{.--.. do... Ginning........| 134
City ....[Ample... Hard .... 20 40 Clay........ Manufactur- | 135

ing.

Indi- |..do .....|..do...... 20 120 Lime- None ..o veeeee ,136
vidual. stone.

oo do ... [eiB0 weeee. | Softnee.. 35 60 Sand ...... iirs 00 sessveen| 1189
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Suvurces of water of
Noik | Cotnty Toelits. Most common Othse ook Most satisfac- Source of pub-

S ) 5 source TEES- | tory source. lic supply.
138 | Randolph...| Coleman ...........
139 | ..... do +| Shellman ...
140 | Richmond...| Augusta ....eee.
141 | Schley.. .-...| Ellaville ......... .| None .. Wells ververersine Wells wuocsises aeraen
142 | Screven.. ..| Oliver «.......... . | Driven wells....| Driven wells..... | Driven wells ....
143 . do .....| Rockyford.......| Artesian wells...| Surface wells... | Artesian wells...| Artesian wells...
144 | Stewart.....| Lumpkin «.ccouee Springs ..oeeeveeeee| WellS ooverenensenn Springs .....coeeee. | SPrings eeceeenees
s 7.1, 1] [ Q0 cenee Omaha ..coeeeees Wells ooocarniresesca SPEINES.eeeransan 1 | PR e WS soreeenenscences
146 | Sumter ...... Americus..cooe Artesian wells. | Shallow wells...| Artesian wells...| Artesian wells...
147 | - do ...... Andersonville . | Bored wells ..... Springs....c.uo... WellS viossresensines [ EIME 5-ooscensescioni
148 | .oice. do DeSoto ... +wuere.| Artesian wells...| Shallow wells...| Artesian wells...| Artesian wells...
149" || -rees do . Plains ... o WElIR o oraevrssorsies | ITOTIB s ss sornis srands Wellsiiranre i Welll covessorcerarss
A e e

154

155
156

157
168

159

160

161
162

Glenville -vveeeves| ceeeeeO veavaennsianens
EAGTN 5 A cnssevas by ramsiv Q0 iaehsassnatins
Reidsville.........| ...... 0 sis s wd
Butlox ewiun] [ 1y s
Bronwood ....... Artesian wells.
BoBtom ceo: + asarf vrrees B0 cesrsersrocands
Cairo Wella'oiisiiiaan
Chastain ......... Ly T R
Meigs do

...... 0 eusanneiasy A [ (A= e
...... do ssnsinQ0 svensnnnnnnanse
Nomne wcececnsivniner]| sosees G0 eessrrasanssasn
...... | e s RESPR e e
Shallow wells.. | Shallow wells ...
...... do ......sseees | Artesian wells...
NONE ceevincnssesase Wells .cvenrenee wees:
e @0 .

Shallow wells ...
Artesian wells...
Wells'.....caiicna .

8. [ P
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i ' i @ 1
} g > |
Rangeof |& || 2~ I
depﬂﬁa of |7 .|| H__L_g_i i ]
wells. |23 i | {
Suffi- Source of |  New Ee Maicial § A Special
1 Y 3 it i il | i}
O ey |cieney of | Quality. | contm- | SPENSS 2| eetes | B2n| Thees | [N
supply. ination. | “oved. o x| occurs. %=
L =2 £ |
= K £
edliklE g |
= = A o=t
Ft | Ft. | Ft.
Indi- | Ample...|Soft ......[None ...... None....... 40 60| 40 Sand.......|eeeses NODE +oeeeest | 88
vidual.
Town . do ... |Sulphur |....do .....|.-...do -.-... 40 50| 40{....-d0 veere|esererse [Ginning .. ... | 89
o Co | s R B o5 s e Lo 1 3 RO | SR s 30 70| 40J)..... do ... —20 Marufactur- | 140/
ing.
R T e PRl PP 30 7011560 | s doiay fessiats Not @ iceniniins 141
Indi- |Ample...|..do .... .|None ... S e 20 o5 | 2d] - doe il —8.e. dO ceeeeins 142
vidual.
S0 vens] Q0 w07 len Yo v et i 200, 187|..... do samarort ||| szens= do .... 143
Town - |..do do = 1 T o 50 60 GOI _____ A0 ceee!| —85[icesseriO vsenne 144
Indi- | do...|.do Siiig e . 30( 50| 40 Gravel ..|.own|. 145
widual. |
ity . ..| .. do Hard Asdol None.....- | 400( 1,725| 400 Sand ... —20 Steam ...eosie 46
Ingi- SO O e [ DOLE e 7 VoSt (RS T St 40 70| 65 | e (AR T Pt Ay Boiler pur- 147
wvidual. | poses.
- <|-do ...f do A TN [ do ..... 250| 266| 265 Rock ... —I13{None .... ... | 148
80! wwivs) | 10! s 480k et adoia 25| 50| .50 SAnd ..o frrerueene | corrre A0 eras 149
1
Indi- | .do .. = B [t | Ly 35 40| 25 Clay.. .....| —25 Engines . 50
vidual.
. do do .... [Hard . o [ Sl (PR [, e 28 36 30i:‘and. ...... weereeer | NOD@ 151
- do -do Soltr oot L e e do . 22 26 25‘Clay ......... A [ [ G 152
~do .| Insuffi-| do .| Drainage| ... do «uoun- 20 25| 25(:.do i Samuist [isens [ [ e 153
cient
—..do | Ample.. -- | None .....| Artesian 20 S0 2D i dh e | s e o 0 g eensenes | 154
well ‘
Al Hard 5| @07 vinss] - comveiscierenss 14 Ly e g WL LT S I o ST S ey 155
.. do Insuffi- [Soft .... |....do Artesian 18 20 18|....do ......] —6|Noune .cirennn 156
cient : well.
.do ... Ample (- Loy et ...do Jone 30 90 40{Sand semene) | =80 5eei O wasssises 157
...do Insuffi- wodo @0k 30 60( 30 Rock .....] —85 Machinery ...| 158
cient |
Town.. | Ample. |Hard ... |....do v doc.. 290 fcseeern.| 286 Lime- | —128 Manufactur- | 159
: L 7 0 3 | e = i = = s stone. o ing.
Indi- o Soft ..... e-do 25 o S B e g b e L S awsens | 160
vidual.
e e Ty | sl e el g et g el e M S R e 161
o 0 ool cil0 sreere] raerseionsns D enasnserssacses | NODE 4 0eeee] 120 80 20.Sand ... —20 None........... | 162
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Sources of water of

Most common ‘Most satisfac- | Sourceof pub-

No. | County Locality e Other sources e moAFoa Helsuiitily
163 | Thomas .... | Ochlochnee......
164 | Towns ...... .| Hiawassee ......
165 | oo do ..... Young Harris | ....d0 «cecoeceseeeee | Springs..ceeeeees [ oens do .. do
166 | Troup ........ Mountville ..... UL [, [YYRRPRIRRPOR (S B0 decnsinsiandess
167 | o---- do ... .| Westpoint ...... | River ...cceeaneneee. River..... RIVEr . ccssmmsesscess
168 | Upson....... Wella,.cooerrssaness Wells..... Wells -coocercsisnrsss
169 s GO csses asosssese taanseisen saiss | Suesessedsiasasassmmretor
170 | Walker ..... Springs - Springs ...
171 | Walker ...
172 | Walton .....
173 | Ware ...
174 | Warren.....
175 | Wash’gton.
p b ; J [N do .... | Sandersvyille...
177 | Wayne .....| Jesup...ccccansenes| wanead do Artesian wells,
178 ! SPrings...coommn| oo do ..... i G0
179 .| Springs Wells Springs Springs.
IR [y ees do ......| Tilton .. Wells None Wells . .... Wells.
181 | Wilcox. .... | Abbeville........ Artesian wells...| Shallow wells..| Artesian wells...| Artesian wells...
182 fhuseans do ......| Seville..... Artesian wells.
183 | Worth........| Ashburn do None.c... ceinss
184 | .o . d0 ......| Willingham .....) «..re el mvsnsreesenses | ustdsy do
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Genrgia cities and towns.

. @
Range of ; B
depths of | * AT,
wells [ I_‘;%
New '8 | Material (8% &
Suffi Source of s £ o : 1 A
Oypner- iéneyof| Quay [contamt. | SapElis £5|inwhich |B35| Spocal |y,
s.pply nation plated 3§ occurs |% '6::5
L = 578
8 | a 2o
= o ) Lt
= | B |A st

Ft. | Ft. Ft,
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APPENDIX B

MISCELLANEOUS SPRING RECORD

Springs are very numerous and sometimes of considerable size in
the northwestern Paleozoic belt of rocks, especially in the limestone
areas, where subterranean streams are of not uncommon occurrence,
In the crystalline area the springs result from the emergence of
seepage waters from the weathered rocks. They are very numerous
and evenly distributed, but are small in size. In the Coastal Plain
belt the springs are not of so common occurrence, but as the coast is
approached numerous springs emerge from the porous limestone or
other beds. Some of these are of very large size, giving rise to
strong streams at the very start.

(32:)
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Miscellaneous spring

No| County Locality " Owner Odor Taste ::‘i’; gﬁ:s;&l Quality

1 |Bartow........ Cartersville.......| Bartow Manganese|None ......Iron... None ... None ...... Iron....
*| and Mining Co.

Tali.ido caa | BaIE i T G Rare.i i siadoie [l e do ..feeatdo )i do ......
B |escialO i s | BAYDOBIET i vven | svnvassrasanisssnssssasians oo fosa o] do . ..do A |, R e do ......
‘2a Campbell.....|Fairburn.............Henry Roan................ do ......|....do , ...do ... Iron. a0 el
3 |......do. o] oeren @O rrinnisnnsens | W X, Wright.........]-...do ... None ...do ...‘None ..|Soft.

4 |Catoosa........ Beaumont.........|W. P. Henry..........|....d0 .ooeee| o0 s 0. | Ao ..ceeefanend do

2| Kt doeiiis Catoosa Springs General Baldwin ...|....do ......[Saline......|.. .do ...|,... do ......|Saline...
6 .....:do ............... G Ll phadd do ....s o ) Hard ......
i (| BT Rl AR [ e R B s A0 e iisie [1einB0r e [Salinefiado il Aol A0 ..ie
- PR o N e e s A W o F R S A iedo ... )de ..
9 |oeeeid0cnreeeee [RINEZOM, o..vea [ W T PATKSeris e eanenn|eness e | I

10 |......do ..|Wilmot..............|B. 8.Dills............... [Sulphur...|Iron. Iron ...../Sulphur...

P R AR PSR £ 0 S e do odo.. [Tron i,

.|Summerville......
| T R Knox oo
.\D. F. McClatchey...|...
J. W. Morrow.........

|J. F. Dorsey......ccc..[sc.

J. 8. Cleghorn-

Church.

25 |Dougherty.

«ee.. Gaskins...........

Cool Springs

.|None

Sulphur...

..|Sulphur...

..[Sulphur........

None ..

Bad

None......

..|Sulphur..,

Sulphur...

Sulphur...

../Sulphur...

! These spring records were first published by the U. S. Geological
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Sup- .
Principal min-| ply | Manner hg[ns:tgl?ih As:a?gr'g;te'
eral or gaseous | per |of'emer- | “TOR WLER | nS aDHhE Uses Improvements |No
constituents n:‘itt;- gence pm“; issues
Galls.
TTOM oocieissens| b | Stream. |Granite......... [ieieisaemeiannnaas Medicinal............ NOT o.ccooeneennnsses 1
Many |....do....... LAMESLONE..... | ccnissnsionnisnsess| Srssasssssssansusvenassnine | srssasnssasssvassssansannas la
Many. |....do ......[ceenen 00 i | s et rsnassncressibail setonset phesvrrsssive tiins AP Sryn s siavse ressras R E Ry 2
...... A0 ceaeecreaet
| s TR e T e e B S e e L O S e e G e | 2a
dabeastmessrrinesiserers 5 |i-e o | e e et s N ODBY - cene it anens |l ........ do . 3
........................ 2,000 |....do ......|Limestone ....|Silurian,......... Millirg and do- .......do ... 4
mestic.
Hotel ... b
S 6
........ (. e [ |
........ G P |
..|Silurian (7).....|Milling.........coueues None 9
Silurian..........|Domestic ............|........ e 10
Devonian....... Medicinal............[Hotel .....cocecemnnne 11
Lime carbonate 1,000 |..... do ......|Limestone.....|Cambrian........None..........cccosene. [ NOD@ 1oriveernnnees 12
........ d0 ..ovveceenes| 2,000 |....do b e e Ll ..|Domestie ............|.......20 ...ccccusenee.| 13
........................................ do ......|Mica schists...|...... ..|Medicinal........ce.|eer0000i0 vecurenereneen.| 18
Sodium echlo-{ Few | Seepage.(Schist...... Unknown.. sl e ranarrsseesar] purmred 0 e 15
ride,
........................ Many. |....do . Alluvial......... Tertiary £ Dli—inking. bath-|Bath house, etc...| 16
ng.
Drinking ............|None ....ccccevinnnnaas AT
Tertiary .... STiOD fels v etahatovs | Ceiss i ) e 18
T T Few. | Seepage.|Limestone ....|Silurian.......... Medicinal............|Hotel ....ccvmnerne.... 19
Stream. |Clay...ccceseneees Tertiary ..........Runs hydraulic/None......cocverenns 20
en
R e T Many. |...
R et 1
........................ 3.
Limestone....... Many. |.....
Calcium............150,000 |....

Survey, Water-Supply and Irrigation Paper 102, 1904.
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Miscellaneous spring
No | County Locality Owner Odor | Taste | Sedic | Mineral | o,qyjy
26 |Douglas.......| |Lithia Springs...(E. W. Marsh estate{None...... Saline......[None ... None ...... Saline .....
27 |Floyd........... Armuchee......... J. F. Martin........... o .do ...|....do . Hard ......
28 |......do .........|Cavesprings...... Cavesprings.... -feecsesirisaese PO [, P,
o VRS do . ..|Coosaville..........|Mitchell Cooper......|.... Nong Sl o apeil e .
2015 mdo el Floyd Springs...|Mrs. E. T. Morri-|..... Iron. Iron, Sul-
son. phur.
81 |.....do........|Lindale.............|T. H. Booze...... ..[None ...... |Hard ......
98| Sdoa: Near Rome........|Mrs. Battey.....
38 | ...do. do. .|[Mrs. M. E. Hunt. ..
84 |....do. |G- J. Bryant...........
85 |.....do . Near Rome........|Alex Johnstone.
86 |.....do. ..4J. H. Reese...
ool e Aot ..|Alex Smith...
88 |.....do ......... J. P. Tippens
80, L A0 risrens
40 |.... do ...
41 |Fulton. Near Atlanta..... W. M. Dockins
[ . T A%x;n['r:.on_l’onca Atlanta.............
43 = A%::lt{x.a, Inman|Atlanta........
Y P do Near Atlantai .ol o
45 | do.... welO.iiiiiiennns |Atlanta Mineral
Water Co.
48 |Hall o Retrmetusanon Sulphur..
49 |. J. W. Oslin.......... 2 wlIron.....ii
50 |. Pascolet Manufac-|... ..|Hard ......
turing Co.
51 W. C. Blanton.........« Soft ........
52 |Lumpkin ....|Dahlonega.........|W. P. Price............ iron.. s
5 |.....do. BalnnErey d Soft ..o

|H. E. Und
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records of Georgia.

Sup- i Age
Princinal min-| ply | Manner ﬁ‘ﬁ.‘,‘,‘:?:ﬁ?ih rin‘iff':;?nt& . .
eral or gaseous| per |of emer- spring is- | which spring Uses Improvements | No
conslituents | min- | gence sues issues
ute

Sodium chlo-|.....
ride-

.../|Gneiss....... ...,Unknown........|Medicinal............| Hotel, ete............| 26

Lime carbonate Many. |..... do ......|Limestone....
D i

.|Domestie . 2T
28
29
30

.|Drinking .

Iron .. e £ Tns i o S e

Li nestone........[Many. |....do ...... Limestone....

Lime.............ee.| .0 ... |....do ... Limestone....
Lime carbonate bl e VRl BT R Rl B

Limie:s i Many..|....de ......Limestone....

Siliea......cc..ec..| Sev'l |....do ......[Granite......... Eeeessnesd0esnaisans Domestie .............None ......cccoeeeenans 41
..|Medicinal ...........|.ce0n0 ciiiiciiienannns 4z

g
2
o
%
B
3
o
-]
0
8
c
=]
g
E
=

...... a0 1 do.....|......do. Boris s E o e ket | praseikes ol Ligl | sk et s ) (BT

...... dor it i (e Ry S bora s B e =i ol e el bl Py o8 rie il d fg e 1 e i [ |
None.......... 3 |Stream....|......do............ e e M e A T AL el e o (h T e 45

AP S BRI ) ' A B g1 T e Cambrian(?)...}......d0 ...ccusseu.....|Hotel, ete.......... 46

Lime Carbon- 7,200 |...... do .....'Limestone.....Unknown........ MIIINE ....civorsnsyons INODB ouiesiesnsorons|  EF
ate.

By(}?::ogen, Sul- Few ...[|.ccciincaienns Schiatg’........|- do .....ciee. [Medicinal............| Hotel .......cccana. 48.
phide.

Iron................ .. Few .../Seepage .. gssrsmn | et do o|--ee-dO None .....occooouiece 49
None........ccoeeee Many .|Stream ...|......do, veeee| D oyl b e e .| B0

e e do......|Gravel Milling, drinking]......do ...cccesnreeriens| 5L
Iron, e ..|Schists ......... ‘Unknown........ Medicinal............ Firse 0D csviasbusansancd| | O
e _IStream __|......do. J..zdo Domestie, viuvveummnbon.: do 53
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BMiscellaneous spring
No.| County Locality Ovmer Odor | Taste | Sedi | Mineral| guay
54 |Lumpkin..... Porter Springs ..|Mrs. Carrie Farrow|None ......[None......[None ...|None........|Iron ........
55 |Meriwether.|Bullochville ...... United States fish-|....do auda s Soft ...... &

ery
56
57 ..|S. M. Carter's es-
tate.

58 H. D. Huffaker......|....do . Iron ... Iron......|Iron. | 55 e
A Lo e | e L frs e S e s e e R R do . gl b L] L do ...|[..... U T P do.
60 <0 .........|Fort Mountain...|Mrs. Staril.............|....do ......[None......| ... dorn.|t don ey do......
COEY R do ..|Springplace ......|C. A, King.............|....do ......|Lime None ...None Alkaline.
62 ...do, el T ey A, L. Keith............|....do . A TR F, 7 7 e Hard......
(8 |Polk............ ATagon.....cmcinss Aragon Mill ...........|..... do ... ..|None......|....do ..|None......|....d do... ..
64 |.....do.......|Cedartown......... ....do ...|...do". el el
B G e O . = (G can e [T [ o D [ do .
66 do .
&7 ...do.
68 wdo ., s A0 Serinrsasens ..|Sulphur.. |Some....[Some.......|..... do
69 daye s e 1 e e ..|None.......|None ...None S Ay
70 ...do ....do. iargo e el dot | T eae) O Rere:
T |....do, Pasco. By ..|Lime.......|.....do _..|....do0 ......]..... do ......
{ ] e do . Rockmart None o TG (ST P SRR do ......
T8 R 0 souverensisks ...do . e T SRR, [, o LR
T4 i (s e 7 R G. W. Morgan.......[....do . ....|..... do . ...do . Iron ........
6] AT e e 05 oieasiamess Porter Jones..........|..... Hard ...
76 e e 04 o5 rrrasiran [3ssomssinhass el [ i
T7 |Sumter........|Americus. C. A. Chambliss..... Hard(?)...
8 ...do . weenOn.. Lee Hansford,..... Hard ......
T9 [ do ..|Leslie.... .../d. M. Summerford..|... e RS
20 |Thomas........  Meigs....cmmmiseasss Co B Alligood.......l i do ... )udo o eecdo e ndo o USofE e,
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records of Georgia,

Sup- 1 Deabactary | Aes ot mises

Principal min-| ply | Manner | o' “ope e aIfromn

eral or gaseous| per |of emer- spring which spring Uses. Improvements. | No.
constituents. | min- | gence. fadins! ARt

ute.

Galls

2 |Stream.... ../Unknown ......|Drinking, bath- |Hotel for 125 54

ing. guests,

..|United States |Various..
fishery.

Billea. oot 2,026 |......do......

.|Bathing.
Drinking ...

....,Large hotel, etc...| 56
seegsisnali BT

Lime....ocerereeeen. | 1,890 |.ciccdon i

.None .....

Medicinal Small hotel..

lCottagea ..

Troniie i 14 |......do .... | Black shale...

Aot 274 PR do......|Shale...

______ 0..nonrsssss|sessenssnns] esesni@0..e...|GraDite.........[Cambrian(?)...|.....do".

None.....

Lime carbon- 100 |......do......| Limestone(?) |Cambrian........ Domestie............ Mgl s seaets) B
ale.

SN 7. TRRURRON IR - Tl P [

R 0ssseveias Silurian. .. ......| Drinking, wash-|......
ing nqd manu-
facturing.

...... do ..cconrirren | Many .f......do..,

B0u s | MDY ..|Domestic ...
i e e L
300

0 o dee prerene 10

.|None ...

Domestie ..

b 5T, -ty RN [ I i W ..|Medicinal...

...... do.......ccnn...|Many

+.d0 .ivvirienen.[NomE ...

..|Silurian(?)...... Domestic

Lime carbon- ../Cambrian(?)...|Drinking ...

..|3ilurian(?) ..... None ... do ..

..|Silurian ... ......'Domestic
...do ............lNune
...do ............IDomestic
il (. . TPOROPRRRAS RO I, [

..|Tertiary .........

Sl e

Calcium car-
bonate.

ssssissaasssisssissad 100 Nsai@0mnshisisssrsrmseniiasesssleinii@0 Ginsisensore Drinking il 20
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Miscellaneous spring

No | County Locality Owner Odo?> Taste. !Sneed]:; %‘e‘;:;?g Quality

81 |Thomas ......[Ochlochnee.......[Healde estate.........|Sulphur...[Sulphur...Ncne ... [None ...... Soft ........
82 |Towns.........| Hiawassee......... W. K. Heddon........ None ......None....... Do F v e P ke ) D F
8 [0 ovvrn e do AT T ....do B N P 4 g e T
Ba L dotis Hunt J. N. Gib: O [ TR R e G [ YR A (IR KOG ol
85
86

Unien.......... Blairsville ......... T 3 Irwini... e | S L ke vea s [ ORRe (O, | TRy HET [, P, ROV do

Te - B veeeell® ciiiciiinn.. | Butts & Welborn . Sulphur - Pleasant. [Yes...... [Tron......... Sof;. Sul-
phur.

87 Upson.........|Molena...............|[T. J. Willingham...|None ......|None......|None....None....... Soft........
...... dor. Lo Thunder:....h o [ 2 Lawrencel L W idoe st il i tdorn ianl @ sl bedeconnesss foesl B o
8) Walker........ Crawfish Spring|Gordon Lee............|..... do.......|....do......|...do......[None ......[Hard ......

2

90 Warren.. .....Wrightsbore......|— Bmith ... el ocido e ood0ne.. o ... 1Soft ........
91 'Whitfield ....|Near Dalton...... Olive A. Lukens.....|....do....... i Pyt o (Rt B (vl Hard ......
02 Lade Cohutta.............| W. L. Williams...... I 1 WO P PSR sodoc..if.do........|Foft (T ...
9 I... do ......... Cove City........|R. G. Houston........|....do.......|: - nd0 ......[...do......| .do........ Hard ......

[ Ll e Pathon ... s Crown Cotton ... dos e ieadans i sdas il idan L S ed )t
Miils. E :

9510 do .........|Near Dalton......|Mrs. V. A. Ham-|....do.......|....do ...;..]|..do......|..do....... I D s
mond.

B8 Lol do il Near Varnells...|Mrs. Lulu Horn ...[....do.......[....do ......[...do......|...do ....... A
87 |..nde e Near Dalton...... —— Martin.......c....| .. docii L Iron........ R [ Trot o Iron .......
98 |.....do .........IMcCutchen........ W. H. Freeman.....|....do.......|Lime ...... et Dm0y R s pacts Hard ......
(M el L el et s B YRS ol et do «..ecveeesiocvians oo ... Sulphur .|...do......None.......|....do ......
100"....00 Ao ..o JTilton........ AR Robert Nance........ s (- PPren ) o ) oL - SO T [ RRRIRRY -2 o i P
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records of Georgia,

Sup- g . .
Principal min-| ply Manner fg:,lt?ﬁ?‘l:h Afi‘;?ffg;;t‘e.'

-eral or gaseous | per |of emer-| " L U R S | i wpring Uses Improvements | No

constituents | min- gence sl P

ute

ootestsermineatasstan 2 |Stream...|Sand .......ceee e Domestic.......... .. None .....ccceee... 81
NODE .- reeueSuiaes 2 [....do.......|Schist............ Unknown....... | DFNKIng ...cccveeees )i 0 cevenenaesnl §2
o ) IS do . oo | erea= ALY et O e b U e e e 23

Domestie .....cccifeui.. dosirhliit 24

| Drinking:olanolas dosisocins | 185

26
87
..|Bathing.. e 88
Calcium car- 10,400 Domestic % 89
bonate.
2 90
Lime carbonate 11,000(7:|. 91
Many. Silurian (7)..... 92
2,100 Silurian. - 93
| 7,000 e e ter Domestic and Spring walled | 94
manufacturing.| (rock)... .
U | PSR o U U LY T, Veoghl . . WIS

Cambrian.......| Dome:tie None ... .| 95

5,000 |....do ... siess [NONB coicciicie
% |..... do .....|Black Shale...|Devonian ......|Medicinal..

Lime carbonate,............ w+»» A0 .....Limestone..... Cambrian (?).|None do... ] IS
Lime....

b

wx,do do Silurian (7).....|......

e [ o L Cambrian.......




APPENDIX C

LIST OF FOSSILS FROM THE COASTAL PLAIN OF
GEORGIA

The following fossils identified chiefly by Dr. T. Wayland
Vaughan, of the U. S. Geological Survey, were collected during
1904 and 1905 by the writer while engaged in studying the under-
ground waters of the Coastal Plain of Georgia.

CRETACEOUS HORIZON

Locality." — A cut on the public road near the Central of Georgia
Railroad bridge, across Kinchafoonee Creek, 5 miles
northwest of Buena Vista, Marion county.

Veniella.
Cardium dumosum Conr.

Locality. — Lanneyhassey Creek, 4 miles south of Buena Vista,
Marion County.
Exogyra costata Say.
Panopeea.

Locality.” — The Bivins plantation on Dry Creek, 3 miles west of
Pineville, Marion county.
Exogyra costata Say.
Gryphaa vesicularis Lam. .
Anomia argentaria Morton.
Paranomia saffordi Conr.

I These localities all appear to be the Ripley horizon,

(334)
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Locality.* — A cut on the Columbus-Albany branch of the Seaboard
Air Line Railroad, 16 mile-post, Chattahoochee county.
Exogyra costata Say,
principal fossil.
Chelonian plate.

Locality.* — A. D. Ray’s farm on Hannahachee Creek, 7 miles
northeast of Lumpkin, Stewart county.
Exogyra costata Say.
Gryphea.

MIDWAY-SABINE HORIZON

Locality. — Flint river at the county bridge, 1 mile northwest of
Montezuma, Macon county.
Turritella mortoni Conrad.
Ostrea crenulimarginata Gabb.

Locality. — Wall’s Crossing, 4 miles west of Ellaville, Schley
county.
Ostrea crenulimarginata Gabb.
Venericardia planicosta Lam.

Locality. — G. W. Cole’s farm, 2 miles south of Preston, Web-
ster county.
Ostrea crenulimarginata Gabb.

Locality. — J. F. Carter’s farm, 1 mile southwest of Quebec, Schley
county:.
Ostrea crenulimarginata Gabb.

. Locality. — A. D. Ray’s farm on Hannahachee Creek, 612 miles
northeast of Lumpkin, Stewart county.
Turritella mortoni Conrad.
Venericardia planicosta Lam.

1 These localities all appear to be the Ripley horizon.
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lLocality. — Green’s Cave, near the Cuthberf-L.umpkin public road, g
miles from Cuthbert, Randolph county.
Ostrea crenulimarginata Gabh.

Locality. — Edward Bell's farm, 274 miles northeast of Preston,
Webster county.
Impressions of —
Leda.
Nucula.
Venericardia, etc.

I ocality. — On the Cuthbert-Lumpkin public road, 8 miles from
Cuthbert, Randolph county.
Ostrea crenulimarginata Gabb.

Locality. — Prof. W. B. Merritt’s farm, 4 miles northeast of Pres-
ton, near Bull’'s Mill, Webster county.
Ostrea thirsze Gabb.

CLAIBORNE HORIZON

Locality. — The Fiskes’ clay pit at Grovetown, Columbia county.
Turbinella (Psilocochlis) mecalliei Dall.
Ostrea.

Modiolus texanus Gabb.

Modiolus alabamiensis Aldrich?

Large pyruloid gastropod, n. sp.

Calyptrea aperta Solander.

Nucula magnifica Conrad.

Nucula ovula Lea.

Leda 2 sp.

Cytherea ovata var. greggi Harris.

Balanus sp. .

Plants:* A Palm near to the living Sabal adansoni; Castanea re-
sembling Castanea dentata; Quercus sp.? Ficus sp.?

I Determined by Dr. F. H. Knowlton.
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Locality.—A clay pit, 1 mile south of Grovetown, Columbia county.
Arca, apparently cuculloides Conrad, small or young speci-
men.

Imprints of a pelecyod, suggestive of Lucina greggi Harris.

Locality. — W. G. Farver’s farm, 6 miles south of Hephzibah, Rich-
mond county.
Lutraria, like lapidosa Conrad.

Locality. — One mile northwest of Hephzibah, Richmond county.
Modiolus texanus Gabb.
Turbinella.

Locality. — A bluff on the Central of Georgia Railroad, Hollywood
station, Richmond county.
Crepidula lirata Conrad.
Venericardia planicosta Lam.

Locality.* — Waynesville-Augusta public road, 174 miles south of
McBean's station, Richmond county.
Diplodanta sp.
Corbula densata Conrad.
Mesalia vetusta Conrad.
Bulla sp.

Locality.r — One-fourth mile south of McBean’s station, Richmond

county.

Pteropsis lapidosa Conrad.

Ostrea selleformis Conrad.

Mesalia vetusta Conrad. »

Crassatellites.

Modiolus.

Tellina.

Dentalium.

Corbula densata Conrad.

I Fossils identified by Dr. W. H. Dall.
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Locality.! — Two miles north of Waynesboro, Burke county, near
Central of Georgia Railroad.
Scutella sp., Lucina sp., Spondylus sp.
Mezeginella sp., and Mesalia vetusta Conrad.

Locality. — Griffins Landing, Savannah River, Screven county.
Ostrea georgiana Conrad.

Locality. — The English plantation, 174 miles north of Gibson,
Glascock county.
Flabellum cuneiforme Lonsdale.
Endopachys maclurei Lea.
Mazzalina inaurata Conrad.
Pecten willcoxi Dall.
Venericardia planicosta Lam.
Venericardia alticostata Conrad.
Panopzea aff. oblongata Conrad.

Locality. — The Hannah property, 114 miles northeast of Gibson,
Glascock county.

Venericardia planicosta Lam.
Corbula alabamiensis Lea.

Locality. — The Gibson-Mitchell public road, 200 yards west of
Jumping Gulley Branch, Glascock county.
Flabellum cuneiforme Lonsdale.
Turritella carinata Lea.
Mesalia vetusta Conrad?

Locality. — Frank Pitman’s property, 3 miles south of Avera, Jef-
ferson county.
Flabellum cuneiforme Lonsdale.
Thurritella aff. carinata Lea.
Mesalia sp.
Calyptrea aperta Ell. & Sol.

I Fossils identified by Dr. W. H, Dall.
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Nucula aff. ovula Lea.

QOstrea selleeformis Conrad?

Lucina.

Venericardia.

Calyptrea aperta Ell. & Sol.

Leda.

Nucula.

Modiola.

Corbula alabamiensis Lea.

Numerous sharks’ teeth, plates of the carapace ot a turtle.

Locality. — Wren’s Mill, 2 miles south of Wren’s station, Jefferson
: county.
Ostrea, not positively determinable, probably young or
small specimen of O. georgiana Conrad.

Locality. — Three miles northwest of Louisville, on the road to
Clark’s Mill, Jefferson county.
Scutella or Clypeaster.
Mesalia vetusta Conrad.

Locality. — Near Cowart’s bridge, Ogeechee River, 274 miles south-
east of Louisville, Jefferson county.
Ostrea georgiana Conrad.

Locality. — L. R. Farmer's property, Bostick Mill Creek, 374 miles
southwest of Louisville, Jefferson county.
Turritella carinata Lea.
Cytherea perovata Conrad.

Locality. — Bethel Church, 424 miles southwest of Louisville, Jef-
ferson county.
Turitella carinata Lea.
Mesalia vetusta Conrad.
Glycymeris n. sp.
Cytherea perovata Conrad.
Spisula probably praetenuis Conrad.
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" Locality. — Old Town, 714 miles southwest of louisville, Jefferson
county.
Olivella sp.
Turritella carinata Lea.
Glycymeris staminea Conrad.
Glycymeris n. sp.
Diplodonta ungulina Conrad.
Lucina aff. pandata Conrad.
Venericardia alticostata Conrad. i 2
Cytherea perovata Conrad.
Spisula praetenuis Conrad.

Locality. — The Buhrstone Quarry, 8 miles southeast of Louisville,
Jefferson county.
Turritella carinata Lea.
Mesalia vetusta Conrad.
Corbula densata Conrad.

Locality. — Central of Georgia Railroad well, 30 ft. below the sur-
face, Wadley, Jefferson county.

Flabellum cuneiforme Lonsdale.
Platytrochus stokesi Lea.
Endopachys maclurei Lea.
Mesalia vetusta Conrad.
Calyptrea aperta Solander.
Nuculus ovula Lea.
Leda multilineata Conrad.
Meretrix perovata Conrad?
Venericardia alticostata Conrad.
Corbula densata Conrad.
Lunulites sp., very large species.

Locality. — Wadley-Mount Vernon Railroad bridge, William’s
Swamp Creek, Jefferson county.
Scutella sp.
Turritella sp.
Cytherea sp.
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Locality. — The Wadley-Midville public road, 6 / miles from
Wadley, Burke county.
Turritella carinata Lea.
Pecten
Cytherea perovata Conrad.

Locality. — Railroad cut two miles southwest of Chalker, Washing-

ton county.

Flabellum cuneiforme Lonsdale.

Cucullaearca cuculloides Conrad.

Cerithium 2 sp.,; both apparently new.

Turritella carinata Lea.

Mesalia vetusta Conrad.

Ostrea georgiana Conrad?

Venericardia.

Cytherea.

Corbula alabamiensis Lea.

Locality. — . W. Smith's farm, 214 miles south of Warthen,

Washington county.

Scutella or Clypeaster.

Mesalia vetusta Conrad.

Calyptrea aperta Ell. & Sol.

Cerithium, probably new.

Glycymeris trigonella Conrad.

Glycymeris staminea Conrad? Young.

Lucina alveata Conrad.

Lucina papyracea Lea.

Lucina sp.

Corbula alabamiensis Lea.

Cytherea discoidalis Conrad.

Macoma or Metis sp. 4

Crassatellites protexta var. lepida Dall.

Solen or Tagelus sp.
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Locality. — Clifton Shepherd’s plantation, on the Sparta-Sanders-
ville road, 374 miles northwest of Warthen, Washington
county.

Flabellum sp.
Turritella carinata Lea.

Locality. — Ben Rollins Well, 34 miles southwest of the court house,

Sandersville, Washington county.

Scutella, the same species as the one found at the other lo-
calities.

Mesalia vetusta Conrad.

Nucula sp.

Ostrea, probably georgiana Conrad.

Panopaea.

Locality. — Lime Sink, 1 mile southwest of the court house, San-
dersville, Washington county.
Scutella. sp., the same as the species listed above, and the
same as the one found at W. 'I'. Smith’s farm, 214 miles
southeast of Warthen.

Locality. — Spring, 1 mile south of Sandersville, Washingtorn
county.
Ostrea georgiana Con. var.

Locality. — North Branch of Limestone Creek, 2 miles south of
Sandersville, Washington county.
Scutélla sp., the same as the one at T. W. Smith’s farm, &c.
Ostrea georgiana Conrad.

Locality. — Roadside from Limestone church, 4 miles west of San-
dersville, Washington county.
Mesalia vetusta Conrad.
Nucula cf. ovula Lea.
Leda.
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Pecten wahtubbeanus Dall.
Diplodonta (Sphaerella).
Corbula cf. oniscus Conrad.
Corbula cf. densata Conrad.

Locality. — The big gullies, on the Upper Milledgeville public road,
5% miles northwest of Sandersville, Washington county.
A species of the Volutidz, new genus and new species —
previously collected by Mr. McCallie. '

Locality. — Old lime kiln, 4 mile west of depot, Sun Hill, Wash-
ington county.
Flabellum cuneiforme Lonsdale.
Pecten cf. wahtubbeanus Dall.
Venericardia alticostata Conrad.
Crassatellites cf. protexta var. lepida Dall.

Locality. — Cut on the Central of Georgia Railroad between mile-
posts 138 and 139, Wishington county.

Endopachys maclurei Lea.
Scutella sp., the common Eocene species of eastern Georgia.
Glycymeris staminea.
Glycymeris trigonella Conrad.
Ostrea alabamiensis Lea. ,
Crassatellites protexta var. lepida Dall.
Crassatellites alta Conrad.
Corbula alabamiensis Lea?
Corbula oniscus Conrad?

Locality. — P. L. Fair’s well, near Poplar church, 1314 miles west
of Sandersville, Washington county.
Nucula ovula Lea.
Glycymeris trigonella Conrad.
Ostrea alabamiensis Lea.
Modiolus aff. texanus Gabb.
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Locality. — Cut on the Georgia Railroad, at Central of Georgia

Railroad crossing, 114 miles east of Roberts station,
Jones county.

Cylichna sp.

Volutilithes petrosus Conrad.

Clavelithes sp.

Thurritella apita de Gregorio.

Turritella sp.

Natica semilunata Lea.

Calyptrea aperta Sol.

Adeorbis n. sp.?

Nucula ovula Lea.

Yoldia aff. psammotaea Dall.

Leda aff. albirupiana Harris.

Leda parva Rogers.

Trigonarca pulchra Gabb.

Glycymeris trigonella Conrad.

Pecten (Pseudamusium) aff. dalli Clark, the Georgia speci-
men is slightly more acute than those from Miss., Va.
and Md.

Modiolus alabamiensis Aldrich.

Psammobia — apparently 2 sp., P. blainvillei.

Lea and Psammobia (Gobraeus) papyria Conrad, however
the specimens are too poor for positive identification.

Lucina papyracea Lea.

Lucina cf. pandata Conrad.

Venericardia, young, probably several species.

Cytherea aequorea Conrad? juv.

Corbula oniscus Conrad.

Corbula alabamiensis Lea.

Locality. — The Gordon-Macon public road, 2 miles west of Gor-
don, Wilkinson county.
Platytrochus stokesi Lea.
Volutilithes petrosus Conrad.
Nucula ovula Lea.
Leda bella.
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Leda coelata Conrad?

Leda sp.

Tagelus sp.

Diplodonta (Sphaerella) aff. inflata Lea.
Lucina aff. claibornensis Conrad.
Cytherea sp.

Locality. — J. W. Huckobee's farm, 174 miles west of Lewistown,
Jones county.

Endopachys Maclurei Lea.
Turbinella sp.
Turritella carinata Lea.
Mesalia vetusta Conrad.
Nucula ovula Lea.
Glycymeris aff. staminea Conrad.
Lucina cf. pandata Conrad.
Venericardia planicosta Lam.
Crassatellites protexta Conrad.
Corbula oniscus Conrad.
Corbula alabamiensis Lea.

Locality. — J. R. Van Buren and Company’s property, 174 miles

west of Griswoldville, Jones county.

Platytrochus stokesi Lea.

Flabellum cuneiforme wailesi Conrad.

Endopachys maclurei Lea.

Turbinolia pharetra Lea.

Turbinella sp.

Volutilithes sayanus Conrad ?

Levifusus trabeatus Conrad.

Mesalia vetusta Conrad.

Calyptrea aperta Solander.

Dentalium aff. blandum de Greg.

Nucula ovula Lea.

Nucula magnifica Lea.

Lucina carinifera Conrad.
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Protocardia sp.

Crassatellites protexta Conrad.
Corbula alabamiensis.

Corbula oniscus Conrad?
Panopaea sp.

Locality. — Gallemore station, Twiggs county.
Volutilithes petrosus Conrad.
‘Calyptrea aperta Solander.

Twurritella carinata Lea.
Mesalia vetusta Conrad.
Leda sp.

Glycymeris sp.

Diplodonta ungulina Conrad ?
Lucina alveata Conrad.
Corbula sp.

Locality.—I. W. McCrary’s farm, 2 miles north of Jeffersonville,
on the Jeffersonville-Irwinton public road, Twiggs coun-
ty.

Turbinella (Psilocochlis) mecalliei Dall.
Buccinanops altile Conrad.

Muricidea sp. nov.

Cerithium sp. nov.

Mesalia vetusta Conrad.

Nucula.

Cytherea discoidalis Conrad.

Cytherea sp.

Venericardia planicosta Lam.

Corbula alabamiensis Lea.

Locality. — The Carlton Clay Works, 34 mile west of Pike’s Peak,
Twigg’s county.
Nucula aff. ovula Lea.
Ostrea georgiana Conrad.
Crassatellites protexta Conrad.
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Locality. — Brown’s Mountain, 9 miles southeast of Macon, Bibl
county. :

Flabellum cuneiforme Lonsdale.
Endopachy maclurei Lea.
Scutella.
Calyptraphorous velatus Conrad.
Turritella carinata Lea.
Mesalia vetusta Conrad.
Calyptrea aperta Sol.
Nucula ovula Lea.
Pteria.
Pecten wahtubbeanus Dall.
Venericardia
Lucina carinifera Con.
-Cytherea — 2 sp.
Protocardia sp.
Crassatellites protexta Con.
Panapzea.
Corbula oniscus Con.
Corbula densata Conrad?

Locality. — Macon-Marion public road, g milés southeast of Macon,
Bibb county.
Scutella sp., the same as the one found at Lime Kiln, 1 mile
east of Bond P. O.
Levifusus trabeatus Conrad.

Locality.~—Macon-Marion public road, 10 miles south of Macon,
Twiggs county.
Nucula ovula Lea.
Diplodonta sp.
Crassatellites protexta Conrad.
Several species of fossil leaves, but as they have not been
studied, they at present furnish no information of value in
determining the horizon.
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Locality. — Perry-Elko public road, 4 miles south of Perry, Hous-
ton county.

Turbinolia pharetra Lea.
Flabellum cuneiforme Lonsdale.
Volutilithes petrosus Conrad.
Levifusus trabeatus Conrad.
Thurritella carinata Lea.
Mesalia vetusta Conrad.
Calyptrea aperta Solander.
Dentalium thalloides Conrad.
Nucula ovula Lea.
Leda n. sp.?
Glycymeris trigonella Conradl.
Glycymeris sp.
Pteria sp.
Lucina alveata Conrad.
Lucina aff. claibornensis Conrad.
Venericardia planicosta Lam.
Venericardia alticostata Conrad.
Cytherea sp.
Crassatellites protexta Conrad.
Corbula oniscus Conrad.
Pteropsis lapidosa Conrad.

VICKSBURG-JACKSON HORIZON.

I ocality. — Bluff, Ring Jaw Landing, Oconee River, 2 miles west

of Kittrell's, Johnson county.

Orbitoides sp.

Flabellum cuneiforme Lonsdale.

Platytrochus stokesi Lea.

Endopachys maclurei Lea.

Scutella or Clypeaster.

Nucula ovula Lea.

Leda.

Pecten fragment, nuperus Conrad or perplanus Morton.

Ostrea trigonalis Conrad.
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Lunulites — large species.
Pleurotoma.

Volutilithes.

Glycymeris.

Corbula.

Cytherea.

Tagelus?

Locality. — Magnolia Spring, 5 miles north of Millen, Burke
county.
Pecten sp., probably an undescribed species.

Locality. — Martain’s Mill, Battle Field Branch, 1 mile north of
Kite, Johnson county.
Ostrea georgiana Conrad.

Locality. — Pumping Station, City Water-Works, Dublin, Laurens
county.
Turritella sp.
Glycymeris cf. arcatata Conrad.
Pecten ci. poulsoni Morton.

Locality. — “Well Spring,” Oconee River, g miles southeast of Dub-
lin, Laurens county.
Orbitoides? casts.
Pecten poulsoni Morton.

Locality. — The McRea farm, 3 miles east of Westlake, T'wiggs
county.
© Scutella.
Pecten perplanus Morton.
Amusium ocalanum Dall.

Locality. — Macon-Cochran public road, Twiggs county, one mile
east of Westlake. -
Platytrochus stokesi Lea.
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Endopachys maclurei Lea.
Nucula ovula Lea.
Venericardia.

Lucina.

Panopaea, &c.

Locality. — Macon-Cochran public road, on Shell Creek, near West-
lake, T'wiggs county.
Pecten perplanus Morton.

Locality. — Lime Kiln, 1 mile east of Bond P. O., Bibb county.
Endopachys sp.
Scutella sp., the same as at locality 2 miles south of Perry.
Pecten nuperus Conrad.
Cytherea sp.
A foliaceous bryozoan.

Locality. — Harry Wimberly’s farm, g miles northeast of Cochran,
on Macon-Cochran public road, Pulaski county.
Cassidulus. |
Clypeaster or Scutella.
Turritella mississippiensis Conrad ?

Locality. — Public road, near the water tank, Southern Railway, 1
mile northeast of Coley, Pulaski county.
Cassidulus.
Clypeaster.
Pecten.

Locality. — Right bank of Ocmulgee River just below the wagon
bridge, Hawkinsville, Pulaski county.
Orbitoides.
Clypeaster.

Locality. — Railroad cut, near the depot, Hawkinsville, Pulaski
county.
Orbitoides.
Cytherea sobrina Conrad.
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Locality. — Railroad cut, %4 mile north of Bonaire, Houston county.
Scutella sp.

Caricella sp.

Twurritella sp.

Pecten perplanus Morton.

Cytherea, at least 2 sp.

Basilosaurus sp., probably B. macrospondylus Harlan.

Locality. — Public road two miles south of Perry, Houston county.
Orbitoides mantelli Morton.
Orbitoides papyracea Boubée.
Scutella sp.
Pecten perplanus Morton.

Locality. — Perry-Elko public road, 374 miles southeast of Perry,
Houston county. ]

Volutilithes petrosus Conrad.
Fusoficula cf. filia Meyer.
Turritella sp.
Calyptrea alta Conrad.
Calyptrea aperta Solander.
Dentalium thalloides Conrad.
Nucula ovula Lea.
Leda multilineata Conrad.
Leda sp.
Glycymeris sp.
Pecten cf. nuperus Conrad.
Cytherea 2 sp.
Venericardia cf. rotunda Lea.
Spisula cf. funerata Conrad.
Corbula wailesiana Harris.
Lunulites sp.
Pecten perplanus Morton.
‘Numerous bryozoa.
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Locality. — Big Creek, Elko-Unadilla road, 174 miles south of Elko,
Houston county.
Orbitoides papyracea Boubée.
Conus sp.
Pecten perplanus Morton.
Cytherea sobrina Conrad.

Locality. — Taylor’s church, Elko-Unadilla road, 4 miles south of

Elko, Houston county.

Orbitoides sp.

Cerithiopsis sp.

Turritella sp.

Glycymeris n. sp., aff. arctata Conrad.

Glycymeris n. sp.?

Pecten nuperus Conrad.

Cytherea sobrina Conrad.

Pitaria sp., imitabilis Conrad? Young.

Chione.

Lucina sp.

Crassatellites mississippiensis, Conrad.

Locality. — Perry-Henderson public road, 514 miles south of Perry,

Houston county.

Flabellum cuneiforme Lonsdale.

Endopachys sp.

Turritella.

Leda multilineata Conrad.

Leda, very large species, cf. pharcida, Dall, but apparently
new.

Lucina sp. also found in the clay bed at Rich Hill.

Protocardia nicoletti Conrad.

Corbula, apparently wailesiana Harris.

Locality.—Rich Hill, Crawford county.
Scutella.
Ostrea georgiana Conrad.
Ostrea sp.
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Pecten perplanus Morton.

Bryozoa, not determined, many species.
Volutilithes.

Calyptrea aperta Solander.

Venericardia.

‘Lucina, found also 514 miles south of Perry.
Panopaea.

. Locality. — Brook’s farm, 12 miles southwest of Marshallville, Ma-
con county.

Scutella sp. .

Pecten — apparently fragments of P. perplanus Morton.

Bryozoa numerous.

Locality. — Three miles east of Marshallville, Houston county.
Scutella sp., the same as the species found at Rich Hill.
Bryozoa, numerous.

Locality. — Cooper farm, just east of Hogcrawl Creek, 13 miles
southeast of Marshallville, Macon county.
Glycymeris cf. arctatus Conrad.
Pecten perplanus Morton.

Locality. — Rock dam on Hogcrawl Creek, 8 miles east of Monte-
zuma, Macon county.
Iyria costata Sowerby.
Thurritella sp.
Glycymeris sp.
Cytherea sobrina Conrad.
Protocardia, large sp.

Locality. — Three miles west of Coney, at Seaboard Air Line Rail-
road bridge.
Orbitoides.
Pecten perplanus Morton.



354 APPENDIX

Locality. — U. S. Lockett’s farm on Seaboard Air Line Railroad,
214 miles southeast of Americus, Sumter county.
Orbitoides.
Glycymeris cf. arctatus Conrad.

Locality. — C. H. Spring’s farm on the Isabella-Albany public road,
54 miles west of Isabella, Worth county.
Orbitoides and probably Nummulites.
Turbinella wilsoni Conrad?

Locality. — Rock Pond, 174 miles north of Camilla, Mitchell county.
Glycymeris sp.
Pecten 2 sp.

Locality. — Preston-Friendship public road, 6 miles northeast of
Preston, Webster county.
Orbitoides.
Clavelithes, Vicksburg species.
Pecten poulsoni Morton ?

Locality. — Richland-Weston public road, near Mt. Zion church,
about 3 miles northwest of Weston, Webster county.
Pecten perplanus.

Locality. — Black farm on the Weston-Preston public road, 1 mile
northeast of Weston, Webster county.
Orbitoides, very abundant.
Pecten perplanus Morton.
Cytherea sobrina Conrad.

Locality. — J. W. Tilley’s farm, on Weston-Parrott public road, 4
miles north of Parrott, Webster county.
Orbitoides, very abundant.

Locality. — Parrott-Dawson public road, one mile south of Parrott.
Orbitoides. ,
Casts of several species of mollusks.
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Locality. — Cut on Central of Georgia Railroad, at Dawson, Terrell
county.
Cassidulus sp.
Glycymeris arctata Conrad ?
Pecten perplanus Morton.
Crassatellites sp.

Locality. — On Fowltown Creek, 1 mile north of Armena, Terrell
county.

Orbitoides, very abundant.

Locality.

Cuthbert-Lumpkin public road, 214 miles north of Cuth-
bert.

Cassidulus sp.

Pecten perplanus Morton.

Locality. — Elder’s Quarry, 1 mile west of Cuthbert, Randolph
county.
Cytherea sobrina Conrad?
Arca mississippiensis Conrad?

Locality. — Martin Harrell’s farm, 11 miles north of Whigham.
Orbitoides.
Pecten.

Locality. — Rock Pond, 11 miles north of Whigham, Decatur
county.
Glycymeris.
Ostrea.
Pecten, &c. !
Bill of a duck-like bird.

Locality. — Jas. Hornsby's property, 1 mile northeast of Whigham
and 34 mile north of railroad.
Orbitoides papyracea Boubee.
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Locality. — One mile northwest of Faceville, Decatur county.
Operculina.
Nummulites.*

Locality. — L. A. Baron’s farm, 4 miles northeast of Forest Fall,
Decatur county.
Orbitoides and other foraminifera.

Locality. — Dan Morris’s well, 3 miles north of Forest Falls, 16th
district, Decatur county.
Orbitoides.
Pecten perplanus Morton.

Locality. — Twelve miles north of Bainbridge and 3 miles west of
Flint River, near E. B. Jones’ residence.

Ormitoides.
Cassidulus.
Clypeaster.
Amusium ocalanum Dall.
Spondylus dumosus Morton.
Crassatellites, &c.

Locality.! — Forest Falls, 7 miles north of Whigham, Decatur
county.
Cardium.
Pecten.

Locality. — Bluff on the Flint river about 8 miles below Bainbridge,
Decatur county.
Aturia,
Echini.
Turritella.
¥ According to Dr, Dall's interpretation of the fossils collected by the writer at Forest Falls,

the upper part of the section belongs to the Tampa silex bed, and the lower part to the
Peninsular limestone.
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Locality. — Blue Hole, 8 miles northeast of Bainbridge, Decatur

county.

Cerithium.

Diplodonta.

Mitra.

Teredo.

Cardium.

Glycymeris.

Locality." — Boston Phosphate Works, Thomas county.
Teredo, etc.

Locality.! — McIntyre’s plantation, 11 miles south of Thomasville,
Thomas county.
Thurritella indenta Conrad.
Coral (Orbicella).

Locality.! — New bridge, the Withlacoochee River, on the Valdosta-
Madison public road, 15 miles south of Valdosta,
Lowndes county.
Orbicella.
Pyrazisinus sp.
T'urritella.

Locality.! — Banks of the Allapaha River, Statenville, Echols
county. {
Orbitoides.
Echini.

Locality.! — Prescott plantation, Allapaha River at the Georgia-
Florida line, Echols county.
Helix.

Locality. — Camp Perry, Florida, at the end of the Coast Line Rail-
road bridge.
Rangia sp.
Orbitoides.

I The fossils from these localities seem to point te the Peninsular or the Ocala limestones,
which limestones are often overlain by sandy clays belonging to the Chattahoochee horizon.
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MIOCENE HORIZON (INCLUDING UPPER OLIGOCENE)

Locality.! — The Sink of the Level, 10 miles north of Whigham,
Decatur county. '
Pecten.

Locality.! — Old Phosphate Works, 3 miles west of Boston, Thomas
county.
Coral.

Locality.! — McIntyre's plantation, 1¥ miles south of Thomasville,
Thomas county.
Coral.

Locality." — Boston-Monticello public road 414 miles south of Bos-
ton, Thomas county.
Siderastrea.
Ostrea.

Locality.” — J. C. Burrow’s place, 4 miles northeast of Forest Falls,
Decatur county.
Siderastrea.
Ostrea.

Locality." — New Graveyard, 124 miles east of Quitman, Brook
county.
Siderastrea.

Locality.' — Lucas T. Lane’s property, 2 miles northeast of Clyatts-
ville, Lowndes county.
Siderastrea.

! Chattahoochee horizon here, consisting of sandy clays, is underlain by the Peninsular or the
Ocala limestones,
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Locality." — New bridge on the Valdosta-Madison public road, 15
miles south of Valdosta, Lowndes county.
Siderastrea.

Locality.? — College Creek, Livingston plantation, 18 miles west of
Brunswick, Glynn county. .
Pecten sp. Too poor for determination.

Locality. — Well at Brunswick, 50-62 feet.
Glycymeris, fragment of large species.
Pecten madisonius Say.
Astarte undulata Say.
Chione athleta Conrad.
Venericardia. )
Locality. — Bluff on Alatamaha River, about 2 miles above Doctor-
town, Wayne county.
Pecten eboreus Conrad.

Locality. — Bluff on the Altamaha River at Doctortown, Wayne
county.
Pecten eboreus.

Locality. — Porters landing on the Savannah River, Effingham
county.
Pecten eboreus.

I Chattahoochee horizon here, consisting of sandy clays, is underlain by the Peninsular or the
Ocala limestones
2 1t seems to be more than likely that this locality is Pliocene,
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PLIOCENE HOR‘.IZON.

Locality. — Waverly, Camden county.
Charcardon megalodon Agassiz.
Cetacean vertebra.

Equus complicatus Leidy.

Locality. — James King’s plantation, on Big Satilla River, 5 miles
south of Atkinson, Wayne county.
Rangia cuneata Gray.
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